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l. Introduction

Please state your name and position with Portland General Electric Company (PGE).
My name is James J. Piro. | am the President and Chief Executive Officer of PGE.

My name is Jim Lobdell. 1 am the Senior Vice President, Finance, Chief Financial
Officer, and Treasurer of PGE.

Our qualifications appear at the end of this testimony.

Q. What is the purpose of your testimony?

The purpose of our testimony is to:

e Summarize the proposed average price increase of approximately 5.6% and discuss
our efforts to mitigate the impact of the price increase, in keeping with our long-term
strategy of minimizing price volatility for customers;

o Describe the context of this filing and customers’ expectations;

o Discuss PGE’s continuous improvement efforts; and

« Identify our other key proposals.

Our testimony is organized according to these objectives.
Please provide a brief description of PGE.
PGE is a vertically-integrated regulated electric utility company that proudly serves over
860,000 customers in 51 cities within Oregon. PGE’s service territory includes 4,000
square miles, primarily in and around the Portland and Salem metropolitan areas. Our
headquarters is in Portland, Oregon.

Please state PGE’s mission and core strategy.

UE 319 — General Rate Case — Direct Testimony
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A. PGE’s mission is to be a company our customers and communities can depend on to provide

electric service in a safe, sustainable and reliable manner, with excellent service, at a
reasonable price.

Operational Excellence, Business Growth and Corporate Responsibility are the three
foundational elements of PGE’s business strategy to deliver on our commitment to our
customers and stakeholders. In fulfilling this commitment, every employee plays a role that
contributes to our collective success in delivering exceptional value to our customers.

How do you manage the company to PGE’s mission and core strategy?

PGE uses scorecards with clearly stated goals. Individual goals include metrics to measure
performance in achieving those goals. The scorecards also include improvement plans that
reduce cost or improve service to our customers. PGE’s goals and improvement plans are

informed by benchmarking various areas in the company and industry best practices.
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II.  Summary of Request

Please summarize PGE’s request in this rate case filing.
PGE requests that prices be adjusted to yield $99.9 million of additional revenues, which
represents a 5.6% increase overall for cost of service and direct access customers beginning
in January 2018 (see PGE Exhibits 200 and 1400 for more detail).
Q. What are the primary elements of PGE’s filing?

PGE’s request is centered on keeping our system safe and reliable and meeting our
customers’ expectations for quality service. The specific drivers include:

« Strengthening the power grid to better prepare for cyber attacks, earthquakes, and

other potential threats.

o Cyber security — Described in PGE Exhibit 500, PGE is enhancing its cyber
security program based on a risk-based prioritization of enterprise-wide cyber
initiatives recommended by outside consultants. We need to be prepared for
increasing foreign and domestic threats. Disruptions to the electric grid have the
potential to affect medical and emergency services, customer’s lives, and
businesses.

o Physical security/disaster preparedness/emergency management — We are
continuing our journey on our business continuity and emergency management
roadmap. The roadmap establishes the activities we need to perform to achieve a
target level of preparedness and resilience commensurate with our role as a
regional provider of a critical public service. Also, both PGE’s expanding
physical footprint and new regulations are increasing our security Ccosts.

Additional detail is provided in PGE Exhibit 600.

UE 319 — General Rate Case — Direct Testimony



10

11

12

13

14

15

16

17

18

19

20

21

22

UE 319 /PGE /100
Piro — Lobdell / 4

e Adopting new technologies to meet customers’ changing energy needs and service
expectations.

o Customer Engagement Transformation (CET) — Outlined in PGE Exhibit 900 -
we’re replacing PGE’s outdated customer information system (CIS) and meter
data management system (MDMS). CET will help us improve the way we
engage and serve our customers, implement better business processes, and
provide more efficient billing through automation.

e Building a more flexible system that supports key initiatives, including our
participation in the Western Energy Imbalance Market (EIM) beginning in late 2017.
o Western EIM — PGE’s participation in the Western EIM is the next phase of

PGE’s integrated approach to implementing solutions that enhance operational
efficiency, integrate renewable resources, and optimize our generation portfolio.
The Western EIM, its benefits, and costs in PGE’s 2018 test year are discussed in
PGE Exhibit 300.

e Building new infrastructure to support growth in our region and making strategic
capital improvements to the Transmission and Distribution (T&D) system by
reducing reliability risk.

o Customer-Driven Capital Work — T&D is seeing an increase in customer-driven
capital work, primarily in new customer connections. To keep up with the
increased customer demand, T&D is increasing its capital labor as well as
building new infrastructure (i.e., substations). This is discussed in more detail in

PGE Exhibit 800.
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o Strategic Capital Improvements for Risk Reduction — We’re making upgrades to

our T&D system, including replacing infrastructure that is reaching the end of its

useful life. As described in PGE Exhibit 800, our Strategic Asset Management

team developed a risk assessment methodology that uses best industry practices

criteria to quantify threats to the grid and evaluate the impacts to customers

should portions of the system fail. This methodology considers negative impacts

on system reliability, public and worker safety, environmental stewardship, and
efficient use expenditure funds.

o About $25 million in reduced revenues based on lower forecasted energy sales. PGE

Exhibit 1200 shows PGE’s loads are forecasted to decrease in 2018 relative to the

forecast used to set prices for 2016. Without resetting prices, PGE will experience

lower revenues and not fully recover its fixed costs.

Q. Areyou proposing to improve efficiency in your operations?

Yes. PGE is driving efficiency in our operations to partially offset cost escalations in

several areas, including: transmission, distribution, generation, and support services.

Q. What are you proposing to reduce the price increase in this rate case?

As our business grows, we have worked hard to keep costs down to offset the impact of
inflation. To accomplish this we have taken a number of specific actions including: 1) we
removed 100% of Officer Long-term Incentive Program costs and 50% of incentive
compensation costs even though the entirety of the incentive program benefits customers
and is a key part of PGE’s total compensation; 2) we removed 50% of certain layers of
directors and officers insurance; and 3) we requested a return on equity (ROE) in the low

portion of the range supported by PGE’s expert witness.
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Are you requesting recovery of the additions of the new CIS and MDMS as part of
CET?
No, recovery of the capital costs associated with the new CIS and MDMS are not part of this
case. Our considerations for cost recovery include a future general rate case (GRC) and/or a
deferral filing. As discussed in PGE Exhibit 900, CET is on schedule to be completed in
2018.
Are the proposed impacts to various customer schedules in this GRC similar to the
impacts observed in PGE’s previous two GRCs, UE 283 and UE 2947
No. In the two most recent GRCs, PGE was adding new generation plants. While rate
spread provided varied impacts to the major customer schedules, the impacts were within a
narrow range. Due to increases in distribution and information technology costs in this rate
case, customer classes that use these services more intensively bear a higher burden as
demonstrated in PGE Exhibit 1400. Table 1 below shows the proposed price changes

associated with this case.

Table 1
Estimated Cost of Service Base Rate Impacts Inclusive of Schedules 122 and 146
Schedule Jan. 1, 2018
Schedule 7 Residential 7.1%

Schedule 32 Small Nonresidential 5.7%

Schedule 83 31-200 kW 4.2%
Schedule 85 201-4,000 kW 3.5%
Schedule 89 Over 4,000 kW 1.2%
Schedule 90 100 MWa 1.2%
COS & DA Overall 5.6%
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I11. Context/ Customers’ Expectations

What are your goals for PGE?
First and foremost: deliver safe, reliable and secure power — balanced with the need for
reasonably priced electricity — to customers with excellent customer service while
complying with all applicable laws and regulations. We have strong core values that reflect
our commitment to our customers, employees, community and shareholders. If we continue
to be successful, we will also: 1) continue to be viewed by our customers as a trusted energy
partner; 2) be a preferred employer, attracting and retaining exceptional employee talent; 3)
maintain our standing as a caring and invested community partner; and 4) attract capital
investors by offering a competitive return on capital invested and maintaining investment
grade ratings.
What are you doing to meet your commitments to your customers?
PGE meets the needs of our customers by maintaining and delivering on service and
reliability metrics that focus on what is important to our customers such as: providing
reliable power supply with resources sufficient to meet 1 in 2 peak loads, responding
quickly to outages, account services requests and inquiries; replacing infrastructure that has
reached the end of its useful life, threatening system reliability and safety; protecting the
system from external threats; providing excellent customer service; and implementing pilot
programs that include proven technology to test customer interest, participation, and costs
and benefits.

We are focused on balancing the service, reliability, and security our customers expect

with keeping electricity prices reasonable. This balance is critical. If we short change
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service, reliability, and security; our customers are impacted with more frequent outages or
poor service.
Please discuss PGE’s pursuit of operational excellence.
PGE pursues operational excellence in all aspects of its business. Operational excellence
begins with keeping our customers, employees, and the general public safe as it relates to
our electric infrastructure, as well as providing excellent customer service and reliability in
transmission, distribution, generation, and power operations. PGE is doing many things to
achieve operational excellence, including:
o Complying with regulations; maintaining the physical security of our assets,
including seismic resilience; and cyber security;
« Participating in the Western EIM in order to enhance operational efficiency, integrate
renewable resources, and optimize our generation portfolio;
o Deploying and leveraging technology to enhance efficiency and effectiveness which
results in doing more with less over the long term; and
e Reworking processes to improve our efficiency, increase our customer
responsiveness, and avoid cost increases through continuous improvement.
Additionally, we are committed to creating an engaged, valued and appropriately
compensated workforce that, in turn, helps us achieve results on behalf of our customers. In
addition to maintaining a compensation philosophy that targets the midpoint of the market,
we must ensure our workforce initiatives help develop our employees to their highest
potential to meet customer needs. PGE Exhibit 400 discusses these issues in more detail.

How is PGE’s business influenced by the economy?

UE 319 — General Rate Case — Direct Testimony
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A. Economic activity in our service territory drives greater demand on our systems and

resources in the form of load growth. This load growth, and the net margin it produces,
enables us to absorb normal inflationary cost increases. Over the last several years,
industrial business sector expansion has been the primary driver of load growth. This is
expected to continue, though at a much slower pace. Additionally, we expect modest or no
load growth for commercial and residential customers when compared with 2016 actual
weather-adjusted deliveries. This is due primarily to energy efficiency of 1.5%, or 30 MWa.
This resource of choice, as shown in PGE’s recent integrated resource plans and the
Northwest Power and Conservation Council’s power plans, reduces load growth that would
otherwise be expected to accompany population and economic expansion. Our prioritization
of energy efficiency mirrors our customers’ preferences and is reflected by a 15% reduction
in average monthly residential energy use since 2000. We support will continue to support
energy efficiency because it benefits our customers and our service area in many ways. For
example, even while the price per kilowatt hour goes up, the average customer is using
fewer kilowatt hours, leading to an associated savings both in terms of the amount of energy
they consume as well as what it would cost to generate 30 aMW in alternative new
generation. Figure 1 below shows that inflation-adjusted residential average bills were

roughly the same in 2007 and 2016, with decreasing use per customer.

UE 319 — General Rate Case — Direct Testimony
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Figure 1
Residential Use and Bill 2007-2016
kWh/month
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Q. Over the long term, does modest load growth create regulatory challenges?

A. Yes. Historically for PGE, as well as the industry as a whole, growth in retail loads and the

associated net margins contributed to our ability to avoid filing GRCs for cost increases in
the business. All else equal, and inclusive of our cost management efforts, this translated
into fewer GRCs and longer periods between GRCs. In today’s low retail load growth
environment, we are faced with a need to increase customer prices to align forecast revenues
with forecast costs on a more frequent basis to allow for the opportunity to earn a reasonable
return and to maintain access to lower cost capital markets.

How does this GRC reflect your commitment to managing your costs?

This case reflects the savings achieved through our continuous improvement efforts
including some of the ongoing projects discussed above. As discussed in the next section,

our use of continuous improvement cycles demonstrates our commitment to manage costs,
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streamline processes, learn from others, and create a continuous improvement culture at

PGE that benefits customers through improved service and reduces long-term cost impacts.

UE 319 — General Rate Case — Direct Testimony



-

10

11

12

13

14

15

16

17

18

19

20

21

22

UE 319/ PGE /100
Piro — Lobdell / 12

IV. Continuous Improvement Cycle

Q. You mentioned continuous improvement. What is PGE doing to improve?

A. Asdiscussed in detail in the last three GRCs (UE 262, UE 283, and UE 294), PGE conducts

periodic benchmarking to identify areas for improvements and best practices. In addition to
our benchmarking efforts, we also engage in Lean process reviews and business process
analysis. In support of these reviews we implemented a Process Improvement program to
pair education on process improvement with practical application through training and the
implementation of improvement initiatives. These efforts continue to yield results and
reinforce PGE’s culture as one of continuous improvement.

How does PGE hold business units accountable to these goals?

Accountability starts at the top. Each year we develop corporate scorecard metric goals that
are focused on five key areas: 1) public and employee safety and health; 2) high customer
value; 3) system reliability, including: high T&D reliability and generation plant availability,
and reasonably priced power; 4) an engaged and valued workforce; and 5) financial
performance. These areas of focus measure PGE’s progress toward operational excellence
and we monitor our status monthly. In addition, within each of these areas, accountability is
assigned and cascades across the scorecards of managers throughout the organization to
ensure alignment. This scorecard process allows management and individual contributors to
understand their respective deliverables.

Please explain PGE’s continuous improvement cycle.

PGE’s continuous improvement cycle is a regular and ongoing effort to increase our
efficiency and effectiveness. Thus, after PGE business units have identified and

implemented improvements, the benchmarking and improvement cycle begins again. We
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rotate through the organization, reviewing outcomes from measures already taken and
identifying new efficiencies and best practices. PGE remains committed to its continuous
improvement cycle and to becoming more efficient and effective in our day-to-day
activities. The ultimate responsibility to continually improve is with all PGE officers and
managers. These efforts are supported by PGE’s Corporate Performance Management
team. These efforts include benchmarking, which PGE uses to help each functional area
understand how we compare to peer companies, identify best practices, determine areas to
improve based on a business case, and implement our operational efficiency and
effectiveness initiatives. These changes typically address improvements for people,
processes and/or technology. PGE Exhibit 101 shows the departments currently conducting
benchmarking and those scheduled for the next few years.
How long will this benchmarking effort continue?
PGE’s continuous improvement process is an ongoing effort with incremental savings or
avoided costs expected over multiple years. By definition, continuous improvement cannot
be a process that ends at a particular point in the future, so there are several business units in
varying stages of the benchmarking process at any given time. Once a unit has completed
the process, it can be expected to begin it again with a cycle that will last several years. The
goal is to improve, by numerous measures that include quality of service and customer
experience as well as cost. While we strive for cumulative overall savings and cost
avoidance and intend to continue this process for the foreseeable future as part of PGE’s
Corporate Strategic Direction and Core Principles, it is not realistic to expect significant cost

savings on a consistent, annual basis.
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V.  Other Elements of This Filing

Q. What other elements are included in this rate case?

A. Our case includes the following:

PGE’s participation in the Western EIM and the associated costs and benefits that
create an overall benefit for PGE’s customers, further discussed in PGE Exhibit 300;
A request for an accounting order for pension expense to mitigate an increase that
would otherwise occur due to changes in FASB accounting standards, further
discussed in PGE Exhibit 400;

An accounting order related to CET costs, as discussed in PGE Exhibit 900, to

authorize:

o The 2018 CET program development O&M costs to be booked to a regulatory
asset and included in rate base, as applicable, along with all remaining balances
from prior CET deferral vintages (similar to 2014-2016 CET deferral treatment)

o The remaining balance of all the 2014-2018 deferrals to be amortized in base
prices over ten years beginning in 2018

A major maintenance accrual for the Colstrip power plant, similar to the accruals for

the Port Westward 1, Coyote Springs, Port Westward 2, and Carty generating plants

to levelize the major maintenance costs, further discussed in PGE Exhibit 700;

A balancing account mechanism for major storms similar to that for major

maintenance accruals as used for thermal generating plants, further discussed in PGE

Exhibit 800;

A forecasted capital structure of 50% equity and 50% debt to allow PGE to maintain

our stable, investment grade credit rating, which will provide the financial strength
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necessary to allow us access to capital markets, make ongoing investment in our
system, and provide access to wholesale fuel and power markets;
An authorized ROE of 9.75%, which is in the lower portion of the range
recommended by our expert witness, Dr. Villadsen, in PGE Exhibit 1100.
Dr. Villadsen’s range is based on her sample using several methodologies. Her
recommended point estimate is 10.15%, which is above the sample average because
PGE has more risk than the average utility in the sample; and
Increase the residential customer charge by $1.00 per month and increase the small
commercial (Schedule 32) customer charge by $2.00 per month for both single and
three phase service. The modest increase in the customer charge enables PGE to
recover more of our fixed costs in the customer charges and directly reduces the
volumetric charges. The increase balances the need for fixed cost recovery, with the
principle that the volumetric energy prices provide a price signal for customers to

implement energy efficiency measures.

Q. Will the results of this rate case affect PGE’s access to and cost of capital to fund

Q.

investments in the near future?

Yes. The results of this case, as filed, will provide PGE with the opportunity to fund capital
investments, meet its financial obligations, and provide an opportunity for our shareholders
to receive a reasonable return on their investment.

Are there other risks for changes to your requested price increase not currently

included in the costs for this GRC filing?
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A. Yes. State and federal tax policy changes have the potential to affect the cost to serve our

customers. In turn, for any changes in the effective state or federal tax rate, we would need
to assess the effect on our deferred taxes.

Oregon Ballot Measure 97 proposed a gross sales tax for businesses with revenues over
$25 million. That ballot measure failed to pass with Oregon voters in November 2016.
However, the state continues to face a budget deficit that the proponents of the ballot
measure, including the governor, and others seek to address during the 2017 legislative
session. PGE and its customers could be affected by a legislative solution. Had Ballot
Measure 97 passed, it would have been necessary to collect as much as 4% of PGE’s retail
revenue from customers to pay the additional tax expense.

It’s uncertain whether a legislative solution will be reached, and how or if it will affect
PGE and its customers. A solution that increases PGE’s Oregon tax expense will
necessitate cost recovery.

There are also discussions at the federal level about changes to federal tax policy and we
are monitoring those discussions. We have not included these potential changes to federal
or state tax policy in this filing, but if they occur during this case we will update our filing to

reflect the changes.
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V1. Structure of PGE’s Filing

Q. How is PGE presenting this case?

A. PGE is presenting the following direct testimony:

In Exhibit 200, Alex Tooman, Project Manager, and Rebecca Brown, Senior Analyst,
summarize the overall 2018 test year revenue requirement, comparing the request
with the 2016 actuals. This testimony also discusses PGE’s rate base at year end
2017, plus associated depreciation and amortization, and unbundled results.

In Exhibit 300, Managers Mike Niman and Terri Peschka, and Aaron Rodehorst,
Senior Analyst, provide the initial forecast of PGE’s Net Variable Power Costs
(NVPC) and discuss updates to parameters and modeling changes, comparing the
forecast with the final 2017 NVPC forecast.

In Exhibit 400, Anne Mersereau, Vice President, Human Resources, Diversity &
Inclusion, and Jardon Jaramillo, previously the Director of Compensation and
Benefits and currently Controller and Assistant Treasurer, present PGE’s
compensation costs for the 2018 test year, efficiency gains, changes to compensation
policies and plans, and proposed pension cost recovery.

In Exhibit 500, Cam Henderson, Vice President of Information Technology (IT) and
Chief Information Officer (C10); Behzad Hosseini, Director of the Office of CIO; and
Travis Anderson, Information Security Director and Manager of IT Risk
Management, explain PGE’s costs and cost drivers related to information technology
and cyber security.

In Exhibit 600, Jim Lobdell, Senior Vice President, Finance, Chief Financial Officer

and Treasurer; and Alex Tooman, Project Manager, explain PGE’s costs and cost
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drivers related to corporate support operations including business continuity and
emergency management, safety, insurance, research and development, and
environmental services.
In Exhibit 700, Bradley Jenkins, Vice President of Power Supply Generation, and
Aaron Rodehorst, Senior Analyst, support O&M costs associated with PGE’s power
supply resources. This joint testimony also discusses recent plant performance and
PGE’s proposal to create a major maintenance accrual for the Colstrip generating
plant.
In Exhibit 800, Bill Nicholson, Senior Vice President of Customer Service,
Transmission and Distribution, and Larry Bekkedahl, Vice President of Transmission
and Distribution, explain PGE’s 2018 test year transmission and distribution O&M
expenses, capital improvement efforts, and how they support PGE’s goal of
operational excellence.
In Exhibit 900, Kristin Stathis, Vice President of Customer Service Operations, and
Carol Dillin, Vice President of Customer Strategies and Business Development
explain customer service O&M costs for the 2018 test year. They also provide a
detail update of the CET program and describe the initiatives that support the
customer experience.
In Exhibit 1000, Patrick Hager, Manager of Regulatory Affairs, and Chris Liddle,
Corporate Finance and Investor Relations Manager & Assistant Treasurer,
recommend PGE’s cost of capital and capital structure for the 2018 test year.
In Exhibit 1100, Bente Villadsen, economist and principal at The Brattle Group,

estimates PGE’s required ROE and describes the supporting analyses.

UE 319 — General Rate Case — Direct Testimony
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e In Exhibit 1200, Sarah Dammen, Manager of Financial Forecasting and Economic

Analysis, and Amber Riter, Economist and Lead Load Forecast Analyst, provide the

initial load forecast and explain the process and method in forecasting the 2018 test
year load.

e In Exhibit 1300, Marc Cody and Robert Macfarlane, Senior Analysts, describe

marginal cost studies for generation, transmission, distribution, and customer service.

e In Exhibit 1400, Marc Cody and Robert Macfarlane, Senior Analysts, describe how

the proposed tariff changes recover PGE’s 2018 revenue requirement to achieve fair,

just and reasonable prices for our customers and price changes to various

supplemental schedules.
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VII. Qualifications

Mr. Piro, please describe your educational background and experience.

I received a Bachelor of Science degree from Oregon State University in Civil Engineering
in 1974 with an emphasis in Structural Engineering. In addition, | have taken postgraduate
courses in engineering, accounting, economics, and ratemaking. | am a registered
Professional Engineer in Civil Engineering in the State of California (Registration No.
28174). 1 joined PGE in 1980 and have held various positions in Generation Engineering,
Economic Regulation, Financial Analysis and Forecasting, Power Contracts, Economic
Analysis, Planning Support, Analysis and Forecasting, and Business Development. | was
elected Vice President of Business Development in 1998 and then became Chief Financial
Officer and Treasurer on November 1, 2000. | was then named Senior Vice President,
Finance, Chief Financial Officer and Treasurer on May 1, 2001, and later became Executive
Vice President, Finance, Chief Financial Officer and Treasurer effective July 25, 2002. 1
entered my current position as President and Chief Executive Officer effective January 1,
2009.

I also serve on several community and business boards including Greater Portland Inc.,
the PGE Foundation, the Oregon Business Council, the All Hands Raised Leadership
Council and the Edison Electric Institute. 1 am also the Chair of the Oregon STEM
Investment Council and a member of the Oregon Global Warming Commission.

Mr. Lobdell, please describe your qualifications.
I received a Bachelor of Science degree from the University of Oregon in 1984. Since
joining PGE as a business analyst in 1984 | have held a variety of positions at PGE and its

affiliates. | was senior director of Business Development, director of Internal Audit Services
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and manager of Financial Risk Management & Pricing, where | provided financial risk
management for PGE’s wholesale electric and natural gas portfolios. | then served as vice
president of Power Operations and vice president of Risk Management, Reporting, Controls
& Credit. In 2004, | was named vice president of Power Operations and Resource Strategy.
I entered my current position as Senior Vice President, Finance, Chief Financial Officer, and
Treasurer in March 2013.

I am a member of the FM Global Advisory Committee, Treasurer of the PGE Foundation,
advisory member of the University of Oregon Portland Council, and board member of the
ALS Association of Oregon and SW Washington.

Q. Does this conclude your testimony?

A. Yes.
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List of Exhibits

PGE Exhibit Description
101 Projected Benchmarking Schedule
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Projected Benchmarking Schedule

Next Function Previous Data Year Cycle (Yrs)
Benchmark Benchmark | Analyzed y

Customer Service 2012 2011 6
2018 Transmission & Distribution 2011 2010 7
Information Technology 2015 2014 4
2ot Finance 2014 2013 5

4
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l. Introduction

Q. Please state your names and positions with Portland General Electric (PGE).

A. My name is Alex Tooman. | am a project manager for PGE. | am responsible for the

development of PGE’s revenue requirement forecast and other regulatory analysis.

My name is Rebecca Brown. | am a senior analyst assisting Alex Tooman in the
development of the revenue requirement.

Our qualifications are included at the end of this testimony.
What is the purpose of your testimony?
The purpose of our testimony is to present PGE’s 2018 revenue requirement for base
business of $1,883.3 million.
What increase in revenue requirement does PGE request beginning January 1, 20187
PGE requests a base business increase of $99.9 million or 5.6% effective January 1, 2018.
This increase is relative to the revenues we expect based on 2016 prices, approved in UE
294. This revenue requirement will allow PGE an opportunity to earn a 7.46% rate of return
that includes a 9.75% return on average common equity (ROE) of 50% in 2018. PGE
Exhibit 201, columns 1 through 3, summarizes the development of PGE’s 2018 revenue
requirement for base business.  In addition to presenting this integrated (bundled) revenue

requirement, we also present and discuss our unbundled revenue requirement in Section IX.

. What mitigating actions did PGE take to help limit the size of the requested increase in

this filing?
As described in PGE Exhibit 100, to reduce the price impact on customers, we adjusted the
revenue requirement by:

1. Reducing our request related to incentive compensation costs;

UE 319 — General Rate Case — Direct Testimony
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2. Removing 50% of certain layers of Directors & Officers (D&O) insurance;

3. Requesting a return on equity at the lower portion of the range supported by PGE’s

expert witness.

A. PGE Result if No Price Increase is Authorized

In the absence of a price increase, what is PGE’s expected regulated ROE for 20187

Without a price increase, we would expect PGE’s ROE to be approximately 7.2% in 2018,

lower than the authorized ROE of 9.6%.

Please summarize PGE’s 2018 revenue requirement.

B.

Structure of the Case

Table 1 below summarizes PGE’s 2018 revenue requirement by major category and

provides a comparison to the results of UE 294. We also list the PGE testimony that

addresses each specific cost category.

Table 1

Revenue Requirement Summary

($ in millions)

UE 294 2018
Rev Req Category Approved Budget
Sales to Consumers $1,864.6 $1,883.3
Other Revenue $ 266 $ 258
NVPC $ 531.6 $ 353.6
Production O&M $ 156.1 $ 159.8
Transmission O&M $ 143 $ 143
Distribution O&M $ 945 $ 120.2
Customer Service $ 793 $ 823
A&G $ 1514 $ 172.1
Depr. & Amort. $ 3305 $ 377.3
Other Taxes $ 126.1 $ 127.2
Income Taxes $ 741 $ 159.7
Operating Income* $ 3334 $ 3427
Return on Equity 9.6% 9.75%

* May not sum due to rounding

Exhibit

Rev Req
Rev Req
Power Costs
Production
T&D

T&D

Customer Svc.

Corp. Support
Rev Req
Rev Req
Rev Req

Return on Equity

Q. Please describe Operating Income as used in Table 1 above.
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Operating Income consists of a return to the providers of capital to PGE, both equity and
debt. The costs of obtaining capital are discussed in PGE Exhibits 1000 and 1100.

How did you develop the 2018 revenue requirement?

We developed the revenue requirement based on PGE’s 2017 budgets, which were
originally based on UE 294 prices as authorized by Commission Order No. 15-356. The
2017 budgets were escalated for inflation to 2018 and adjusted for known and measureable

changes.

Q. What rates did you use to escalate the 2017 budget to 2018 test year?

We applied the following escalation rates to the 2017 budget:
« 3.10% average rate for all labor (at applicable effective dates").
e 3.11% for outside services (cost elements [CE] 1502, 1602, 2200, and 2300),
effective January 1.
e 1.66% for direct materials (CE 2101 and 2110), effective January 1.

e 2.39% for employee business expense (CE 2400 and 2701), effective January 1.

Q. What are the sources of these escalation rates?

For outside services, direct materials and employee business expense, we use escalation
rates from the Global Insights, Long-term Forecast dated August 2016. Wage escalation is

based on the forecast of compensation costs described in PGE Exhibit 400.

. What comparison with the 2018 test year costs does PGE make in the testimonies

generally?

! March 1 for bargaining employees and April 1 for non-bargaining employees.

UE 319 — General Rate Case — Direct Testimony
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A. We compare our forecast of 2018 test year costs to 2016 actuals. We do this because 2016
represents PGE’s most recent full year with actual results. The changes between 2016 and
2018 in this filing will be analyzed on an average annual basis.

Q. Did you adjust PGE’s 2018 revenue requirement to reflect previous pricing decisions
and other regulatory policies?

A. Yes. We made several regulatory adjustments, listed in Table 2 below.

Table 2
Regulatory Adjustments
($ in millions)

Category Oo&M Rate Base
Retail Services $(0.1) $(0.9)
Charitable Contributions $(1.9)

State & Federal Lobbying $(1.0)

MDCP $(4.7)

SERP $(1.4)

Image Advertising $(0.7)

Total Adjustments $(9.8) $(0.9)

Q. Please explain these regulatory adjustments.
A. Following is a brief summary:
o Retail services: removed the revenue requirement related to amounts allocated to
PGE’s retail operations;
o Charitable contributions: excluded the entire $1.9 million from cost of service;
» State and federal lobbying: excluded the entire $1.0 million from cost of service;
o Managers’ Deferred Compensation Plan (MDCP): removed the entire $4.7 million
from cost of service;
o Supplemental Executive Retirement Plan (SERP): removed the entire $1.4 million
from cost of service; and

« Corporate image advertising: removed the entire $0.7 million from cost of service.

UE 319 — General Rate Case — Direct Testimony
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II. Other Revenue

Q. Whatis PGE’s 2018 forecast of Other Revenue?

PGE forecasts 2018 Other Revenue of $25.8 million. This compares to 2016 Other Revenue
of $26.7 million. The decrease is primarily attributable to joint pole revenue, which declines
from 2016 actuals because:
e 2016 actuals reflect approximately $1.2 million in revenue for a short-term, high-
speed fiber deployment project that did not continue beyond 2016.

e There is an overall decline in PGE’s annual pole attachment rental rate.

. What are the sources of Other Revenue?

The primary sources of Other Revenue are rent of electric property, transmission revenue,
joint-pole revenue, steam sales revenue, and ancillary service revenue. PGE Exhibit 202
provides additional detail on the sources and amounts of Other Revenue.

Did you make any adjustments related to Other Revenue for the 2018 test year?

Yes. We adjusted the 2018 forecast of transmission revenues received from Energy Service
Suppliers (ESS). The adjusted amounts reflect PGE’s current Open Access Transmission

Tariff rate and the forecasted ESS activity for 2018.

UE 319 — General Rate Case — Direct Testimony
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I11. Depreciation

Q. What was used for the 2018 test year book depreciation expense?

A. Normalization rules in the Internal Revenue Code, Section 168(i)(9) require consistency in

the calculation of four items for ratemaking purposes. Two of the four items are tax expense
and book depreciation expense. The other two items are in rate base: accumulated book
depreciation and accumulated deferred income taxes. Because, PGE established its rate base
as of December 31, 2017, we used 2017 depreciation in the calculation of all four items.
Does 2017 depreciation accurately reflect the 2018 expense?

By itself, no. Because 2017 depreciation will only reflect partial year depreciation for all
2017 plant closings, 2017 depreciation will be less than 2018 depreciation, which will reflect
a full year of depreciation for those same assets (assuming no additional plant closings in
2018). In order to adjust for this effect, PGE annualized the 2017 depreciation expense for
2017 plant closings. We then reduced that amount to account for the fact that PGE’s
declining balance method results in a 2018 depreciation expense that would not be as high as
that calculated with the full annualization effect. The net result is that the test year
depreciation is based on 2017 expense (to meet IRS normalization requirements) but has an
adjusted annualization so that PGE does not under-collect or over-collect depreciation
expense relative to expected 2018 depreciation expense. As noted above, the expected 2018
depreciation expense does not reflect any 2018 closings. For simplicity, we refer to the test

year depreciation as 2018 depreciation expense.

Q. What is PGE’s estimate for 2018 depreciation expense?

We estimate $317.4 million in depreciation expense for 2018. PGE Exhibit 203 summarizes

the 2018 depreciation expense by plant type and provides a comparison to 2016 actuals.

UE 319 — General Rate Case — Direct Testimony
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Is PGE proposing a new depreciation study as part of this rate case?
Yes. PGE filed the new depreciation study on December 23, 2016. It is docketed as

UM 18009.

. What is the difference between the previous depreciation study (Docket No. UM 1679)

estimate for 2017 depreciation expense and the current depreciation study estimate
(Docket No. UM 1809)?

The methodology proposed in the current depreciation study leads to a $2.2 million increase
in depreciation expense in 2017.

How does PGE’s 2018 depreciation expense forecast compare to 2016 actuals?

After adjustments, total forecasted depreciation for 2018 reflects a $40.1million increase

over 2016 actuals.

Q. What are the primary drivers for the increase?

The primary drivers of the increase in depreciation expense are listed below.

$4.4 million for the Colstrip generation plant to reflect the change of depreciable

life from 2042 to 2030 as specified in Oregon Senate Bill 1547, Section 1.

e $6.8 million in the Carty generation plant, which had only partial year
depreciation in 2016 but a full year in 2018. Customer prices, however, already
reflect the full year of Carty 2016 depreciation expense in accordance with
Commission Order No, 15-356.

o $4.0 million in other thermal generating plants.

e $4.7 million in wind and hydro generation resources.

o  $6.4 million in distribution.

e $3.5 million in general plant.

UE 319 — General Rate Case — Direct Testimony
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IV. Amortization

Q. What is amortization?

A. Amortization, like depreciation, is a means to allocate the cost of an asset over its useful life.

Amortization relates to intangible assets, such as computer software and regulatory assets.
As with depreciation expense, the unamortized balance of the associated assets generally
appears in rate base and earns a return at the allowed rate. Because amortization is also
subject to tax normalization principles, we calculated the 2018 test year amortization
expense based on the adjusted annualized 2017 amortization similar to depreciation.

Please summarize PGE’s 2018 amortization expense.

PGE Exhibit 204 details the total 2018 amortization expense of $68.3 million, which we

summarize in Table 3 below.

Table 3
Amortization
($ in millions)

Amortization ltem: 2016 Actuals 2018 Forecast
Software Amortization $ 357 $ 47.0
Other Intangible Amortization $ 84 $ 93
Trojan Decommissioning $ 35 $ 35
Trojan Fuel Settlement $ (16.3) $ 00
Other Reg Debit Amortization $ 94 $ 88
Other Reqg Credit Amortization $ 02 $ (0.2
Total Amortization* $40.8 $68.3

* May not sum due to rounding
Please explain the amortization of software included in PGE’s 2018 amortization
expense.
Total software amortization is approximately $47.0 million. This cost relates to capitalized
software, which is typically amortized over a 5-year period. The exception to this period is

the 2020 Vision program (including the Financial System replacement project, Maximo

UE 319 — General Rate Case — Direct Testimony
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mobile scheduling, Outage Management System, Graphic Work Design, and Geographic

Information System), which is amortized over a 10-year period.

Q. Why is software amortization $11.3 million higher in 2018?

The increase is due to the software investment that closed to Plant in Service during 2016,
which results in partial year amortization in 2016 and full year amortization in 2018, as well
as additional software investment in 2017. The larger software projects closing in 2016 and
2017 include the Energy Trading & Risk Management Solution, software upgrades to move
customers to lower cost self-service options (Web Fitness-Remove Self Service Barriers),
Knowledge Management & Governance Software for Customer Service Operations, and
software for hosting the Western Energy Imbalance Market (discussed in PGE Exhibit 300,
Section 111, part C).

Please describe Other Intangible amortization.

Other Intangible amortization includes hydro relicensing amortization and miscellaneous
other intangible plant amortization. For hydro relicensing, this represents the recognition of
annual costs associated with non-construction projects that have closed to plant in service.

Generally, these costs are amortized over the life of the new license.

UE 319 — General Rate Case — Direct Testimony
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V. Income Taxes, Taxes Other Than Income, and Fees

A. Income Taxes

Q. What is PGE’s 2018 estimate of income taxes?

A. PGE’s 2018 test period income tax expense forecast is $159.7 million. PGE Exhibit 205

details the test year calculations of income tax expense and provides a comparison to
previously authorized 2016 income tax assumptions. This compares to the 2016 utility
income tax expense of $74.1 million based on prices approved by Commission
Order No. 15-356. The increase in 2018 test year income tax expense compared to current
prices reflects: 1) an increase of pre-tax book income; and 2) federal production tax credits
(PTC) being treated as a variable, rather than fixed, component of PGE’s forecast, consistent
with the provisions of Oregon Senate Bill 1547, Section 18b.

Is the change in PTC treatment new for 2018?

No. PGE first implemented this change in Docket No. UE 308, PGE’s 2017 Net Variable

Power Cost filing, which was subsequently approved by Commission Order No. 16-4109.

. What method did you use to establish estimated income tax expense for the 2018 test

year?

We use the “stand-alone” method to determine the test year income tax expense. This
method uses as inputs only those costs and revenues included in our requested test year
revenue requirement to determine the income tax expense for the test year. The
Commission has traditionally used this approach to determine the income tax expense in test
year price development. Further, since PGE’s operations consist of nearly 100% regulated
utility activity, this method also conforms to ORS 757.269, which specifies how income

taxes are treated for developing retail prices.

UE 319 — General Rate Case — Direct Testimony
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Are any state and federal tax credits included in your estimate of income tax expense
for 2018?

No. As discussed above, federal PTCs are now reflected as part of PGE’s net variable
power costs. Additionally, all of PGE’s state tax credits have been utilized and there are
none currently forecasted for 2018.

B. Taxes Other Than Income and Fees

What is PGE’s 2018 estimate of Taxes Other Than Income and Fees?
As shown in PGE Exhibit 206, total Taxes Other Than Income are $127.2 million for 2018.
This compares to 2016 actual costs of $118.2 million. The primary individual sources of
increased costs from 2016 actuals to the 2018 test year are:

o Franchise Fees: from $43.1 million to $47.9 million; and

o Payroll Taxes: from $13.5 million to $16.1 million.

Franchise Fees

Q. Why have franchise fees increased from 2016 to the 2018 test year?

PGE updated the franchise fee rate to reflect the three-year average of 2014-2016 actuals.
Although the franchise fee rate dropped slightly from 2.547% (UE 294) to 2.545%, overall,
franchise fees increase because PGE’s requested revenue requirement increases.

Payroll Taxes

Q.

How does PGE estimate payroll taxes?

PGE estimates payroll taxes by applying an approximate 12.2% payroll tax rate to total
wages and salaries. We allocate a portion of payroll tax cost to capital consistent with the
allocation of overall capitalized wages and salaries.

Why have payroll taxes increased from 2016 to the 2018 test year?

UE 319 — General Rate Case — Direct Testimony
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Payroll taxes increase as wages and salaries grow between those years as described in PGE
Exhibit 400.

Property Taxes

Please describe PGE’s obligation to pay property taxes?

PGE owns property in three states: Oregon, Montana (Colstrip plant and related
transmission) and Washington (Tucannon River Wind Farm and KB Pipeline for gas used at
the Beaver plant). As a result, PGE is obligated to pay property taxes in each of these
jurisdictions.

How do these jurisdictions assess property taxes on PGE?

Rather than each individual county assessing property tax, Oregon, Montana, and
Washington “centrally assess” PGE’s property using a unit approach. This unit approach is
required by state statutes because the properties are considered a single economic unit and
system assets are thoroughly integrated in operation and construction. For example, a piece
of wire cannot be valued without looking at its relationship to the entire unitary system.
Each state uses a combination of three approaches to determine value: 1) Cost, 2) Income,
and 3) Comparable Sales. The result of each approach is considered and weighed by each
respective state assessor in determining a correlated system value. The goal of this valuation
process is to assess PGE’s operating system as closely as possible to its real market value on
January 1% of each year.

Is PGE including property tax savings incentives related to major construction

projects?

UE 319 — General Rate Case — Direct Testimony
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A. Yes. Similar to prior years, PGE has included tax savings related to Strategic Investment
Program (SIP) property tax abatement agreements for Biglow Canyon, Port Westward I,
and Carty.

Q. What is PGE’s forecast for 2018 property taxes?

PGE has forecast approximately $60.7 million of 2018 property taxes compared to 2016
actuals of $59.2 million. The increase is primarily a result of the Carty plant being placed

into service midway through 2016, along with other increases in plant in service.

UE 319 — General Rate Case — Direct Testimony
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VI. Rate Base

Q. What is PGE’s 2018 rate base and what does it include?

PGE is using year-end 2017 rate base to preclude assets that are not in service prior to
January 1, 2018, when base prices go into effect. As of December 31, 2017, PGE is
expecting rate base to be approximately $4594.1 million. PGE Exhibit 207 provides the
details of the 2017 rate base, which includes PGE’s investment in plant in service, net of
accumulated depreciation, and accumulated deferred income taxes (ADIT)% In addition, the
rate base includes Fuel and Materials Inventory, Miscellaneous Deferred Debits and Credits,
and Working Cash.

How does PGE’s 2017 rate base compare to amounts approved in UE 294?

PGE Exhibit 208 shows that the rate base approved in UE 294 is $4,440.2 million and that
PGE’s 2017 rate base reflects an increase of $153.9 million. The increase is primarily
attributable to the growth in distribution plant in service as discussed in PGE Exhibit 800.
Did you include the prepaid pension asset in rate base?

No. Based on Commission Order No. 15-226 (Docket No. UM 1633) we excluded the

prepaid pension asset and the associated deferred tax liability from PGE’s rate base.

Q. What is the working cash total added to rate base in this filing?

Applying the 3.628% working cash factor to total forecasted operating expenses in 2018 of
$1,566.5 million yields the working cash total in rate base of approximately $56.8 million.

This amount is shown in PGE Exhibit 201.

2 ADIT is also calculated based on year-end 2017 amounts, consistent with IRS Normalization principles.

UE 319 — General Rate Case — Direct Testimony
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VII. Carty Update

Please summarize the ratemaking relief PGE sought for Carty in Docket No. UE 294.
In UE 294, PGE requested that prices recovering Carty’s net revenue requirement become
effective shortly after a PGE officer provided an attestation that Carty was placed in service.
Did Commission Staff analyze the prudence of PGE’s actions related to Carty?

Yes. Staff analyzed the prudence of PGE’s actions related to Carty from two perspectives.
First, Staff analyzed the consistency of Carty with previous integrated resource plans (IRPS)
and request for proposals (RFPs). Second, Staff analyzed the prudence of Carty as of the

date when the Company decided to proceed with the project.®

Q. What was the outcome of UE 294, with respect to Carty?

On November 3, 2015, the Commission issued Order No. 15-356 approving settlements
reached in UE 294. With respect to Carty, the approved settlements stipulate PGE’s
decision to construct Carty was prudent. The approved settlements also identify the
conditions for which Carty’s prudently incurred costs and benefits would be included in
customer prices when Carty begins providing service to customers. The conditions include:*

i. For determining rates in this docket only, the gross plant for Carty, including
the Grassland Switchyard, will be $514 million... If Carty capital costs are
higher than the designated amount, PGE may not recover those costs through
the Carty tariff rider. However, PGE will not be bound to the original $514
million estimate in subsequent rate proceedings. If PGE seeks to recover any
additional amounts in a subsequent general rate filing, PGE must demonstrate
the prudence of such additional costs.

ii. PGE will file an attestation by an officer when the Carty plant is placed in
service.

¥ See UE 294 Staff Exhibit 1700, page 6.
* Commission Order No. 15-356, Appendix A, pages 4 and 5.
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iii. If the Carty Generating Station is not completed and in service by July 31,
2016, PGE will need to file a new ratemaking request seeking the inclusion of
the Carty costs in rates, inclusive of Grassland Switchyard.
Did PGE place Carty into service by July 31, 20167
Yes. PGE placed Carty into service on July 29, 2016.
Are Carty capital costs higher than $514 million in PGE’s 2017 year-end rate base?
Yes. The Carty capital costs are approximately $521.7 million in PGE’s year-end 2017 rate

base.

Q. Why are the Carty capital costs higher than $514 million?

Because PGE did not place Carty into service until July 29, 2016, PGE accrued
approximately two months of additional financing (i.e., AFDC) on the capital costs that
were determined to be prudent through Commission Order No. 15-356. The $514 million
capital cost forecast used by PGE in UE 294 assumed that Carty would be in-service by
mid-May 2016. Thus, the additional costs included in this case represent timing only and
are fully consistent with the construction costs previously approved.

What are the overall construction costs to build the Carty facility?

PGE expects construction costs to total between $635 and $640 million, excluding certain
lien claims totaling $17 million that PGE is challenging.

Does this rate case include the additional construction costs associated with Carty?

No. As explained earlier, PGE included only the original cost estimate of $514 million,
adjusted for AFDC for the time value difference between the actual online date in July 2016

and the originally expected online date in May 2016.

UE 319 — General Rate Case — Direct Testimony
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Q. Is PGE continuing to diligently pursue payment from Liberty Mutual and Zurich
American Insurance Company pursuant to a performance bond as described in PGE’s
SEC financial statement disclosures?

A. Yes. For a more complete update on the status of these legal matters, see PGE’s 2016 10-K

(Part 11, Item 8, Note 17).

UE 319 — General Rate Case — Direct Testimony
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VIIl. Customer Engagement Transformation (CET)

Q. Please provide an update on PGE’s Customer Engagement Transformation (CET)

project.

A. PGE continues to work toward the completion of CET, which has been a multi-year program

consisting of 24 projects and culminating in 2018 with the replacement of two legacy
customer systems: Customer Information System and Meter Data Management System.
Q. Are you including the revenue requirement for the systems closing in 2018 in your

request?

A. No. PGE is not including the 2018 CET projects in customer prices at this time. Capital

costs for CET will be presented in a future rate making proceeding. PGE Exhibit 900

provides a detailed update of CET.
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IX. Unbundling

Q. Have you unbundled the 2018 revenue requirement pursuant to OAR 860-038-02007?

A. Yes. PGE Exhibit 209 summarizes the results of unbundling the integrated revenue

requirement, as required by OAR 860-038-0200, into the required functional areas or revenue
requirement categories. Table 4 below summarizes the base unbundled revenue requirement

for 2018.

Table 4
Unbundled Revenue Requirement
($ in millions)

Production $1,090.7
Transmission $ 285
Distribution $ 635.8
Ancillary $ 49
Metering $ 84
Billing $ 630
Other Consumer Services $ 520
Total* $1,883.3

* May not sum due to rounding
The sum of the unbundled revenue requirement for these services equals the integrated

revenue requirement as presented in PGE Exhibit 201 columns 1 through 3.

. How did you develop the revenue requirement after unbundling costs and rate base?

A. We used traditional revenue requirement methodology — recovery of cost plus a return on

rate base — to calculate the revenue requirement for each unbundled service in accordance
with OAR 860-038-0200(9)(d).

How did you unbundle PGE’s 2018 expenses and Other Revenue?

We unbundled expenses and Other Revenue by analyzing each account within those
categories. First, we determined which accounts could be directly assigned to one of the
functional categories listed in Table 4 above. Second, we evaluated those accounts that

could not be clearly assigned to determine a basis for allocation.
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Q. Were most of the expense and Other Revenue accounts assigned or allocated?

A. The majority of accounts have a direct relationship with a single functional area and we

assigned these accounts based on OAR 860-038-0200(9)(b)(A) through (E). The largest
category of allocated costs is administrative and general (A&G), which we allocated to the
functional areas based on labor dollars for those areas. Other costs, such as property taxes,
and payroll taxes, relate to factors such as net plant or labor. We allocated these costs based
on the respective share of those factors per functional area in accordance with OAR
860-038-0200(9)(c)(B)(i) through (ii). For other expenses, such as depreciation and
amortization, we “functionalized in the same manner as the respective plant accounts” — see
OAR 860-038-0200(9)(c)(A).

Did you allocate any expense or Other Revenue to retail or non-utility?

Yes, for retail and no for non-utility. First, we allocate costs to retail activities based on
assets allocated to retail. Second, while we forecast labor costs in non-utility, “below-the-
line” accounts, these accounts already receive allocations for corporate governance (i.e.,
A&G/Support costs) and service providers (i.e., facilities, Information Technology, and
print/mail services) based on that labor. Therefore, unbundling A&G (or other support
costs) to non-utility accounts would apply these costs twice.

How did you unbundle rate base?

There are two categories of rate base that we evaluated for unbundling: 1) plant in service
with associated depreciation reserve, accumulated deferred taxes, and accumulated
investment tax credits; and 2) other rate base. For plant in service, we assigned most assets
and their associated contra accounts in accordance with OAR 860-038-0200(9) (a) (A)

through (F). These assets clearly relate to specific functional areas (e.g., thermal and hydro

UE 319 — General Rate Case — Direct Testimony
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generating plants; transmission towers and conductors; distribution poles, conductors,
substations, transformers, and service drops). Some general and intangible plant was
directly assigned, but the majority of these categories consist of many smaller assets without
a clear functional attribute so we allocated them based on labor.

How did you unbundle other rate base?

We assigned or allocated other rate base using the criteria established in OAR
860-038-0200(9)(a)(G). Specifically, we evaluated other rate base on an account-by-
account basis and directly assigned where applicable (e.g., fuel inventories are assigned to
Production). For other categories, we allocated costs on an appropriate basis (e.g., deferred
credits related to post-retirement medical and life insurance are allocated based on labor).
Did you assign franchise fees to the distribution function?

Yes. Pursuant to OAR 860-038-0200(9) (c) (B) (i) (IV), PGE assigned franchise fees
directly to the distribution function. We also assigned write-offs for uncollectibles directly

to the distribution function.

UE 319 — General Rate Case — Direct Testimony
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X.  Qualifications

Q. Mr. Tooman, please state your educational background and experience.

A. | received a Bachelor of Science degree in Accounting and Finance from the Ohio State

University. | received a Master of Arts degree in Economics and a Ph.D. in Economics from
the University of Tennessee. | have held managerial accounting positions in a variety of
industries and have taught economics at the undergraduate level for the University of
Tennessee, Tennessee Wesleyan College, Western Oregon University, and Linfield College.

Finally, I have worked for PGE in the Rates and Regulatory Affairs department since 1996.

. Ms. Brown, please state your educational background?

A. | received a Bachelor of Science degree in Accounting from the University of Nevada-Reno

and a Master of Business Administration with an emphasis in Finance from the University of
Wyoming. | am a Certified Public Accountant. | have worked at three state commissions
(Wyoming, Texas and Oregon) totaling 12 years of direct regulatory experience. 1 also
worked at PacifiCorp for nearly three years in Corporate Accounting and have been with
PGE since 2007 (in the Rates and Regulatory Affairs department for over seven years),

totaling over 25 years of experience.

Q. Does this conclude your testimony?

A. Yes.

UE 319 — General Rate Case — Direct Testimony
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PGE Exhibit 201
2018 Results of Operations
Increase in Base Rates Needed for Reasonable Return
Dollars in (000s)

UE 319/PGE /201
Tooman - Brown / 1

Base Business 5.60%
2018 Results
2018 Results Change for After Change
at 2016* Reasonable for Reasonable
Base Rates Return Return
(1) (2) (3)
Operating Revenues
Sales to Consumers (Rev. Req.) 1,783,435 99,897 1,883,332
Sales for Resale - - -
Other Operating Revenues 25,841 - 25,841
Total Operating Revenues 1,809,276 99,897 1,909,173
Operation & Maintenance
Net Variable Power Cost 353,586 - 353,586
Operations O&M 294,319 - 294,319
Support O&M 253,554 744 254,298
Total Operation & Maintenance 901,459 744 902,203
Depreciation & Amortization 377,278 - 377,278
Other Taxes / Franchise Fee 124,683 2,543 127,226
Income Taxes 121,190 38,559 159,749
Total Oper. Expenses & Taxes 1,524,610 41,846 1,566,457
Utility Operating Income 284,665 58,051 342,716
Rate of Return 6.198% 7.460%
Return on Equity 7.227% 9.750%
* 2016 Rates per approved UE 294
Rate Base
Plant in Service 9,879,272 - 9,879,272
Accumulated Depreciation (4,735,925) - (4,735,925)
Accumulated Def. Income Taxes (634,410) - (634,410)
Accumulated Def. Inv. Tax Credit - - -
Net Utility Plant 4,508,938 - 4,508,938
Misc Deferred Debits 20,863 - 20,863
Operating Materials & Fuel 80,737 - 80,737
Misc. Deferred Credits (73,318) - (73,318)
Working Cash 55,314 1,518 56,833
Total Rate Base 4,592,534 1,518 4,594,052



PGE Exhibit 201
2018 Results of Operations

Increase in Base Rates Needed for Reasonable Return

Dollars in (000s)
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| Base Business 5.60%

2018 Results

2018 Results Change for After Change

at 2016* Reasonable for Reasonable
Base Rates Return Return
(1) (3)
Income Tax Calculations

Book Revenues 1,809,276 99,897 1,909,173
Book Expenses 1,403,420 3,287 1,406,707
Interest Rate Base @ Weighted Cost of Debt 118,717 39 118,756
Production Deduction 9,000 - 9,000
Permanent Sch M Differences (24,268) - (24,268)
Temporary Sch M Differences 45,835 - 45,835
State Taxable Income 256,572 96,571 353,143
State Income Tax 20,136 7,322 27,459
Federal Taxable Income 236,436 89,249 325,684
Fed Income Tax 82,752 31,237 113,989
Deferred Taxes 18,301 - 18,301

Federal Tax Credits - - -
Total Income Tax 121,190 38,559 159,749



PGE Exhibit 201
General Rate Case - 2018 Test Year
Capital Structure / Revenue Sensitive Costs

(000s)
Capital Structure: Amount Share Cost Weighted
Common Equity N/A 50.00% 9.750% 4.875%
Preferred N/A 0.00% 0.00% 0.000%
Long-Term Debt N/A 50.00% 5.170% 2.585%
Total N/A 100.00% 7.460%
Revenue Sensitive Costs:
Revenues 100.0000%
OPUC Fees 0.3750%
Franchise Fees 2.5455%
O&M Uncollectibles 0.3700%|
State Taxable Income 96.7095%
State Tax @ 7.212% 7.3328%|
Federal Taxable Inc. 89.3768%
Federal Tax @ 35% 31.2819%|
Total Income Taxes 38.6146%
Total Rev. Sensitive Costs 41.9051%|
Utility Operating Income 58.0949%
Net To Gross Factor I 1.721321
RSC Gross-Up Factor 1.0340
State Income Tax:
Appor Rate Weighted

Montana 2.91% 6.75% 0.197%
Washington 0.00% 0.00% 0.000%
California 1.34% 8.84% 0.119%
Oregon 95.62% 7.60% 7.267%
State 7.582%
Composite Tax Rate: 39.928%
Check: Fed Tax 35.00%

State Tax 7.582%

Tax Shield -2.65%

Composite 39.928%

Working Cash Factor

3.628%

UE 319/PGE /201
Tooman - Brown /3
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Other Revenue Detail
2014 - 2018 Test Year
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Account Description 2014 Actuals 2015 Actuals 2016 Actuals 2017 Budget 2018 Test Year
4470003 SalesfrResale-IntertiePGEtoPGE (3,069,994) (4,816,292) (5,936,823) (5,934,000) (5,934,000)
4500001 Forefeited Discounts (3,092,995) (3,019,107) (2,994,617) (2,900,000) (2,900,000)
4510001 Miscellaneous Service Revenues (1,716,285) (1,796,073) (1,852,377) (1,905,392) (2,338,315)
4530001 Sales of Water & Water Power 27,627 22,164 24,166 - -
4540001 Rent From Electric Property (1,302,935) (1,043,393) (1,025,319) (1,216,905) (1,217,728)
4540002 RentFrElecProperty-Joint Pole (6,180,231) (6,564,797) (7,679,162) (6,234,855) (6,279,394)
4560001 Other Electric Revenues (4,538,748) (3,487,297) (3,648,451) (2,971,527) (2,973,166)
4560002 OthElecRev-RegulatoryDeferRev - - - - -
4560003 OthElecRev-FishWildlifeRecrOps (15,168) (19,493) (12,386) - (16,002)
4560004 OthElecRev-SSHG (283,870) (239,360) (69,475) (193,177) (277,087)
4560005 OthElecRev-Utility Non-Kwh (1,566) (2,657) (2,478) - -
4560012 OthElecRev-Steam Sales (2,494,638) (2,555,480) (1,480,085) (1,684,211) (1,684,211)
4561001 TransRevOthers-Non-Intertie (2,344,157) (2,971,892) (2,899,444) (3,034,800) (3,110,945)
4561002 TransRevOthers-Intertie (5,683,073) (5,285,337) (5,080,702) (5,044,000) (5,044,000)
5660002 TransOp-MiscExp-IntertieWhePGE 3,069,994 4,816,292 5,936,823 5,934,000 5,934,000

Total (27,626,038) (26,962,722) (26,720,329) (25,184,867) (25,840,848)
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Depreciation Detail ($000s)
2014 - 2017 Test Year

(1) (2) 3) (4) (5)
2017 Forecast
2014 2015 2016 2017 used for 2018
Property Group Actuals Actuals Actuals Forecast Test Year
Boardman 26,816 29,642 30,023 30,363 30,363
Colstrip 5,041 5,308 5,161 9,546 9,546
Beaver 3,668 4,644 5,573 7,483 7,483
Biglow Canyon 35,015 33,490 32,095 32,830 32,830
Carty 6,696 13,489 13,489
Coyote Springs 4,792 5,136 4,919 4,743 4,743
DSG 548 332 340 344 344
Port Westward 6,520 8,647 8,668 8,645 8,645
Port Westward 2 21 8,160 8,042 10,019 10,019
Solar 42 79 429 429
Tucannon 718 17,316 16,761 18,090 18,090
Hydro 11,847 15,806 18,319 20,995 20,995
Transmission 9,819 9,078 10,025 12,744 12,744
Distribution 118,604 97,611 101,051 107,446 107,446
General Plant 25,919 33,915 35,430 38,884 38,884
Total 249,328 269,127 283,182 316,050 316,050
Remove Boardman Decommissioning (3,395) (5,877) (5,877) (5,877) (5,877)
Asset retirement depreciation - 4031001 7,325 7,325
Retail Adjustment (74) (74)
Adjusted Total 245,933 263,250 277,305 317,424 317,424
Notes:

(1) 2014 Boardman depreciation includes effects of the Schedule 145 Tariff update, which incorporates
the site specific decomissioning study.
2014 depreciation excludes coal car depreciation of $261 and vehicle depreciation of $4,214.

(2) 2015 Boardman depreciation includes effects of the Schedule 145 Tariff update, which incorporates
the site specific decomissioning study with additional 15% ownership of non-coal handling assets,
bringing PGE total share to 80%.
2015 depreciation excludes coal car depreciation of $261 and vehicle depreciation of $3,516 or $3,637

(3) 2016 Boardman depreciation includes effects of the Schedule 145 Tariff update, which incorporates
the site specific decomissioning study with additional 10% ownership and retention program,
bringing PGE total share to 90%.
2016 depreciation excludes coal car depreciation of $318 and vehicle depreciation of $4,781.
2016 Sunway becomes part of base business

(4) 2017 Boardman forecasted depreciation includes effects of the Schedule 145 Tariff update, which

incorporates the site specific decomissioning study.
2017 forecasted depreciation excludes coal car depreciation of $266 and vehicle depreciation of $4,304.
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Amortization Detail

2014 - 2018 Test Year
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($000)
FERC (1) (2) (3) (4) (5)
2017 Forecast
2014 2015 2016 used for 2018

Item Account AWO Actuals Actuals Actuals 2017 Forecast Test Year
Software Amortization (Intangible) 404.0 22,237 30,053 35,668 46,999 46,999
Other Intangible Plant (Includes Hydro Relicensing) 404.0 3,163 8,312 8,430 9,294 9,294
Trojan Decommissioning 407.0 7000000045 3,500 3,500 3,500 3,500 3,500
Trojan Spent fuel Settlement 407.0 3000000786 0 (16,800) (16,340) (17,312) 0
Independant Evaluator Deferral 407.3 20 547 35 0 0
Colstrip Common FERC Adjustment 407.3 7000000107 322 322 322 107 107
Schedule 110 EE Asset Balancing Acccount 407.3 7000000124 921 902 884 942 942
AMI Project Office Costs 407.3 0 0 0 0 0
Fit Pilot Program 407.3 7000002001 5,051 6,248 7,975 7,740 7,740
Regulatory Deferral Amortz 407.3 7000010741 15,978 18,959 155 0 0
Residual Balance 407.3 0 0 0 0 0
Regulatory Deferral (capital Deferral) 407.4 7000010741 13 0 0 0 0
2011 Local 408/MCBIT Deferral 407.4 3000000135 (180) 168 515 (440) (200)
Int Income PES Note 407.4 7000000319 0 0 0 0 0
ISFSI Tax Credits-Used 407.4 7000000324 0 (5,290) (300) 0 0
SunWay 3 407.4 7000000727 (45) (45) (45) 0 0

50,979 46,875 40,798 50,831 68,383
Allocated to retail (47)
Total Amortization 50,979 46,875 40,798 50,831 68,336
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PGE Exhibit 205
Income Tax Summary
(000s)

UE 294
2016 2018

Income Tax Expense Test Year Test Year
Book Revenues 1,891,229 1,909,173
Book Expenses (including Depreciation) 1,483,716 1,406,707
Interest Deduction 120,306 118,756
Book Taxable Income 287,206 383,709
Production Deduction - 9,000
Permanent Sch. M (24,911) (24,268)
Temporary Sch. M 97,277 45,835
Tax Taxable Income 214,841 353,143
Current State Taxes 15,495 27,459
State Tax Credits (992) -
Net State Income Tax 14,503 27,459
Federal Taxable Income 200,338 325,684
Current Federal Taxes 70,118 113,989
Federal Tax Credits (49,150) -
ITC Amortization - -
Deferred Taxes 38,607 18,301
Total Income Tax 74,078 159,749
Effective Tax Rate 25.79% 41.63%
Change in Taxes 85,671
Analysis of Tax Change:
Effective Tax Rate Change 15.84%
Book Taxable Income (UE 294) 287,206
Increase in Taxes Due to Higher Effective Rate 45,494
Change in Book Taxable Income (2017 vs UE 294) 96,503
2017 Effective Tax Rate 41.63%
Increase in Taxes Due to Higher Book Taxable Income 40,177
Sum of Tax Impacts 85,671




PGE Exhibit 206

Taxes Other Than Income

2014 - 2018 Test Year
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2014 2015 2016 2017 2018

Item FERC Account AWO Actual Actual Actual Budget Forecast
Payroll Taxes 408.1 Note 1 13,592,277 13,719,102 13,522,625 16,333,882 16,109,015
Property Taxes - Oregon 408.1 4081001 45,345,336 47,797,482 51,759,568 55,796,028 52,680,261
Property Taxes - Washington 408.1 4081002 51,839 2,201,144 1,640,162 2,059,752 2,059,752
Property Taxes - Montana 408.1 4081003 4,507,881 5,401,265 5,752,457 6,058,752 6,003,312
Franchise Fees 408.1 4081010, 4081011 41,634,096 43,406,579 43,125,386 43,546,507 47,939,369
Foreign Insurance Excise Tax 408.1 4081012 19,184 9,984 9,485 - -
Misc. Tax & Lic Fees - Oregon 408.1 4081013 1,368,136 1,667,103 1,995,850 1,971,706 1,971,706
Misc. Tax & Lic Fees - Montana 408.1 4081014 327,767 441,288 407,253 432,504 462,504
Total Taxes Other Than Income 106,846,515 114,643,947 118,212,785 126,199,131 127,225,919

Note 1: Payroll Tax accounts include 4081004, 4081005, 4081006, 4081007, 4081008 and 4081009



PGE Exhibit 207
Rate Base (000s)
Based on Ending 12/31/17 Balance

Plant in Service

Less: Accumulated Depreciation/Amortization
Accumulated Deferred Taxes
Accumulated Deferred ITC

Net Utility Plant
Operating Materials and Fuel Stocks

Deferred Debits
Colstrip Common FERC Adj
Glass Insulators
Dispatchable Standby Generation
UE 197 Generation Maintenance Deferral
CET
IT

Deferred Credits
Injuries & Damages
Customer Deposits
Incentive Adjustment (UE 283)
Major Maint. Accruals (Coyote & PW1&2)
Post Retirement Liabilities
Misc. Other

Working Capital

Rate Base

UE 319/ PGE / 207
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12/31/2017
Balance

9,879,272
(4,735,925)
(634,410)

4,508,938

80,737

4,770
10,856
684
3,923
1,737

(9,137)
(12,281)
(8,500)
(1,107)
(43,329)
(70)

56,833

4,594,052



Plant in Service

Accumulated Depr/Amort
Accumulated Deferred Taxes/ITC
Net Utility Plant

Other Rate Base

Working Cash

Rate Base

PGE Exhibit 208
Rate Base Comparison
UE 294 vs. 2018 Test Year
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(000s)
Plant Accum. Def.

UE 294 Working Cash Thermal Plant Additions/ Taxes (bonus Misc. YE 2017
Test Year Requirements  Maint. Accruals Depr/Amort depr., etc.) Other Rate base
9,164,479 714,793 9,879,272
(4,225,065) (510,860) (4,735,925)

(590,561) (43,849) (634,410)
4,348,853 - - 203,933 (43,849) - 4,508,938

34,801 550 (7,069) 28,282
56,518 314 - - - 56,833
4,440,173 314 550 203,933 (43,849) (7,069) 4,594,052



Operating Revenues
Sales to Consumers (Rev. Req.)
Sales for Resale
Other Operating Revenues
Total Operating Revenues

Operation & Maintenance
Net Variable Power Cost
Total Fixed O&M
Other O&M
Total Operation & Maintenance

Depreciation & Amortization
Other Taxes / Franchise Fee
Income Taxes
Total Oper. Expenses & Taxes
Utility Operating Income

Rate of Return

Return on Equity
Average Rate Base

Utility Plant in Service
Accumulated Depreciation

Accumulated Def. Income Taxes
Accumulated Def. Inv. Tax Credit

Net Utility Plant

Operating Materials & Fuel
Misc Deferred Debits
Misc. Deferred Credits
Working Cash

Total Average Rate Base

PGE Exhibit 209
Unbundled Results of Operations Summary
2016 Results at Reasonable Return
Dollars in $000s

UE 319/ PGE / 209
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Production Transmission Distribution Ancillary Metering Billing Consumer Total
1,090,691 28,486 635,813 4,859 8,430 63,013 52,039 1,883,332
2,214 14,079 14,463 (4,859) (3) (11) (43) 25,841
1,092,906 42,566 650,277 - 8,427 63,002 51,996 1,909,173
353,586 - - - - - - 353,586
162,949 10,089 121,198 - - - - 294,235
57,596 3,943 94,139 - 1,731 53,148 43,824 254,382
574,131 14,032 215,337 - 1,731 53,148 43,824 902,203
190,489 10,025 158,735 - 3,808 9,236 4,985 377,278
54,002 2,645 69,762 - 350 198 269 127,226
85,256 5,011 67,460 - 788 198 1,036 159,749
903,878 31,713 511,294 - 6,678 62,780 50,114 1,566,457
189,028 10,853 138,983 - 1,748 222 1,883 342,716
7.46% 7.46% 7.46% N/A 7.46% 7.46% 7.46% 7.46%
9.75% 9.75% 9.75% N/A 9.75% 9.75% 9.75% 9.75%
5,199,280 339,986 4,154,559 - 43,464 86,928 55,055 9,879,272
2,300,913 161,963 2,154,246 - 16,243 76,573 25,988 4,735,925
454,001 37,479 127,862 - 4,112 9,679 1,277 634,410
2,444,366 140,544 1,872,451 - 23,109 677 27,790 4,508,938
61,604 576 18,556 - - - - 80,737
10,871 4,814 1,316 - 609 1,575 1,678 20,863
(15,748) (1,610) (47,831) - (522) (1,556) (6,051) (73,318)
32,794 1,151 18,550 - 242 2,278 1,818 56,833
2,533,887 145,476 1,863,043 - 23,438 2,974 25,235 4,594,052
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l. Introduction

Please state your names and positions with Portland General Electric (PGE).
My name is Mike Niman. My position at PGE is Manager, Financial Analysis.
My name is Terri Peschka. My position at PGE is General Manager, Power Operations.
My name is Aaron Rodehorst. My position at PGE is Senior Analyst, Regulatory
Affairs.

Our qualifications are included at the end of this testimony.

Q. What is the purpose of your testimony?

The purpose of our testimony is to provide the initial forecast of PGE’s 2018 Net Variable
Power Costs (NVPC). We discuss several of the updates to parameters (e.g., ancillary
service assumptions) from PGE’s NVPC forecast for 2017, as well as modeling changes.
We compare our initial 2018 forecast with PGE’s final 2017 NVPC forecast and explain

why the per-unit expected NVPC have decreased by approximately $1.49 per MWh.

Q. What is PGE’s initial net variable power cost forecast?

Our initial 2018 NVPC forecast is $353.6 million, based on contracts and forward curves as
of December 8, 2016. This initial 2018 NVPC forecast represents a reduction of
approximately $29.3 million relative to our final 2017 NVPC forecast filed in the

2017 NVPC proceeding (Docket No. UE 308).

. Will PGE make a separate 2018 test year Annual Update Tariff (AUT) filing?

No. The NVPC portion of this general rate case establishes the basis for recovering these
costs and will be the 2018 forecast to which we compare the 2018 actual NVPC pursuant to
the provisions of Schedule 126, which implements the Power Cost Adjustment Mechanism

(PCAM).

UE 319 - General Rate Case — Direct Testimony
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Q. Are there Minimum Filing Requirements (MFRs) associated with PGE’s NVPC
filings?

A. Yes. Commission Order No. 08-505 adopted a list of MFRs for PGE to follow in AUT
filings and General Rate Case (GRC) filings. The MFRs define the documents that PGE
will provide in conjunction with the NVPC portion of PGE’s initial (direct case) and update
filings of its GRC and/or AUT proceedings. PGE Exhibit 301 contains the list of required
documents as approved by Commission Order No. 08-505. The required MFRs are included
as part of our electronic work papers, with the remainder of the MFRs to be submitted
within 15 days of this filing (i.e., March 14, 2017). As with PGE’s NVPC filings in the
2017 NVPC proceeding, the MFR documents are designated as either “confidential” or
“non-confidential”.

Q. What schedule do you propose for NVPC updates in this docket?

A. We propose the following schedule for our power cost update filings:

e April 1 — Update parameters and forced outage rates; power, fuel, emissions control
chemicals, transportation, transmission contracts, and related costs; gas and electric
forward curves; planned thermal and hydro maintenance outages; wind resource energy
forecasts; load forecast; and any errata corrections to our February 28 initial filing;

e July — Update power, fuel, emissions control chemicals, transportation, transmission
contracts, and related costs; gas and electric forward curves; planned thermal and hydro
maintenance outages; and loads;

e October — Update power, fuel, emissions control chemicals, transportation, transmission
contracts, and related costs; gas and electric forward curves; planned hydro maintenance

outages; and loads; and

UE 319 — General Rate Case — Direct Testimony
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o November — Two update filings: 1) update gas and electric forward curves; final updates
to power, fuel, emissions control chemicals, transportation, transmission contracts, and
related costs; long-term customer opt-outs; and 2) final update of gas and electric forward
curves.

Q. How is the remainder of your testimony organized?
A. After this introduction, we have four sections:

« Section II: MONET Model,

 Section IlI: MONET Updates and Modeling Changes;

e Section IV: Comparison with 2017 NVPC Forecast; and

e Section V: Qualifications.

UE 319 — General Rate Case — Direct Testimony
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II.  MONET Model

How did PGE forecast its NVPC for 2018?

As in prior dockets, we used our power cost forecasting model, called “MONET” (the
Multi-area Optimization Network Energy Transaction model).

Please briefly describe MONET.

We built this model in the mid-1990s and have since incorporated several refinements.
Using data inputs, such as an hourly load forecast and forward electric and gas curves, the
model minimizes power costs by economically dispatching plants and making market
purchases and sales. To do this, the model employs the following data inputs:

Retail load forecast, on an hourly basis;

Physical and financial contract and market fuel (coal, natural gas, and oil) commodity

and transportation costs;

e Thermal plants, with forced outage rates and scheduled maintenance outage days,
maximum operating capabilities, heat rates, operating constraints, emissions control
chemicals, and any variable operating and maintenance costs (although not part of net
variable power costs for ratemaking purposes, except as discussed below);

« Hydroelectric plants, with output reflecting current non-power operating constraints (such
as fish issues) and peak, annual, seasonal, and hourly maximum usage capabilities;

e Wind power plants, with peak capacities, annual capacity factors, and monthly and
hourly shaping factors;

e Transmission (wheeling) costs;

« Physical and financial electric contract purchases and sales; and

o Forward market curves for gas and electric power purchases and sales.
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Using these data inputs, MONET simulates the dispatch of PGE resources to meet
customer loads based on the principle of economic dispatch; generally, any plant is
dispatched when it is available and its dispatch cost is below the market electric price.
Thermal plants can also be operating in one of various stages — maximum availability,
ramping up to its maximum availability, starting up, shutting down, or off-line. Given
thermal output, expected hydro and wind generation, and contract purchases and sales,
MONET fills any resulting gap between total resource output and PGE’s retail load with
hypothetical market purchases (or sales) priced at the forward market price curve. In
Section |11 below, we discuss our most recent enhancements to PGE’s MONET power cost
model.

How does PGE define NVPC?

NVPC include wholesale (physical and financial) power purchases and sales (“purchased
power” and “sales for resale”), fuel costs, and other costs that generally change as power
output changes. PGE records its net variable power costs to Federal Energy Regulatory
Commission (FERC) accounts 447, 501, 547, 555, and 565. As in the 2017 NVPC
proceeding, we include certain variable chemical costs and we include forecasted federal
production tax credits (PTCs).® We exclude some variable power costs, such as certain
variable operation and maintenance costs (O&M), because they are already included
elsewhere in PGE’s accounting. However, variable O&M is used to determine the economic
dispatch of our thermal plants. Based on prior Commission decisions, certain fixed costs,

such as excise taxes and transportation charges, are included in MONET. For the purposes

! Effective with PGE’s 2017 AUT filing (Docket No. UE 308) and pursuant to Oregon Senate Bill 1547, Section
18b, PGE now defines PTCs as a variable power cost.
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of FERC accounting, these items are included with fuel costs in a balance sheet account for
inventory (FERC 151); this inventory is then expensed to NVPC as fuel is consumed. The
“net” in NVPC refers to net of forecasted wholesale sales of electricity, natural gas, fuel and
associated financial instruments.

Do the MFRs provide more detailed information regarding the inputs to MONET?
Yes. The MFRs provide detailed work papers supporting the inputs used to develop our

initial forecast of 2018 NVPC.
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I11. MONET Updates and Modeling Changes

Does PGE present both parameter updates and modeling changes in this initial filing?
Yes. Because this is a GRC proceeding, we include not only the parameter revisions
allowed under PGE’s AUT (Tariff Schedule 125), but also model changes and updates.

Q. What load forecast does PGE use in this initial filing?
We use the 2018 retail load forecast described in PGE Exhibit 1200.> Our forecast is
approximately 18.3 million MWh of cost-of-service energy, or approximately 2,093 MWa, a
small decrease of 10 MWa from the 2017 test year forecast presented in PGE’s most recent
AUT in Docket No. UE 308.

Q. What updates and model changes does PGE propose in this docket?
In this initial filing, we include many of the updates typically included in an April 1 AUT
filing. Additional items requiring 2016 data, or for which updated data were not available in
a timely manner for this filing, will also be updated in our April 1 filing. Among those
items is the update to the thermal forced outage rates. We plan to file an update that
includes forced outage rates based on 2013 through 2016 data by April 1, 2017, consistent
with information that would be used in an initial AUT filing for 2018. By that date, we will
have processed the 2016 data needed to complete the outage rate calculations. For this
filing, we use the same forced outage rates, based on 2012 through 2015 data, from
Docket No. UE 308. We will continue to update several of the items included under

Schedule 125 as this docket proceeds.

2 PGE’s load forecast in this initial filing is consistent with the retail load forecast described in PGE Exhibit 1200.
There is a slight difference between reported energy amounts, because MONET uses a calendar-month basis of the
load forecast (measured at the busbar). In PGE Exhibit 1200, we describe the forecast on a cycle-month (billing
basis (measured at the customer meter).
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We include the following updates and modeling changes in our initial MONET runs:

1. The removal of the Bonneville Power Administration (BPA) 30/15 Variable Energy

7.

8.

Resource Balancing Service (VERBS) costs beginning April 1, 2018;

Updated performance parameters for the Port Westward 1 plant;

Updates to wind integration modeling to reflect full self-integration of PGE's wind
resources;

Update of the wind Day-Ahead Forecast Error (DAFE) cost and methodology;
Include an estimated NVPC benefit based on PGE’s full participation in the Western
Energy Imbalance Market (EIM);

Replace the current Mist Gas Storage and Gap Services contract with the North Mist
Expansion Project contract costs;

Include the estimated Portland Hydro Project refund; and

Update the forecast of transmission resale net revenue.

What is the net effect on PGE’s initial 2018 NVPC forecast of these updates and

modeling changes?

The net effect of these updates and modeling changes is an $18.1 million decrease in PGE’s

initial 2018 NVPC forecast.

Does PGE discuss any other items that could have an effect on NVPC?

Yes. While PGE is not proposing any changes in modeling methodology at this time, we do

briefly discuss the status of PGE’s coal inventory levels at Boardman. Our initial NVPC

forecast reflects changes in the coal inventory levels that we anticipate at Boardman. We

also discuss the progress made in regards to Boardman Biomass and how this project may

develop in the future.
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Does PGE propose any other updates and model changes in this filing?

Yes. There are certain updates and modeling changes that are included in the 2018 NVPC
base model. A list of these updates can be found in Volume 10 of the MFRs. We do not
include these updates in the list above because they consist of minor updates, corrections
and modeling clean-ups.

You previously listed a series of updates and modeling changes that are in your initial
2018 NVPC forecast. Are any of these updates and modeling changes related to each
other?

Yes. PGE’s participation in the Western EIM is the next phase of PGE’s integrated
approach to implementing solutions that enhance operational efficiency, integrate renewable
resources, and optimize our generation portfolio. With our participation in the Western
EIM, we no longer need BPA’s VERBS solution as a component of our integrated approach
to effective management of our resource portfolio. While our subsequent testimony will
describe each update and modeling change in detail, Table 1 summarizes the benefits and
costs that are related to each other. These benefits and costs include BPA VERBS savings,
the costs associated with PGE’s election to self-integrate its wind resources, and Western

EIM benefits and costs, including costs not included in PGE’s initial NVPC forecast.

Table 1 — 2018 Benefits and Costs Related to Western EIM Participation

NVPC Net Benefits Western FIM costsin

1 Sub-hourly Dispatch Savings $4.2 million | Annual Fees (IT) $0.7 million
2 Flexible Reserve Savings $1.0 million | Incremental Labor $1.6 million
3 Escalation of Gross Benefit to 2018 $ $0.4 million | Amortization Expense $2.9 million
4  Less Settlement Charges (CAISO) (%$0.4 million) | Property Taxes $0.1 million
5 BPA VERBS Savings $4.6 million | Return on Rate Base $1.0 million
6 Less Increased Wind Integration Costs  ($2.5 million) - -

Total (2018 $) $7.3 million | Total (2018 $) $6.3 million

* The costs shown under “Western EIM Costs in 2018 Test Year™ are not part of PGE’s initial 2018 NVPC forecast. They are included in
other parts of PGE’s 2018 test year revenue requirement.
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A BPA Variable Energy Resource Balancing Service (VERBS) Election

Q. Can you please briefly explain BPA’s VERBS and committed scheduling?

A. Yes. Currently, PGE’s owned wind resources (Biglow Canyon and Tucannon River Wind
Farms) are part of BPA’s Balancing Authority Area (BAA). Under its transmission tariff,
BPA offers VERBS to customers with variable energy resources (VERS), such as wind,
within BPA’s BAA. VERBS provides capacity reserves for regulating, following, and
imbalance:

e Requlating reserves are held for the moment-to-moment differences between

generation and load.

o Following reserves are held for the larger differences that occur over longer periods

of time within the hour,

« Imbalance reserves are held for differences between scheduled and actual generation

for the hour.

BPA'’s provision of capacity reserves to VERBS customers is a function of the committed
scheduling option made by a VERBS customer. For example, PGE presently pays the
VERBS rate aligned with 30/15 committed scheduling. Under the 30/15 committed
scheduling option, PGE makes four wind schedule changes per hour.® BPA has also offered
30/60 and 40/15 committed scheduling options in the past. Both of these options are more
expensive than the 30/15 committed scheduling option, because BPA is responsible for more

of the intra-hour variability of a customer’s resource placed on the BPA BAA.

® PGE submits a schedule 30 minutes prior to each 15-minute schedule interval for the forecast of each plant’s
output. The forecast is based on BPA'’s persistence forecast, which is the one-minute average of generation from 31
to 30 minutes before each scheduling period. For example, PGE would submit a schedule for Biglow Canyon at
2:30 p.m. for generation that will occur from 3:00 p.m. to 3:15 p.m. The schedule is based on a forecast that is
derived by taking the average of Biglow Canyon’s generation from 2:29 p.m. to 2:30 p.m.
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Q. What VERBS rate does PGE use in its initial 2018 NVPC forecast?

From January 1, 2018 through March 31, 2018, we use the BPA VERBS Base Service rate
for 30/15 committed scheduling in our initial 2018 NVPC forecast.

Does PGE’s 2018 NVPC forecast include a VERBS rate beyond March 31, 20187

No. On November 11, 2015, we made the necessary formal requests to BPA to enable the
dynamic transfer of both Biglow and Tucannon out of the BPA BAA. Since this time,
through a series of negotiations, BPA has agreed to a target date of April 1, 2018 to
complete all work required for self-integrating PGE’s wind resources.

Is this a firm commitment from BPA?

Yes. Subject to extenuating circumstances outside of their control, PGE and BPA have a
signed agreement indicating that all design and construction activities associated with
moving Biglow and Tucannon from BPA’s BAA to PGE’s BAA will be completed no later

than April 1, 2018. A copy of this agreement is included in our MFRs.

. What is BPA’s published timeline for dynamically transferring generating resources

out of its BAA?

BPA’s current published process states it can take up to three years to complete all work
required to dynamically transfer resources out of their BAA. However, BPA published this
process after PGE submitted the request to leave.

By what date did PGE originally request a completed transfer process?

PGE requested a date of October 1, 2017, which coincided with our entry in the Western
EIM. However, BPA was unwilling to commit to completing all necessary work by this

date.
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What reasons are behind BPA’s inability to meet PGE’s requested date?
The work involved and overall process to switch a resource from one BAA to another BAA
takes considerable time and effort. There is a considerable amount of metering and
telemetry equipment, communications equipment, and other assets that need to be replaced
at both BPA-owned and PGE-owned substations. Both BPA and PGE must also complete a
number of System and Readiness Control Center upgrades to ensure proper
communications.

There are also three studies/reviews that BPA must complete before a pseudo-tie* is
established. These studies/reviews, which must occur in sequential order, include:

1. BPA’s Dynamic Transfer Capability Study (typically completed in the spring);

2. WECC’s Remedial Action Scheme Review (typically completed in the fall); and

3. BPA’s Local Integration Test (typically completed in the fall).

Additionally, BPA had, prior to PGE’s formal request, received exit requests from two
other power generators, with approximately 17 different wind generation projects.
What effect does the removal of BPA VERBS beginning April 1, 2018 have on PGE’s
initial 2018 NVPC forecast?
The removal of 30/15 committed scheduling starting April 1, 2018 results in an approximate
$4.6 million decrease to PGE’s 2018 NVPC forecast.

B. Ancillary Service Assumptions

Please briefly explain PGE’s method for meeting PGE’s ancillary service needs in

MONET.

* A pseudo-tie is the specific method used to dynamically transfer PGE’s generating resources out of BPA’s BAA.
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In UE 266, PGE improved MONET’s Mid-C dispatch and ancillary service logic and
operating constraint modeling, accounting for the implicit ancillary service abilities of
PGE’s Pelton and Round Butte hydro facilities. Additionally, PGE included functionality to
re-dispatch (after the economic dispatch occurs) eligible thermal plants to cover ancillary
service needs that are unmet by hydro resources for a given hour. In UE 294, PGE further
refined MONET’s thermal dispatch parameters by including the results of cost of cycling
studies of our thermal resources to account for the sub-hourly scheduling and dispatch
necessary to balance PGE’s load and variable energy resources. These improvements
resulted in a more accurate dispatch of PGE’s Mid-C resources, and accounted for the role
that PGE’s thermal resources play in meeting PGE’s ancillary service needs.

Has PGE updated any of its ancillary service modeling in MONET for this filing?

Yes. For this initial filing, we have updated the parameters for Port Westward 1 to reflect a
higher capacity factor and lower heat rate. The plant performance improvements and
corresponding parameter updates result from upgrades to the Port Westward 1 combustion
turbine, allowing it to withstand higher temperatures, resulting in increased net output.

Does PGE plan to change the ancillary service parameters for the April 1 update
filing?

Yes. We are still in the process of collecting and validating the most current plant
parameters and ancillary service capabilities for PGE’s thermal and hydro plants, as
provided by PGE’s power supply engineering services and plant operations personnel. To
the extent that there are changes to PGE’s plant parameters and capabilities, we will include

the updates in the April 1 update filing.
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What effect does the update to the Port Westward 1 thermal plant capabilities have on
PGE’s initial 2018 NVPC forecast?

The update to the Port Westward 1 plant performance capabilities decreases PGE’s initial
2018 NVPC forecast by approximately $1.5 million.

Please briefly explain the cost of wind day-ahead forecast error (DAFE).

The cost of wind DAFE is the cost incurred to re-optimize PGE’s portfolio in order to
account for the difference between the day-ahead and the hour-ahead forecasts for wind
generation. These costs materialize in the form of market transactions (purchases and sales)
and the re-dispatch of available generation resources. Similar to prior NVPC filings, PGE
forecasts this cost using the Resource Optimization Model (ROM).

Has PGE updated the ROM since UE 294?

Yes. PGE has updated the ROM to reflect sub-hourly (i.e., 15-minute) dispatch capability
and more explicit ramp rate constraints. These updates to ROM more accurately reflect the
capabilities of PGE’s generation resources and the reserves PGE must hold in order to
integrate 15-minute wind schedule changes. With these changes, the wind day-ahead
forecast error cost estimate for the 2018 test year is approximately $0.39 per MWh. A ROM
summary sheet can be found in PGE’s work papers.

What effect does the update to the ROM DAFE have on PGE’s initial 2018 NVPC
forecast?

The update to the DAFE increases PGE’s initial 2018 NVPC forecast by approximately $0.4
million.

Will PGE still experience a cost of wind DAFE after switching from BPA VERBS to

the full self-integration of owned wind resources?
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Yes. The DAFE captures the costs associated with changes between PGE’s day-ahead and
the hour-ahead forecasts for wind. These costs, based on PGE’s wind forecast, are the same
regardless of whether PGE or BPA VERBS handles the hourly and sub-hourly balancing
requirements of PGE’s wind resources. BPA VERBS does not include balancing service for
day-ahead forecast error.

What other costs are associated with the full self-integration of PGE’s wind resources?
The DAFE accounts for the changes between day-ahead and hour-ahead forecasts for wind.
When PGE exits BPA VERBS, we will also be responsible for the hourly and sub-hourly
balancing of our wind resources. This involves setting aside additional capacity/operating
range (i.e., reserves) on PGE thermal generators in order to balance the various changes in
wind generation that occur across multiple time scales. These reserves include:
(1) imbalance reserves to cover the difference between the hour-ahead forecast and the
hourly average real-time wind generation, (2) following reserves to cover the longer
duration (5-60 minutes) intra-hour changes in real-time wind generation, and (3) regulation
reserves to cover the short duration (1-5 minutes) intra-hour changes in real time wind
generation.

How are the costs of hourly and sub-hourly balancing of PGE’s wind resources
forecast in MONET?

To estimate the cost impact of this additional balancing requirement, PGE uses the ROM
methodology® to develop the set of reserves needed to fully self-integrate our wind. These

reserves are then used in place of both MONET’s load regulation estimate and the prior

® Refer to Vol. 9, Step Ob and Vol. 7, Integration (Day-Ahead Forecast Error) of PGE’s MFRs for detail on the ROM
methodology.
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30/15 load-net-wind following estimate to reflect the incremental reserve needs to fully
self-integrate our owned wind resources. MONET then uses the existing dynamic capacity
logic to re-dispatch resources to meet the reserve needs. The MFRs provide additional
detail on the reserve methodology and the dynamic capacity logic.

Q. What effect does this update to full self-integration have on PGE’s initial 2018 NVPC
forecast?

A. The update to full self-integration increases PGE’s initial 2018 NVPC forecast by
approximately $2.5 million.°

C. Western Energy Imbalance Market

Please describe the Western EIM.
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The Western EIM is a voluntary, balancing energy market operated by the California
Independent System Operator (CAISO) that optimizes generator dispatch within and
between BAAs every five minutes. The Western EIM’s operations began November 1,
2014. PacifiCorp, Nevada Energy, Puget Sound Energy, and Arizona Public Service are
active participants in the CAISO-operated market. ldaho Power Company has announced

planned market entry in 2018. Seattle City Light has announced planned market entry in

2019.

Q. When will PGE begin participating in the Western EIM?

PGE is preparing for a market entry date of October 1, 2017. This date is identified in the

Implementation Agreement filed by CAISO on November 20, 2015 at the FERC. FERC

accepted the Implementation Agreement between CAISO and PGE on January 20, 2016.

® MONET forecasts an April 1 start date for full self-integration, consistent with the expected termination of BPA
VERBS.
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Q. The stipulation resolving NVPC issues in Docket No. UE 308 stated that PGE would

“complete an EIM cost-benefit study to be used in its 2018 AUT filing.” Please
summarize the EIM issue(s) raised in Docket No. UE 308.
In Docket No. UE 308, PGE proposed excluding Western EIM benefits and costs from its
power cost filing. PGE proposed this exclusion due to the uncertainty surrounding the level
of benefits that could be achieved and the costs that would be incurred during the early
stages of PGE’s participation in the Western EIM. However, the Citizen’s Utility Board and
Staff for the Public Utility Commission of Oregon (OPUC) argued that net benefits should
be included in PGE’s power cost filing. For settlement purposes, parties agreed to include
an EIM benefit of $1,011,000 and an EIM cost of $1,011,000 in test year power costs. PGE
also agreed to complete an EIM cost-benefit study to be used in its 2018 AUT filing.
Has PGE addressed this issue in its initial filing in this proceeding?
Yes. PGE engaged Energy + Environmental Economics (E3) to model a 2018 gross benefit
for PGE’s test year power costs. E3’s study is included as PGE Exhibit 303. The study is
structured as an addendum to the previously completed study for PGE (which was based on
a 2020 study year).” The modeled gross benefit (less a forecast of transaction settlement
charges) is included in PGE’s test year power costs. The modeled gross benefit is $5.2
million (2015 $) in the E3 study.

PGE’s budgeted Western EIM costs are included in PGE’s test year revenue
requirement. Since last year’s power cost filing, PGE has entered into vendor agreements

for the necessary software to participate in the Western EIM. PGE has also completed its

" See E3, PGE EIM Comparative Study: Economic Analysis Report, November 2015, Published as Appendix B of
PGE Report “Comparative Analysis of Western EIM and NWPP MC Intra-Hour Energy Market Options”,
(http://edocs.puc.state.or.us/efdocs/HAD/Ic56had152028.pdf)

UE 319 — General Rate Case — Direct Testimony


http://edocs.puc.state.or.us/efdocs/HAD/lc56had152028.pdf

10

11

12

13

14

15

16

17

18

19

20

21

A.

UE 319/ PGE /300
Niman — Peschka — Rodehorst / 18

workforce planning to determine the staffing needed to participate in the Western EIM. The
budgeted costs not included in PGE’s NVPC forecast total $5.3 million.

How will PGE’s participation in the Western EIM benefit customers?

We expect the Western EIM to produce several benefits, including sub-hourly dispatch
savings, flexible reserve savings, and reliability benefits. As we discussed previously, in
order to estimate the 2018 benefits associated with sub-hourly dispatch and flexible reserves,
PGE engaged E3 to conduct an updated benefits study.

E3’s benefits study for 2018 continues to use the production simulation modeling in
PLEXOS to estimate PGE’s benefits from participation in the Western EIM. However, E3
has updated the study inputs to reflect differences in the study’s topology and operating
conditions in 2018 (instead of PGE’s previously modeled 2020 study year). These updates
included the addition of new Western EIM participants as well as changes to PGE’s power
supply portfolio to reflect 2018 operating conditions. See PGE Exhibit 303 for the study
details.

Please describe the first benefit, sub-hourly dispatch savings.

We expect the primary economic benefit to come from sub-hourly dispatch savings resulting
from PGE’s ability to export and import in near real time with other Western EIM
participants to respond to intra-hour imbalances. In E3’s study, PGE realizes power cost
savings through imports and exports. PGE imports from the Western EIM to avoid
production costs on its most expensive thermal generators when Western EIM prices are

low. PGE exports to the Western EIM, earning net revenues, when Western EIM prices are
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higher than PGE’s internal production costs. Gross sub-hourly dispatch savings in the 2018
scenario of E3’s study were estimated to be approximately $4.2 million (2015 $).2
Please describe the second benefit, flexible reserve savings.
Participation in the Western EIM allows for a reduction of flexible reserve requirements.
As part of its flexible ramp sufficiency testing, CAISO calculates an EIM Diversity Benefit.
The EIM Diversity Benefit is the difference between the sum of the individual flexible
ramping requirements of each BAA in the Western EIM and the flexible ramping
requirement for the entire Western EIM footprint.” A pro rata share of the EIM Diversity
Benefit is allocated back to each participating BAA. In the E3 study, a modeled estimate of
this lower flexible reserve requirement provided PGE with additional dispatch flexibility
and led to greater sub-hourly dispatch savings. PGE’s portion of gross savings due to
modeled flexible reserve reductions in the 2018 scenario of E3’s study was estimated to be
approximately $1.0 million (2015 $).

Q. Please describe the third benefit, the reliability benefits from Western EIM
participation.

A. In 2013, a FERC Staff Report addressed the reliability value an EIM can provide.’® The
Staff Report stated that “while an EIM would not be a replacement for capacity adequacy, a
larger pool of resources under an EIM footprint could provide more ramping capability and

respond to variations and imbalances more quickly.”

® PGE will also incur settlement costs in the Western EIM. PGE estimates settlement costs to be approximately
$400 thousand per year.

® See Section 11.3.2 of the CAISO’s Business Practice Manual for the Energy Imbalance Market.

9 FERC Staff. Qualitative Assessment of Potential Reliability Benefits from a Western Energy Imbalance Market.
February 26, 2013. https://www.caiso.com/Documents/Qualitative Assessment-PotentialReliabilityBenefits-
WesternEnergylmbalanceMarket.pdf
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The 2013 FERC Staff Report also points out that an EIM could provide reliability
benefits through enhanced situational awareness. While the models utilized to run the
security constrained economic dispatch (SCED) are not reliability tools themselves, FERC
argues that an “EIM could provide proactive solutions to potential reliability issues through
automated redispatch every 5 minutes using SCED.” By proactively signaling resources to
respond to system imbalances, an EIM can potentially correct issues before they elevate to a
level that would require involvement from the reliability coordinator (PEAK RC).

Are there costs associated with PGE’s Western EIM participation?

Yes. There are two general categories of costs related to PGE’s participation in the Western
EIM: start-up costs and ongoing O&M costs.

Please describe PGE’s start-up costs.

Prior to participating in the Western EIM, PGE must implement several key capital projects
that collectively fall under a project plan known as Energy Market Readiness. Examples of
these projects include:

1. Bid-to-Bill Software: PGE will implement software solution(s) that address all
aspects of integrating into the Western EIM. This software includes advanced
functionality for bidding, scheduling, and settlements.

2. Generation and Transmission Outage Management Reporting: PGE will align
processes and software applications to effectively manage and communicate planned
and unplanned outages to the market operator (i.e., CAISO).

3. Full Network Model and Energy Management System Upgrades: The development
and maintenance of an accurate full network model and energy management system is
a requirement to participate in the Western EIM. In this project, PGE will upgrade its
software used in the System Control Center to ensure transmission and generation

assets are modeled accurately and real-time data is exchanged between PGE and the
CAISO in order to bid generation resources into the Western EIM.

We presently estimate our start-up costs to be approximately $14.3 million in capital.

Amortization expense associated with Western EIM capital costs is forecast to be
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$2.9 million in the 2018 test year. Western EIM capital costs are also part of PGE’s 2018
rate base,'* and we estimate property taxes to be approximately $0.1 million in the 2018 test
year.*

Please describe PGE’s ongoing O&M costs.

PGE’s ongoing O&M consists of eleven new positions (i.e., incremental labor full-time
equivalent employees) needed to support PGE’s participation in the market, annual fees
related to IT systems and support, and variable fees paid to CAISO (i.e., settlement costs).
PGE’s estimate of settlement costs in its NVPC forecast is $0.4 million. PGE’s estimate of
ongoing O&M costs in the 2018 test year is $2.3 million.

PGE estimates annual fees related to IT systems and support to be $0.7 million per year.
PGE estimates its incremental labor expense associated with Western EIM to be
$1.6 million in the 2018 test year. PGE’s new positions for participation in the Western
EIM consist of:

1. Energy Market Analyst (1 position): Position will be responsible for market
operations strategies and regulatory policy as it relates to the merchant role in the
market (Labor in PGE Exhibit 700).

2. Energy Market Analyst — Settlements (2 positions): Position(s) will be responsible for
market operations strategies and settlement analysis (e.g., billing and reconciliation of
market charges) as it relates to the merchant role in the market (Labor in PGE Exhibit
700).

3. Western EIM Policy Analyst (1 position): Position will be responsible for
participating in the formation of, and adherence to, regulatory and operational rules

that impact the Balancing Authority’s ongoing responsibilities in the market (Labor in
PGE Exhibit 800).

! The return on rate base in the 2018 test year is approximately $1.0 million.
12 Property taxes are estimated to be $137,000 in the 2018 test year.
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4. Western EIM Settlement and System Specialist (2 positions): Position(s) will manage
the Balancing Authority’s ongoing settlement and settlement system responsibilities
in the market (Labor in PGE Exhibit 800).

5. Energy Management System Engineer (1 position): Position will be responsible for
the development, configuration, and full-time maintenance of new EIM computer
systems and interfaces used by the System Control Center to support Western EIM
participation (Labor in PGE Exhibit 800).

6. Network Model Engineer (1 position): Position will develop and maintain updates to
the Energy Management System Full Network Model, including accurate and timely
data exchange requirements to the CAISO and neighboring entities (Labor in PGE
Exhibit 800).

7. System Control Center Outage Coordinator (1 position): Position will be responsible
for planning, coordinating, and scheduling transmission line outages with the CAISO,
Peak Reliability Coordinator, BPA, and PacifiCorp (Labor in PGE Exhibit 800).

8. IT Developer Analyst (2 positions): Position(s) will provide ongoing support and
maintenance of the IT applications used to support PGE’s participation in the Western
EIM (Labor in PGE Exhibit 500).

Q. In summary, what are the Western EIM benefits and costs included in PGE’s initial

2018 NVPC forecast?

A. After escalating the E3 study results to 2018 dollars, PGE will include a gross benefit of

$5.6 million less PGE’s forecast of settlement costs. The net benefit in PGE’s NVPC
forecast is $5.2 million. The elimination of VERBS, net of incremental self-integration

costs, adds an additional net benefit of $2.1 million.

Q. Insummary, what other Western EIM costs are included in PGE’s 2018 test year?

The other Western EIM costs in PGE’s 2018 test year consist of PGE’s ongoing O&M and
the costs associated with capital. In total, we forecast these costs to be $6.3 million in the

2018 test year. The costs were listed by category in Table 1 of our testimony.
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D. North Mist Expansion Project

Q. Please briefly describe PGE’s use of long-term gas storage at the Port
Westward/Beaver complex.

A. PGE uses storage from Mist at the Port Westward/Beaver complex to augment gas pipeline
transportation service to PGE’s Beaver and Port Westward plants (Units 1 and 2). While
natural gas-fired resources are typically fueled with firm transportation that is equivalent to
the plant’s expected dispatch or its maximum generation capability, PGE’s observation in
practice with the Port Westward and Beaver sites is that a combination of firm transport and
natural gas storage can provide a more flexible and lower cost solution than exclusively
using firm transport to supply all the needs of the plant.

Since 2007, PGE has received firm natural gas storage service from NW Natural that
allows PGE to store up to 1.26 million dekatherms (and withdraw up to 70,000 dekatherms
per day) of natural gas in the Mist gas storage facility near Clatskanie, Oregon. PGE’s
confidential MFRs provide the details of the contractual terms for this service.

Q. Is this contract with NW Natural for firm natural gas storage service available to PGE
for renewal?

A. No. This capacity at Mist is subject to recall by NW Natural. In the future, NW Natural
intends to use its existing Mist storage to serve its core customers.™

Q. Does the addition of Port Westward Unit 2 to the Port Westward/Beaver complex

require additional gas storage?

13 See page 1.10 of NW Natural’s 2014 Integrated Resource Plan for a description of Mist Recall. Commission
Order No. 15-064 acknowledged NW Natural’s 2014 Integrated Resource Plan.
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A. Yes. Availability of gas from storage is integral to PGE’s ability to provide flexible

capacity, and in 2012 PGE entered into a Precedent Agreement with NW Natural for
long-term no-notice gas storage services from the proposed NMEP.** The gas storage
services from the proposed NMEP will (in conjunction with the Kelso-Beaver pipeline)
meet the fueling requirements of the Port Westward/Beaver complex and replace the current
natural gas storage services provided by NW Natural.
Please describe the benefits of gas storage withdrawals on a no-notice basis.
To provide flexible capacity, PGE requires a highly flexible and dynamic fuel supply to
meet the demands for peaking, load following, and wind integration services. Gas storage
withdrawals on a no-notice basis provide a high degree of intra-day and intra-hour
flexibility, which aligns with PGE’s need for a flexible and dynamic fuel supply.
Please briefly describe the NMEP.
The NMEP consists of an underground storage facility, including a storage reservoir, along
with a 13 mile-long underground gas pipeline with above ground facilities including a well
pad, compressor station and mainline block valve.

The project is located entirely within Columbia County, Oregon. The gas pipeline
would originate at NW Natural’s North Mist Gas Storage facility and end at the Port
Westward Industrial Park facilities located approximately five miles north-northeast of

Clatskanie, Oregon.

Q. Has NW Natural provided an estimated in-service date for the NMEP?

' The North Mist Expansion Project was previously referred to as the Emerald Facility or Emerald Project.
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Yes. Based on NW Natural’s current project schedule, PGE anticipates the NMEP being
placed into service by October, 2018. Table 2 below lists key milestones, both completed

and estimated.

Table 2
North Mist Expansion Project Milestones
Milestone Actual/Scheduled Completion
PGE Provides NW Natural with Notice to Proceed September 30, 2016*
Initiate Drilling of First Well November 2016*
EPC Contractor Mobilizes Onsite and Starts Construction March 2017
Completion of Well Drilling August 2017
Completion of Major Construction Activities December 2017
Inject Base Gas and Working Gas into Reservoir January 2018 through October 2018
Commissioning Activities for Pipeline and Compressor Station January 2018 through October 2018
Project In-Service October 2018

* Asterisk identifies Actual Completion dates

Is there a potential for the in-service date to occur prior to October 2018?

Yes. NW Natural’s current project schedule is designed to place the NMEP into service
prior to the winter heating season. If an earlier in-service date is identified, PGE will adjust
power costs accordingly in future power cost updates in this docket.

Has the estimated in-service date for the NMEP changed since the Precedent
Agreement was signed?

Yes. When PGE and NW Natural entered into the Precedent Agreement, the “target
commencement date” of the NMEP was May 31, 2016, which was not a guaranteed
commencement date. Project development activities such as preliminary engineering,
permitting, and the acquisition of property rights have taken more time than originally

anticipated.

UE 319 — General Rate Case — Direct Testimony



10

11

12

13

14

15

16

17

18

19

20

21

22

UE 319/ PGE /300
Niman — Peschka — Rodehorst / 26

Q. How has PGE addressed its storage needs since late 2014, when PGE placed Port

Westward Unit 2 into service?

Pursuant to the Precedent Agreement, on January 30, 2015, PGE notified NW Natural that
“gap services” would be required starting May 1, 2015.> The “gap services” allow for the
extension of the existing Mist Storage agreement while the NMEP is constructed and
commissioned. These “gap services” include an additional 360,000 dekatherms of storage
capacity and an incremental quantity of maximum daily withdrawal capability equal to
20,000 dekatherms per day. PGE anticipates that this “gap service” will conclude shortly
after the NMEP is placed into service. In its initial NVPC forecast, PGE models the NMEP
in-service date to be October 1, 2018 and concludes “gap service” on November 30, 2018.
Please briefly describe the Precedent Agreement PGE has entered into with NW
Natural for no-notice underground gas storage services from the NMEP.

Under the Precedent Agreement, NW Natural will construct the NMEP to provide no-notice
service to the Port Westward/Beaver complex. As part of the Precedent Agreement, PGE
and NW Natural will enter into an Oregon Storage Service Agreement. The Oregon Storage
Service Agreement sets forth the maximum injection, maximum withdrawal, and maximum
storage quantities provided to PGE. The Oregon Storage Service Agreement provides PGE
with a maximum of 2.54 million dekatherms of firm storage capacity, and a maximum
120,000 dekatherms of daily withdrawal quantity in the NMEP. As part of the Oregon
Storage Service Agreement, NW Natural will provide no-notice withdrawal firm storage
service for 30 years, with possible extensions for a cumulative service term of 80 years.

PGE’s confidential MFRs provide the details of the contract’s terms.

5 In May 2015, PGE began obtaining “gap services” from NW Natural.
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NW Natural will finance and construct the facility and provide service to PGE under NW
Natural Rate Schedule 90. Service under the agreement will be at cost-based rates.
What effect does the Oregon Storage Service Agreement have on PGE’s initial 2018
NVPC forecast?
Service under the agreement will increase PGE’s 2018 power costs in its initial NVPC
forecast by $2.5 million. This increase includes the power cost impact of concluding “gap
service” two months after the modeled NMEP in-service date of October 1, 2018.
Is the Oregon Storage Service Agreement the least-cost option for PGE’s gas fueling
needs at the Port Westward/Beaver complex?
Yes. Table 3 summarizes PGE’s fueling sources prior to (and after) the addition of Port
Westward Unit 2. Our alternative would be to fuel the plants with more firm gas
transportation, but any viable alternative would need to replace 120,000 dekatherms per day

of NMEP storage, which provides no-notice storage service.

Table 3
Beaver/Port Westward Site Fueling
Prior to PW During Gap
Fueling Source (Dth / Day) Unit 2 Services After NMEP
Mist Storage* 70,000 90,000 120,000
Firm Gas Transport 103,305 103,305 103,305
Delivered Gas 14,195 39,195 9,195
Total Fuel Position 187,500 232,500 232,500

*Maximum withdrawal quantities; Subject to ratcheting once inventory level drops below 50 percent

PGE is not aware of available space on the Williams NW Pipeline, and based on

proposed expansion rates published by the Williams NW Pipeline, firm gas transportation
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would be $24.5 million per year.** The estimated first-year costs associated with Mist
Storage are less.*”

Additionally, due to scheduling and operational constraints on its system, the Williams
NW Pipeline cannot provide the intra-day scheduling flexibility that the no-notice storage
service can provide. As we noted at the beginning of our testimony, the no-notice service
provides PGE with a highly flexible and dynamic fuel supply to meet the demands for
peaking, load following, and wind integration services.

E. Portland Hydro Project

Q. Please describe the agreement reached in Docket No. UE 308 regarding the expiration
of the Portland Hydro Project Power Purchase Agreement (PPA).

A. PGE has a PPA with the City of Portland for the output of the hydroelectric facilities on
Reservoirs No. 1 and No. 2 on the Bull Run River (i.e., Portland Hydro Project). This PPA
will expire on August 31, 2017, and after the contract’s expiration, PGE will likely receive a
refund from the City of Portland.’® However, the final amount and timing of the distribution
will be uncertain until PGE reaches agreement on the final amount with the City of Portland
after the PPA expires. Due to this uncertainty of exact amount and timing, PGE agreed to
include a $9.4 million decrease to our 2018 NVPC forecast to reflect the projected refund
from the City of Portland. Additionally, PGE and the stipulating parties in Docket No.
UE 308 agreed that if PGE receives an amount different from $9.4 million that PGE will

include the difference, with interest, in our 2019 NVPC forecast.

16 $24.5 million = 120,000 dekatherms per day multiplied by $0.56 per dekatherm per day

17 See PGE’s confidential MFRs for an estimate of the first-year costs associated with NMEP storage.

'8 This refund will result from the final settlement of a contract provision known as the Renewal and Replacement
Fund.
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Q. What effect does this have on PGE’s initial 2018 NVPC forecast?

A. Including this refund decreases PGE’s initial 2018 NVPC forecast by $9.4 million.

F. Transmission Resale Net Revenue
Please define transmission resale net revenue in this context.
As stated in the joint testimony supporting the stipulation reached in Docket No. UE 266
(Stipulating Parties/100/p. 13/lines 7-10):
PGE transmits power to its customers using BPA Point-to-Point (PTP)
transmission contracts. When opportunities arise, PGE can “resell” these

transmission rights on a short-term basis. While these sales generate incremental
revenues, the sales are not typically costless to transact.

In the 2014 NVPC proceeding, what did the stipulating parties agree to with respect to
transmission resale net revenue?

The stipulating parties agreed that beginning with its 2015 NVPC filing, PGE would include
a proposed forecast of transmission resale net revenue and an explanation of how the
forecast was created.

How has PGE effectuated the forecast of transmission resale net revenue since 2015?
Since Docket No. UE 286, PGE has included the revenues from a long-term transmission
resale agreement in MONET.

Does MONET include any long-term transmission resale agreements for 2018?

No. PGE has not secured any agreements for 2018. PGE is exploring the possibility of
other long-term transmission resale contracts, but does not have any executed agreements.
How has the market for transmission resale revenue changed over the last number of

years?
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Over the last couple of years, PGE has seen a marked increase of transmission capacity
available for short-term resales. As a result, PGE has seen a softening of demand and prices
for this service.
Has PGE included a forecast of transmission resale net revenue for 2018?
Yes. In lieu of securing a long-term agreement for some portion of our transmission
capacity, we have included a forecasted net benefit related to transmission sales for resale.
The details behind this forecast of transmission resale net revenue are provided in the
MFRs.
What effect does this have on PGE’s initial 2018 NVPC forecast?
Including a forecast of transmission resale net revenue reduces PGE’s initial 2018 NVPC
forecast by approximately $2.8 million.
Does PGE expect to update transmission resale net revenue later in this case?
If PGE secures a new long-term transmission resale agreement before the conclusion of this
proceeding, we propose to replace our current estimate with the terms of that agreement.

G. Other Items
Please provide an update to the Boardman Biomass Project.
To date, PGE has (1) completed a co-fire test burn, using torrefied biomass and coal as fuel
in 2015 and (2) begun building in 2016 towards a 100 percent biomass test burn, which we
expect to complete in the first quarter of 2017.
Please provide more detail regarding PGE’s most recent biomass test at Boardman.
In early December 2016, PGE conducted three separate biomass tests. These tests took 16
hours over three separate trials, consuming 400 tons of torrefied biomass and yielding close

to 800 MWh of renewable energy. The tests were conducted using a single pulverizer on
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torrefied biomass and five other pulverizers using Powder River Basin (PRB) coal. The
December 2016 tests showed that:
1. Torrefied biomass exhibited good flame and combustion quality; and
2. Biomass torrefied to 8,700 Btu/lb yields larger particles that do not grind as small as
Powder River Basin coal (PRB coal is 8,500 Btu/lb).

Based on this difference in particle size, PGE must make small modifications to the
pulverizer. Additionally, PGE must increase the airflow carrying the pulverized fuel, in
order to adequately grind and deliver the torrefied biomass to the burner tip.

Please summarize the testing to be performed in early 2017.

PGE performed a longer test using one pulverizer in early February, 2017. Based on the
success of this test, a multiple pulverizer test burn will be completed with instrumentation at
the flue gas stack in place to assess emissions (e.g., NOx, SOx, Particulate, Hg) associated
with combusting torrefied biomass. The results of these tests will assist in determining if
additional air quality control equipment would be necessary for biomass to be commercially
compliant.

Assuming the 2017 tests are successful, what are the next steps that PGE is planning?
Assuming that the completion of the 100 percent biomass test burn is successful, the next
step towards establishing a technical “proof of concept” with converting Boardman from
coal to biomass would be conducting one or more multiple-day 100 percent biomass test
burns. With multiple-day test burns, PGE will be able to evaluate fully the power produced
and effects on the plant of an extended burn. In general, this longer test should affirm that

renewable, torrefied biomass will: (1) grind well, (2) burn well, and (3) demonstrate
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acceptable ash behavior at the back end of the plant; and do all of this on a consistent and
comparable basis as Boardman’s current PRB coal.
Does PGE’s 2018 NVPC forecast include any costs associated with the Boardman
Biomass Project?
Not at this time. PGE is still in the initial stages of establishing the necessary steps that
would need to be taken in order to secure the fuel needed. We are evaluating the cost and
probability that this could be accomplished in the 2018 timeframe. We expect to know
more information over the next couple of months and may propose an update to NVPC early
in this proceeding.

H. Forthcoming Updates
Does PGE expect to update any items in future filings in this proceeding?
Yes. We expect to update parameters and forced outage rates; power, fuel, emissions
control chemicals, transportation, transmission contracts, and related costs; gas and electric
forward curves; planned thermal and hydro maintenance outages; wind resource energy
forecasts; load forecast; historical California-Oregon Border trading data; and make any
errata corrections to this initial filing in the April 1 filing. This is standard practice during a

GRC proceeding.

Q. Are there other items that PGE expects to update in the April 1 filing?

Yes. PGE typically updates the average hydro energy inputs to MONET using the most
recent Headwater Benefits Study, conducted by the Northwest Power Pool. This study uses
stream flow data from August 1928 through July 2008 to produce a simulated regulation of
80 water years. We are currently validating the results of the study after applying standard

base adjustments to the model to match other hydro inputs to MONET (such as removing
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PGE hydro maintenance, changing to continuous mode, and adjusting for end-of-study
reservoir content). We will complete this validation and update MONET from the
2013-2014 Study to the 2015-2016 Study for the April 1 filing.
Are there other items that may require updates?
Yes. Consistent with PGE’s 2013 IRP Action Plan acknowledged by the Commission in
Order No. 14-415, PGE continues to engage in efforts to retain legacy hydro resources in a
cost-effective manner for customers. In particular, PGE continues to discuss a new
agreement with Douglas County for a share of the energy produced at Wells. For a
description of the Wells project, see Appendix D of PGE’s 2016 Integrated Resource Plan.'®
Additionally, we are continuing to monitor PGE’s coal inventories at Boardman. While
MONET currently models no difference in the carry forward (i.e., “roll over”) of shortfall
tons of coal (i.e., undelivered rail traffic volume) between years,?° additional analysis may
lead us to propose a larger roll over amount of shortfall tons into 2018 than the amount of
shortfall tons assumed to be carried forward into 2019.”* See PGE’s confidential MFRs for
the details on Boardman’s assumed beginning and ending coal inventories and roll over

amounts.

9 See page 379 of PGE’s 2016 IRP located here: https://www.portlandgeneral.com/our-company/energy-

strategy/resource-planning/integrated-resource-planning#

% This methodology is consistent with the settlement reached in Docket No. UE 308.

2! Under PGE’s rail transportation contract with the BNSF Railway Company, PGE has the option to carry forward
(i.e., “rollover”) shortfall tons if it cannot meet minimum shipment requirements in a given year.
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IV. Comparison with 2017 NVPC Forecast

Please restate PGE’s initial 2018 NVPC forecast.

The initial forecast is $353.6 million.

How does this 2018 NVPC forecast compare with the 2017 forecast used to develop
NVPC in Docket No. UE 308 and approved in Commission Order No. 16-419?

Based on PGE’s final updated MONET run for the 2017 test year, the NVPC forecast was
$382.9 million, or $20.78 per MWh. The initial 2018 forecast is $353.6 million, or $19.29
per MWh, which is approximately $1.49 per MWh less than the final forecast for 2017.
What are the primary factors that explain the decrease in NVPC forecast for 2018
versus the NVPC forecast for 2017 in Docket No. UE 308?

Table 4 shows changes in NVPC by factor between 2018 and 2017.

Table 4
Forecast Power Cost Difference 2018 vs. 2017
($ Million)
Factor $ Effect™
Hydro Cost and Performance (4.49)
Coal Cost and Performance (10.3)
Gas Cost and Performance (25.9)
Wind Cost and Performance 6.8
Contract and Market Purchases 5.8
Market Purchases for Load Change (3.8)
Transmission 2.6
Total (29.3)

* Numbers may not total due to rounding.

A primary factor contributing to the decrease in NVPC is the reduction in power costs
related to gas-fired generation. This is due to the expiration and replacement of certain
short-term gas hedging instruments. Additionally, decreases in our coal and hydro cost
categories are partially offset by slight net increases in our wind resource and transmission
costs. These increases are primarily due to the expiration of PTC generation associated with

phase 1 of PGE’s Biglow Canyon Wind Farm and lower expected market prices for
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transmission sales for resale. As we discussed in Section Ill of our testimony, our load
forecast for cost-of-service energy is approximately 2,093 MWa, a decrease of 10 MWa
from the 2017 NVPC forecast in PGE’s most recent NVPC proceeding in

Docket No. UE 308.
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V.  Qualifications

Mr. Niman, please describe your qualifications.

I received a Bachelor of Science degree in Mechanical Engineering from Carnegie-Mellon
University and a Master of Science degree in Mechanical Engineering from the California
Institute of Technology. | am a registered Professional Mechanical Engineer in the state of
Oregon.

I have been employed at PGE since 1979 in a variety of positions including: Power
Operations Engineer, Mechanical Engineer, Power Analyst, Senior Resource Planner, and
Project Manager before entering into my current position as Manager, Financial Analysis
in 1999. | am responsible for the economic evaluation and analysis of power supply
including net variable power cost forecasting. The Financial Analysis group supports the
Power Operations, Corporate Planning, and Rates & Regulatory Affairs groups within PGE.
Ms. Peschka, please state your educational background and experience.

I received a Bachelor of Arts degree in Finance from Portland State University. | have been
employed at PGE since 1999 in the following positions: Risk Management Analyst,
Manager of Risk Management Reporting & Controls, and my current position General
Manager of Power Operations. Before joining PGE, | worked at PacifiCorp from
1980-1999 in various retail, wholesale, planning, and mergers and acquisition positions. In
my current position, I am responsible for managing the Power Operations group that
coordinates the NVPC portfolio over the next five-years.

Mr. Rodehorst, please describe your qualifications.

I received a Bachelor of Science degree in Business Administration from Kansas State

University in 2002 and a Master of Environmental Management from Duke University in
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2007. 1 have been employed at PGE since 2014 as a Senior Analyst in the Rates and
Regulatory Affairs Department. Prior to joining PGE, | worked at Pacific Gas & Electric
(PG&E) in the company’s Renewable Energy Department. At PG&E my duties focused on
renewable energy policy, compliance with California’s Renewable Portfolio Standard and
renewable procurement strategies. | have also worked for the Bonneville Power
Administration where my duties focused on power price forecasting.

Q. Does this conclude your testimony?

A. Yes.
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List of Exhibits

PGE Exhibit Description

301 List of MFRs per OPUC Order No. 08-505

302C February 28 Initial Filing MONET Output Files and Assumptions
Summary

303 PGE Western Energy Imbalance Market Addendum: 2018 Scenario
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ORDER NO. 08-505

Minimum Filing Requirements
July 7, 2008

General

The Minimum Filing Requirements (MFRs) define the documents to be provided by PGE in conjunction
with the Net Variable Power Cost (NVPC) portion of the Company’s initial (direct case) and update filings
of its General Rate Case (GRC) and/or Annual Update Tariff (AUT) proceedings.

The term “Supporting Documents and Work Papers” as used here means the documents used by the
persons doing the NVPC forecasting at PGE to develop the final inputs to Monet and the final modeling in
Monet for each filing. This may include such items such as contracts, emails, white papers, studies, PGE
computer programs, Excel spreadsheets, Word documents, pdf and text files. This will not include
intermediate developmental versions of documents that are not used to support the final filing. Documents
will be provided electronically where practical.

In cases where systems change or are replaced in the future, such as BookRunner, the MFRs will continue
to provide substantially the same information as provided in PGE’s 2009 GRC (UE-198).

PGE will take reasonable steps to ensure that the MERs can be made available to CUB and ICNU at the
time of the filing, rather than these parties having to wait for the OPUC to approve the protective order in
the case.

Delivery Timing

In either an AUT year (April 1 initial filing) or a GRC year (Feb. 28 initial filing), at a minimum the
following portion of the Direct Case Filing MFRs will be delivered with the initial filing:

¢  Summary Documents (Items 1-6)

e  Modeling Enhancements and New Item Inputs (Item 14) — not applicable in AUT year

e  Miscellaneous Item 15d - re: Testimony and Exhibits provided on the CD
The remainder of the Direct Case Filing MFRs will be delivered with the initial filing if practical, or no
later than fifteen days after the filing (e.g. March 15 in a GRC year, April 15 in an AUT year).

For all update filings, Update Filing MFRs will be delivered with the update filing with the following
exception. For the April 1 GRC Update Filing in a GRC year, the delivery of Item 23 will be made with the
filing if practical, or no later than fifteen days after the filing (e.g. April 15).

Direct Case Filing

Applicability
o  Applies to GRC Initial Filing (e.g. February 28) in a GRC year
e  Applies to AUT Initial Filing (i.e. April 1) in a non-GRC year

Summary Documents

1. Monet model for the final step

2. Hourly Diagnostic Reports for the final step

3. Step Log showing NVPC effects of modeling enhancements, modeling changes, addition of new items
or removal of items from the prior year rate proceeding (GRC or AUT), and other major updates that
PGE believes the parties would want to see identified separately, such as updating the hydro study.
Output/Assumptions Summary Report comparable to that provided for the 2009 GRC

Executable files, any other files needed to run Monet, and installation instructions

Identification of the operating system PGE uses to operate Monet

e
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Supporting Documents and Work Papers for the Following

7. Forward Curve Inputs. Consists of:

a.
b.
c.
d.

[

Electric curve extract from Trading Floor curve file

Gas curve extract from Trading Floor curve file

Canadian/US Foreign exchange rate (F/X Curve) from Risk Management

Model run for hourly shaping of monthly on/off-peak electric curve (Lydia Program)
Oil forward curve

8. Load Inputs. Consists of:

a.
b.
c.

Monthly load forecast from Load Forecast Group
Hourly load forecast from Load Forecast Group
Copy of the loss study used by Load Forecast Group to develop busbar load forecast

9. Thermal Plant Inputs

a.
b.
c.

PErRT S ER o A

Capacities

Heat Rates

Variable O&M
This includes any other cost or savings components modeled as part of Variable
O&M, such as incremental transmission losses, SO, emission allowances (emission
allowance $/ton price forecast, plant emission factors Ib/MMBtu), etc.

Forced outage rates

Maintenance outage schedules and derations

Minimum capacities

Operating constraints

Minimum up times

Minimum down times

Plant testing requirements

Oil usage volumes

Coal commodity costs

Coal transportation costs

Coal fixed fuel costs classified as NVPC items
Includes items such as: Colstrip Fixed Coal Cost and the following Boardman costs: .
Rail Car Mileage Tax, Coal Sampling, Rail Car Lease, Rail Car Maintenance,
Trainset Storage Fee, and Coal Car Depreciation

10. Hydro Inputs

a.

b.

d.

Fo oo

Monthly energy for all Hydro Resources
This will include the results of PGE’s most current study using the Pacific Northwest
Coordination Agreement (PNCA) Headwater Benefit Study. Note that this program is
not the property of PGE and should be obtained from the Northwest Power Pool.
Provide the PGE version of the PNCA model inputs, so that if the Parties obtain the
PNCA model, they would have the inputs needed to reproduce PGE’s study.

Description of logic for hourly shaping where applicable

Usable capacities where applicable

Operating constraints modeled

Hydro maintenance derations

Hydro forced outage rates (not currently modeled)

Hydro plant H/K factors

Spreadsheet demonstrating how the hydro energy final output from the PNCA study is

adjusted to arrive at the monthly energy output on the PwrAEOut sheet

11. Electric and Gas Contract Inputs

a.

b.

Copy of contract for each long-term (5-year or greater term) or non-standard power contract
modeled in Monet.
For some contracts, this may consist of a term sheet rather than a full contract,
depending on what was deemed reasonably necessary by the power modelers to
model the contract in Monet.
BookRunner extracts for the test year of:
Electric Physical Contracts
Electric Financial Contracts
Gas Physical Contracts

APPENDIX A
EXHIBIT A -Page 2 of 4 PAGE -{3( GF_LZ!
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Gas Financial Contracts
F/X Hedge Contracts
c. Copy of each firm gas transportation or storage contract modeled in Monet
d. List of the PURPA QF contracts modeled in Monet
e. List of the long-term (5-year or greater term) or non-standard contracts modeled in MONET
that were not included in PGE’s most recent GRC or AUT.
f.  Gas transportation input spreadsheet or its successor/equivalent
g. Website snapshots input to the gas transportation spreadsheet
h.  Other Supporting Documents and Work Papers for contracts modeled in Monet, including any
items showing on the Monet Cost and/or Energy Output reports not covered above. Could
include structured contracts, option contracts, etc.
i.  Coal contracts: Covered above under Thermal Plant Inputs
j-  Amortizations of regulatory assets or liabilities modeled in the Contracts section of Monet
12. Wheeling Inputs
a.  Supporting Documents and Work Papers for all wheeling items modeled in Monet
13. Wind Power Inputs. Includes but not limited to:
a. Monthly energy
b. Hourly energy
¢. Maintenance
d. Forced outage rates
e. Integration costs, royalties, other costs and elements modeled
14. Modeling Enhancements and New Item Inputs
a. Supporting Documents and Work Papers for all modeling enhancements and new items
modeled in Monet.
b. Includes modeling or logic changes, changes to the methodology used to compute data inputs
or other type of enhancement to the Monet model.
¢. Modeling revisions, refinements, clean-ups etc. that do not affect NVPC under any conditions
will not be considered to be modeling enhancements.
15. Miscellaneous
a. Line Item Adjustments to Monet such as OPUC orders, settlement stipulations, others
b. Identification of all transactions modeled in Monet that do not produce energy
c. Items in Monet not covered elsewhere above
d. For all testimony and exhibits provided on the CD in pdf format, provide the testimony in
searchable pdf format, and provide any exhibits created in Excel in the original Excel format
when available to PGE.

Historical Operating Data
16. Hourly extract of data from PGE’s Power Scheduling and Accounting System showing actual hourly
energy values for the most recent Four-Year Calendar Period of the following:
a. Generation from each coal, gas, hydro and wind generating plant modeled in Monet. Note that
Colstrip Units 3 and 4 generation is aggregated in PGE’s system, and the Mid-C contract
generation is similarly aggregated.
b. Long-term (>5 years) electric contract purchases, sales and exchanges modeled in Monet.
17. Table showing the actual monthly generation of each PGE coal, gas, hydro and wind generating plant
modeled in MONET, from the period 1998 through the last calendar year.
18. Monthly compilations of actual NVPC produced by PGE for the most recent calendar year.

| APPENDIX A d
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Update Filings

19.
20.
21.
22.
23.

24.

Monet model for the final step
Hourly Diagnostic Reports for the final step
Step Log showing effect on NVPC of each update step since the last filing
Output/Assumptions Summary Report comparable to that provided for the 2009 GRC
For each Monet update step:
a. Text description of update, including identification and location of input changes within
Monet.
b. Excel file containing Monet standard output reports (PwrCsOut, PwrAEOut, PwrEnOut) and
PC Input sheets.
c. Supporting Documents and Work Papers for the update step
For all testimony and exhibits provided on the CD in pdf format, provide the testimony in searchable
pdf format, and provide any exhibits created in Excel in the original Excel format when available to
PGE.
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Executive Summary

Executive Summary

Portland General Electric Company (PGE) engaged E3 to conduct an
updated study for year 2018 to model the projected economic benefits of
PGE’s participation in the CAISO EIM. As with the 2020 study, this study
seeks to identify the gross savings potential of PGE’s participation in the
CAISO EIM, and does not investigate the initiation, labor, or operating costs
associated with an EIM. The analysis methodology used is consistent with
the EIM study that E3 completed for PGE in 2015 (which was based on a
2020 study year).

Similar to the earlier EIM study for PGE, this current analysis uses
production simulation modeling in PLEXOS to estimate PGE’s benefits
resulting from participation in the EIM. The analysis compares PGE’s real-
time generation costs as an EIM participant, as well as any revenues or
costs from transactions with other EIM participants, against those of a

business-as-usual (BAU) case in which PGE does not participate in the EIM.

The BAU simulation case includes operations of a “current EIM”, consisting

of an updated set of seven other BAAs assumed to be also participating in

!See E3, PGE EIM Comparative Study: Economic Analysis Report, November 2015, Published as Appendix
B of PGE Report “Comparative Analysis of Western EIM and NWPP MC Intra-Hour Energy Market Options”,
(http://edocs.puc.state.or.us/efdocs/HAD/Ic56had152028.pdf)

© 2016 Energy and Environmental Economics, Inc. Page | 1]
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PGE Energy Imbalance Market Economic Analysis: Addendum 2018 Scenario

the EIM in 2018. These EIM participants (other than PGE) are listed in the

table below.

This 2018 analysis indicates that EIM participation is projected to create
$4.2 million in dispatch savings for PGE (compared to a BAU case in which
PGE does not participate) as well as $1.0 million in additional savings from

pooling of flexible reserves.

Table 1: BAA Participants in EIM in 2018 BAU Case

for BAU Case
Arizona Public Service (APS)
CAISO
Idaho Power Company (IPC)
PacifiCorp East (PACE)
PacifiCorp West (PACW)
NV Energy (NVE)
Puget Sound Energy (PSE)

Page | 2|
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Study Assumptions and Approach

1 Study Assumptions and
Approach

Portland General Electric Company (PGE) engaged E3 to conduct an
updated study for year 2018 to model potential economic benefits of PGE’s
participation in the CAISO EIM. As with E3’s 2015 EIM study for PGE (which
focused on the 2020 study year), this study seeks to identify the savings
potential of PGE’s participation in the CAISO EIM.

1.1 Input Data Changes

The PGE EIM 2020 study base case database was used as the starting point
dataset used for this updated 2018 analysis. That 2020 study database was
updated to reflect differences in the expected topology and operating
conditions in 2018 versus 2020. The updates for this 2018 analysis are
described in more detail below and summarized in Table 2 and the updated

real time transfer capability is shown in Figure 1.

© 2016 Energy and Environmental Economics, Inc. Page | 3|
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PGE Energy Imbalance Market Economic Analysis: Addendum 2018 Scenario

+ Topology updates. Transfer limits were updated on the PG&E
Valley to PGE and on the PacifiCorp West to PGE lines to reflect
PGE’s anticipated transfer capabilities for the year 2018. *

+ Gas prices. Gas prices were updated based on 2018 monthly
forward hub prices from August 2016. Consistent with the
methodology in the 2020 report, gas hub prices are translated
to BA- and plant-specific burner tip prices using estimated
zone-specific delivery charges developed for the NWPP EIM
Study.?

+ Generation updates. At PGE’s direction, E3 updated several
plants in PGE’s generation fleet to reflect their status in 2018.
E3 modified the status of Boardman Plant, scheduled to close
in 2020, to be included in 2018 and used data from PGE to
update the unit’s start-up cost, maximum ramp up and down,
minimum down time, heat rate, maximum capacity, and
minimum stable level. Additionally, E3 included the Wells
Hydro Project as part of the portfolio of Mid-C hydropower
generation shares to reflect PGE’s expectation (as of the
initiation of this study) regarding potential expiration of

contracts in August 2018 for PGE and other EIM participants.

+ Renewable generation updates. E3 scaled renewable
generation by BAA to match to data available for units in WECC
TEPPC 2026 and expected to be online by 2018. E3 cross-

referenced this data with renewable generation reports in EIM

*> Compared to the original 2020 study base case, CAISO to PGE transfer capability was increased from

450MW to 600 MW; PACW to PGE transfer capability was decreased from 448MW to 276 MW and PGE to
PACW transfer capability was decreased from 448MW to 306MW. Original 2020 transfer capabilities can
be found in E3’s 2015 PGE EIM Comparative Study.

*The NWPP EIM study was published in October 2013 and can accessible at:
http://www.nwpp.org/documents/MC-Public/NWPP_EIM_Final_Report_10_18 2013.pdf

Page | 4|
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Study Assumptions and Approach _

participants’ IRPs when possible. In the CAISO territory in
California, the resource mix was updated to reflect currently
projected renewable generation levels for 2018 based on
CAISO and CEC data. As with the 2020 database, estimates of
rooftop PV are included in CAISO solar. PGE provided updates

for its forecasted levels of wind generation for 2018.

+ Load updates. Loads were updated for each BAA by scaling
monthly energy to forecasted levels reported in the WECC
Load and Resources (LAR) data 2016 submittals by Western
BAAs, with the exceptions of PGE and CAISO. PGE load was
scaled to monthly energy totals provided by PGE staff. In
CAISO, load was scaled to monthly forecasts from the CEC IEPR
2015. Overall, WECC load forecasts have been reduced in the
2018 case compared to the 2020 database, both due to the
nearer year to model (2018) and the more updated vintage of
load forecast data which typically reflects slower WECC load

growth.

© 2016 Energy and Environmental Economics, Inc. Page | 5]
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PGE Energy Imbalance Market Economic Analysis: Addendum 2018 Scenario

Figure 1. Real-time Transfer Capabilities across the CAISO EIM with PGE
Footprint

Page | 6|
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PGE Energy Imbalance Market Economic Analysis: Addendum 2018 Scenario

2 EIM Benefit Results

2.1 Benefits to PGE

Table 3 below summarizes the simulated annual benefits to PGE from
participation in the EIM in 2018. Each column in the table represents the
incremental benefit to PGE from participation in the EIM. The first column
focuses on dispatch cost savings and assumes no cost savings from flexible
reserve pooling, while the second column reports the incremental
(additional) cost savings that PGE could realize from flexible reserve pooling.
Flexible reserve pooling uses lower reserve requirements to reflect the
diversity in load shapes and solar and wind resources across the expanded
EIM footprint, including PGE. Monthly diversity factors are produced that
reflect PGE’s net load contribution to the EIM’s monthly average
requirements; diversity factors are applied to BA-specific reserve
requirements, which are individually calculated. The impact to PGE from
pooling flexibility reserves with the rest of the EIM is valued by the increase
in benefits in the flexible reserves pooling case versus the dispatch cost

savings only case.

Page | 8|
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Savings (in both the 1* and the 3" columns) are calculated as the reduction
in cost compared to a common BAU case in which PGE does not participate
in the EIM. Overall, the cost savings are $4.2 million in the base scenario, and
$5.2 million in the scenario with flex reserves savings included, which implies
that flex reserves pooling provides PGE with an additional $1.0 million

savings compared to the Base Scenario.
Table 3. Annual Benefits to PGE by Scenario, CAISO EIM (2015$ million)

Additional

Dispatch cost Cost savings il s

including
dispatch and
reserves

Scenario savings to from Flex
PGE Reserve
Pooling

Base ‘ $4.2

2.2 Incremental Benefits to Current EIM
Participants

Table 4 below presents the incremental benefits for the current EIM
participants that result from PGE’s EIM participation. In addition to savings
realized by PGE, PGE’s EIM participation is projected to create $1.2 million
in savings to the current CAISO EIM participants in the Base Scenario.
When PGE participates in the EIM and is also modeled with pooling of
flexible reserves, total incremental savings for the current EIM participants

(vs. the BAU case with no PGE participation) is instead $0.3 million.

© 2016 Energy and Environmental Economics, Inc. Page | 9]
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PGE Energy Imbalance Market Economic Analysis: Addendum 2018 Scenario

Table 4. Annual Benefits to Current CAISO EIM Participants by Scenario
(2015$ million)

Additional
Cost savings
from Flex Total savings
Reserve
Pooling

Base $1.2 -$0.9 $0.3

Incremental
savings to

Scenario Existing EIM

Participants

Taken together, these results imply that PGE participation provides positive
incremental savings for the current EIM participants in both scenarios—
with or without flexible reserve pooling. Also, total savings (for PGE plus
the current EIM participants) is slightly higher when PGE is able to pool
flexible reserves than in the Base Scenario. However, when PGE pools
flexible reserves, PGE realizes a larger share of the total incremental
savings from PGE participation (for PGE plus the current EIM participants).
Flexible reserve pooling allows PGE to better position its generator
commitment in the DA and HA time frame to benefit from the cost savings
that the EIM enables in real time. Without pooling flexible reserves to
reflect system diversity, PGE may instead hold more reserves in the HA
than it needs for its own real-time use, and that extra flexibility available
could result in a higher share of benefits available for other EIM

participants.

In the simulation studies, flexible reserve savings creates $1 million in
additional benefits for PGE compared to dispatch cost savings in the Base
Scenario (as shown in Table 4), while flexible reserve pooling results in PGE

providing positive but a smaller level of savings to the current EIM

Page | 10 |
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EIM Benefit Results

participations. As a result, the simulation indicates that the incremental
cost savings to current EIM participants (from PGE using flexible reserve
pooling) is $0.9 million less than in the Base Scenario where PGE
participates in the EIM but does not pool flexible reserves with other

participants (as shown in Table 4).

2.3 CAISO EIM Results Discussion

Overall, excluding flexible reserve pooling, PGE participation in 2018 results
in $4.2 million of dispatch savings to PGE, as well as $1.2 million in savings to
the existing EIM participants for a total of $5.4 million in savings for the EIM
as a whole. EIM participation enables PGE to export and import in real time
with other EIM participants to respond to intra-hour imbalances in the 2018
case, similar to the patterns observed in the 2020 EIM analysis for PGE. PGE
realizes savings both by importing from the EIM to avoid production cost on
higher heat rate internal generation during intervals when EIM prices are
low, as well as through exporting to the EIM, earning net revenues when EIM

prices are higher than PGE’s internal cost.

The following chart provides a closer graphical look at the relationship
between savings and generation, displaying PGE’s dispatchable generation

in real time over December 12-13, 2018.

© 2016 Energy and Environmental Economics, Inc. Page | 11|
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PGE Energy Imbalance Market Economic Analysis: Addendum 2018 Scenario

Figure 2. PGE Real-Time Dispatchable Generation, CAISO EIM, December

12-13, 2018
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The upper chart shows PGE’s dispatch in the BAU scenario, while the lower
chart shows how that dispatch changes with PGE in the EIM. Over this

two-day period, PGE both imports from and exports energy to neighboring

Page | 12 |



UE 319/ PGE /303
Niman — Peschka — Rodehorst / 17

BAAs who are EIM participants. EIM participation enables greater
transaction flexibility. As a result, PGE is able reduce its generation cost by

backing down certain gas units during this period.

* Imports are identified as the grey area which occurs in intervals where the red line (representing load)
exceeds the stacked sum of PGE generation. Exports occur in intervals when the sum of PGE’s generation
exceeds the load line.

© 2016 Energy and Environmental Economics, Inc. Page | 13 |
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l. Introduction

Please state your names and positions with Portland General Electric (PGE).

My name is Anne Mersereau. My position is Vice President, Human Resources, Diversity
& Inclusion. My responsibilities include establishing total compensation policies and
employee policies, continuing to strengthen the work culture at PGE, managing employee
recruitment, development and retention, managing employee relations, and overseeing
safety, worker’s compensation and health programs.

My name is Jardon Jaramillo. While my current position is Controller and Assistant
Treasurer, |1 was the Director of Compensation and Benefits in the Human Resources
Department until January 23, 2017.

Our qualifications are included at the end of this testimony.

What is the purpose of your testimony?

Our testimony presents and explains some of PGE’s key talent management challenges. In
particular, we describe how PGE's compensation philosophy is designed to address PGE’s
compensation challenges, and we present total compensation costs for the 2018 test year.
Total compensation costs include base wages and salaries, incentive pay, and employee
benefits (including pension, where applicable).

What are PGE’s expected total compensation costs in 2018?

PGE forecasts approximately $383.2 million in total compensation costs for 2018. Table 1

summarizes the 2018 costs and compares the 2018 costs to 2016 actuals.

UE 319 — General Rate Case — Direct Testimony
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Table 1
Estimated Total Compensation Costs ($Millions)
2016 2018
Component Actuals Test Year Delta
Wages & Salaries $232.6 $272.8 $40.2
Incentives $21.6 $12.6 $(9.0)
Benefits $83.2 $97.8 $14.6
Total Compensation* $337.4 $383.2 $45.9

*Numbers may not sum due to rounding

As shown in Table 1, the net difference between 2016 actuals and forecast 2018 test
year costs is $45.9 million. Looking at the component parts, the increase in forecasted
wages and salaries from 2016 to 2018 is due to market-driven wage and salary adjustments
and increased labor requirements needed to meet PGE’s business, regulatory and customer
related goals ($40.2 million). However, as described in Section I11 of our testimony, PGE’s
wages and salaries are reported in aggregate, meaning that there are both expense and capital
related FTEs and costs in the reported wages and salaries. A key difference in the 2018
test year forecast, as compared to prior rate cases such as OPUC Docket No. UE 294, is that
we anticipate an increased proportion of the work on PGE’s capital projects will be
performed by incremental employees, rather than external labor resources. This has resulted
in a higher proportion of PGE’s labor costs being part of capital (instead of O&M) in our
2018 test year forecast.

A primary driver of benefits costs is continued increases in health and wellness costs
($10.5 million). These increases are partially offset by a decrease in PGE’s incentive

request, which represents a reduction of approximately $9.0 million from 2016 actuals.

Q. How is the remainder of your testimony organized?

A. After this introduction, we have five sections:

e Section Il: PGE’s Total Compensation Philosophy and the Challenges

that Influence It;

UE 319 — General Rate Case — Direct Testimony
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e Section Ill: Wages and Salaries;
e Section IV: Incentives;
e SectionV: Benefits; and

e Section VI: Summary and Qualifications.
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Il.  PGE’s Total Compensation Philosophy and the Challenges that
Influence It

Q. Please briefly describe PGE’s total compensation package and its philosophy towards
total compensation.

A. PGE’s philosophy is to provide total compensation sufficient to attract and retain employees
with strong qualifications and skills necessary to provide safe and reliable electric service at
a reasonable cost. At the same time, PGE actively controls costs by targeting market median
conditions for our compensation program. PGE’s compensation components include:

e Wages and Salaries: PGE’s non-union and union wages are designed to target the
market median based on company size, geographic market and job function.

o Incentive Pay: PGE’s incentive pay is designed to attract, retain, and reward
employees for achieving performance goals that help PGE achieve its objectives.

o Benefits: PGE provides market-aligned health and welfare benefits. PGE also
provides a pension and a 401(k) plan for retirement.! PGE strives to maintain a
benefits package that meets our employees’ needs and balances the features and
costs both among employee groups and against what other employers in our market
provide to their employees.

Q. What are the major challenges for PGE’s talent acquisition and compensation?
A. PGE is facing four strategic talent acquisition” challenges that affect our workforce and
compensation philosophy:

1. The need to recruit well-qualified, skilled employees in a competitive marketplace;

1 PGE’s pension plan is closed to all new employees. Effective February 1, 2009, new non-bargaining employees
were ineligible for the pension plan. Effective January 1, 2012, new bargaining unit employees at Coyote Springs
and Port Westward work sites were ineligible for the pension plan. PGE had previously closed the plan to all other
new bargaining unit employees effective January 1, 1999.

% Talent acquisition is also called “recruiting” in this testimony.
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Developing the pipeline of talent to ensure continuity and improvement in the
services we provide despite a large number of employee retirements;

Ensuring that our workforce reflects the diversity of our service area; and

Keeping our health care costs under control while providing benefits that attract and
retain the well-qualified, skilled employees PGE needs.

A. Talent Acquisition

Q. Please describe the first challenge — hiring well-qualified, skilled employees in a

competitive marketplace.

A. Our customers’ needs and expectations are evolving in a manner that requires PGE to

improve the technical skillsets and versatility of our employees. While we generally

observe a need for new and different skillsets throughout PGE, examples of how these

skillsets are evolving include:

Utilities are implementing new technologies and experiencing fast-paced changes in
methods for reliably operating the electric grid with higher levels of variable energy
resources. These technologies and changes require utility personnel, such as power
plant technicians and substation operators to possess broader, more versatile skills.
Senior managers have traditionally possessed deep subject matter expertise built
through decades of experience. PGE is increasingly looking to fill these jobs with
people with strong managerial abilities, rather than technical abilities, leading PGE
to compete for such managerial talent with both utility and non-utility industries.
Diversity in our customer base requires us to staff customer contact centers with a

broader set of language skills. Employee candidates with the needed language skills
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are difficult to attract and retain without offering premium compensation relative to
PGE’s market benchmarks.

Our recruiting challenges for these necessary skills continue to be most acute for several
specialties.> We have described some similar recruiting challenges in past rate case filings,
and the competition has not diminished. As the economy reaches full employment
regionally and nationally, potential employees can afford to be selective about moving to a
different job or a different location. For positions such as line workers, PGE is more
frequently recruiting individuals who must relocate here. In this type of recruiting
environment, it can be difficult to maintain market alignment* on compensation for positions
that are difficult to fill, or to avoid having to cover relocation costs.

What is PGE’s approach to its recruiting challenge?

PGE’s first focus is on developing talent internally wherever reasonably possible. One way
to do this is to use cross-training opportunities to fill some senior level positions internally.
This provides employees a chance to work in a position, and provides management a chance
to evaluate their potential. We sometimes find it necessary to recruit senior level talent
externally to find individuals with the qualifications and skills required for the position.
Recent examples where PGE recruited senior level talent externally include recently filled
positions in PGE’s Information Technology and Human Resources, Diversity & Inclusion

departments. When PGE does recruit senior level talent externally, it may involve the use of

® Specialties include (1) senior managers in all areas, (2) engineering, (3) IT security, (4) senior professionals

working with data, and (5) skilled trade positions such as power plant control operators, meter-service technicians,

and line workers.

* PGE periodically evaluates the market-alignment of its total compensation program both in order to retain
employees and to attract external talent. Market-alignment means maintaining total compensation that is
competitive in the market.
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external recruiters and can require PGE to pay premium wages and relocation costs for
hard-to-fill positions.

PGE also engages in proactive hiring strategies through job fair and college campus
outreach, online tools and research, and database management. PGE’s employee referral
program is another example of our response to the recruiting challenge. The goal of the
program is to increase the number of qualified applicants for select PGE positions® by
providing incentives to PGE employees for referring qualified external candidates. As
discussed in PGE Exhibit 600, PGE is also adding employees and increasing its budget for
outside services to assist with the recruitment process.

B. Development
Please describe the second challenge — the development pipeline.
Ultimately, our challenge of recruiting well-qualified, skilled employees is closely related to
our second challenge (i.e., the need to develop talent to improve in the manner PGE meets
customers’ needs). While the average age of PGE’s employees has stabilized, approximately
one-third are retirement eligible. PGE is keenly aware of gaps that exist when highly-skilled
and long-tenured employees retire.
What is PGE’s approach to the development challenge?
PGE supports employee development through educational assistance, mentoring, and
cross-training opportunities. We provide an extensive program of training classes to help
develop our employees in both subject matter expertise and managerial skills, and provide
access to outside training where it is cost-effective. In addition to these programs, PGE is

using the following workforce planning strategies:

®> Examples of select PGE positions include journeyman lineman, SCADA engineers, and IT professionals.
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o Strengthening our summer hire program that helps to develop entry-level
engineering, business, and other professional candidates.

o Creating positions that allow high potential employees to rotate through key
development roles throughout PGE.

o Focusing efforts on succession planning, including the identification of tailored
methods to recruit candidates with the particular skill sets to fill succession needs.

C. Diverse Workforce

Q. Please describe the third challenge — ensuring a diverse workforce.

A. PGE is committed to employing a workforce that is representative of the communities we

serve. A diverse workforce helps PGE recognize and respond more efficiently to the diverse
needs of our communities. Diversity and inclusion is one of PGE’s Core Principles,® and
PGE believes that successful support of diversity and inclusion can have multiple business
benefits, including higher levels of employee engagement, more effective customer
engagement and improved safety performance. We believe the safety benefit results when
all employees feel a greater sense of inclusion, which encourages them to take more
ownership for acting in a safe manner.

PGE’s service area grows more diverse each year, and while our workforce diversity
has improved, we continue to face challenges in attracting well-qualified and skilled
employees who match the demographics of our communities, particularly in senior-level
management and the trades. A key challenge in PGE’s efforts to attract a diverse workforce
is heightened competition. All industries in PGE’s service area, not just the utility industry,

are striving to improve the diversity of their own workforce at the same time as PGE.

® PGE’s Core Principles are: Safety & Health; Continuous Improvement; Ethical Business Practices; Diversity &
Inclusion; Community Investment; and Environmental Stewardship.
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Q. What is PGE’s approach to the diversity challenge?

A. PGE first works to create compelling compensation programs and a work culture that

attracts talent across the demographic spectrum. Beyond ensuring competitive
compensation design, attracting and retaining a diverse group of employees must be
supported by creating an inclusive work environment. Examples of our commitment to
diversity and inclusion in 2016 include:

e Hosted a CEO forum to discuss the economic case for increased focus on diversity
and inclusion in the workplace of Oregon businesses. Based on the success of this
forum, PGE plans to continue this forum in 2017 and beyond.’

e Sponsored and participated in Oregon Tradeswomen Inc.’s annual career fair to bring
awareness of trade occupations to women of all ages.

e Received a top score on the Human Rights Campaign’s Corporate Equality Index.

PGE also plans to create a diverse pool of interns through partnerships with community

organizations beginning in 2017. Internships are one entry point to PGE, and we are
focusing on improving the diversity of our entry-points to meet our commitment to develop
a workforce that is representative of the communities we serve.
D. Health Care

Please describe the fourth challenge — health care costs.

Health care benefits have traditionally been a key element of the total compensation
program PGE uses to attract well-qualified and skilled employees. As health care costs
continue to rise faster than wages, health care costs represent a more significant share of

employee total compensation. In response to this trend in health care costs, PGE has

"In 2015, PGE held its largest-ever Diversity Summit to discuss how diversity drives innovation and business
success.
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implemented creative health care benefit designs. Our changes to health care benefit
designs position PGE to attract employees in a cost-effective manner for customers.

What is PGE’s approach to the health care cost challenge?

Recent changes in the health care market have increased the focus on the role of
consumerism and behavioral design in health care. Consumerism and behavioral design
encourage choice in health care options and more readily allow individuals to make
decisions regarding quality and cost of health care in a manner similar to other goods. PGE
has embraced these trends by focusing on consumerism in health care insurance plans and
improving our wellness offerings. We discuss these changes in more detail in Section V of

our testimony.
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I11. Wages & Salaries

What are the major components of PGE’s total wage and salary revenue requirement?
Total wages and salaries are comprised of the number of full-time equivalent (FTE)
employees and the market-based pay structure.

Please describe how PGE determines the first component, the number of FTEs
required for the test year.

As part of the annual budgeting process, managers determine the number of labor hours in
each position type that are expected to be required to accomplish their departments’ work to
meet PGE’s goals and requirements for the coming year. PGE then converts the total labor
hours into FTEs by dividing total labor hours by the number of work hours during the year.
For example, an employee hired mid-year would be budgeted as one-half (or 0.5) FTE. For
historical periods, FTEs reflect the actual number of hours worked divided by the number of
work hours during that year.® See Table 2 and Table 3 for PGE’s actual total FTEs
(excluding overtime) for 2016 and FTEs forecast for 2018, separated by division and by

employee class. Additional detail can be found in PGE Exhibit 401.

Table 2
Full-Time Equivalents by Division

PGE FTEs 2016 2018

(straight time) Actuals Test Year* Delta
Administrative and General (A&G) 367.3 386.0 18.7
Information Technology 272.4 316.6 44.2
Customer Service/Accounts 448.2 454.1 5.9
Generation 535.7 567.3 31.6
Transmission & Distribution (T&D) 957.7 1,127.0 169.3
Total FTEs** 2,581.3 2,851.1 269.8

*2018 FTEs are net of PGE’s pre-filing adjustments.
**Numbers may not sum due to rounding.

& All hours over 2080 per position, per year are excluded.
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Table 3
Full-Time Equivalents by Class
PGE FTEs 2016 2018
(straight time) Actuals Test Year* Delta
Exempt 1,404.3 1,555.1 150.8
Hourly 427.1 486.9 59.8
Officer 11.9 12.0 0.1
Union 738.0 797.2 59.2
Total FTEs** 2,581.3 2,851.1 269.8

*2018 FTEs are net of PGE’s pre-filing adjustments.
**Numbers may not sum due to rounding.

Will PGE require additional employees in 2017 and 2018?
Yes. Overall, we will require a total of 269.8 additional FTEs in 2017 and 2018.

In what areas does PGE require these additional FTEs?

> O » O

Table 4 below provides a brief description of the work these employees will be required to

perform, with a reference to a more detailed explanation in PGE’s filing.

Table 4
Change in FTEs from 2016-2018
Change
Area in FTEs Explanation Reference
A&G 18.7 Security, training, staffing support Exhibit 600
IT 44.2 Information security, infrastructure, application support Exhibit 500
Cust Svc/Accts 5.9 Call Center support Exhibit 900
Generation 31.6 Cyber security, regulatory requirements, operations support  Exhibit 700
T&D 169.3 System reliability, increasing customer work Exhibit 800

Q. What are the primary drivers leading to PGE’s projected FTE requirements?

The largest drivers are increasing regulatory requirements, new security requirements,
increasing customer growth, and capital work that PGE expects to staff with employees.

Q. Are all costs related to these new employees included in PGE’s revenue requirement?
No. Similar to prior years, PGE’s FTEs and wages and salaries are provided in aggregate,
meaning that there are both expense and capital related FTEs and costs. As PGE’s revenue
requirement only includes capital work closed to plant on or before the end of 2017, any
capital labor forecast for 2018 would not be included. What is different in regard to the

2018 test year forecast is an increased proportion of the work on PGE’s capital projects is
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expected to be performed by employees, rather than external labor resources. This has
resulted in the ratio between capital and O&M for labor costs shifting from the
30/70 proportion that we normally see in our actuals and forecasted amounts to a
33.5/66.5 proportion for the 2018 test year forecast. In particular, the increase in labor costs
from 2016 to 2018 exhibits a capital to O&M ratio of approximately 49.1/50.9 for the 2018
test year forecast. Applied to the 269.8 additional FTEs, the 49.1/50.9 proportion effectively
assigns 132.5 FTEs to capital and 137.3 FTEs to O&M.

Please provide more detail regarding the capital work being performed.

Beginning in 2016, largely in response to risk assessments performed by PGE’s Strategic
Asset Management (SAM) department, PGE began capital work to proactively repair,
replace, and upgrade a number of T&D assets that were identified by SAM as posing the
greatest risk to PGE’s system safety and reliability. PGE Exhibit 800 provides further detail

on the projects identified and the rationale behind their selection.

Q. What is PGE’s strategy for hiring this many FTEs by 20187

Recognizing the challenges involved with hiring additional FTEs beyond PGE’s regular
turnover and seasonal hiring requirements, we began the hiring of these FTEs in late 2016
with the expectation of continued hiring throughout 2017 and 2018. Table 5 below shows
PGE’s hiring progression, beginning with 2016 actuals. Table 5 also shows posted
requisitions (i.e., employees we plan to hire soon), and a projection of the remaining

employees we expect to hire in 2017 and 2018.
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Table 5
Full-Time Equivalents (FTES)

() (+)

New hires Requisitions in (+) (+) =
PGE FTEs 2016 through Process through ~ Additional  Additional 2018
(straight time) Actuals Jan. 2017 Jan. 2017 2017 FTEs 2018 FTEs Test Year*

A&G 367.3 1 1 8.8 7.9 386.0
IT 272.4 - 3 26.3 14.9 316.6
Customer
Service/Accounts 448.2 1 ) 4.9 i 454.1
Generation 535.7 1 3 12.4 15.2 567.3
T&D 957.7 52 115 2.3 - 1,127.0
Total FTEs 2,581.3 55 122 54.7 38.0 2,851.1

*2018 FTEs are net of PGE’s pre-filing adjustments, and numbers may not sum due to rounding.

Q. You mentioned previously that wages and salaries were comprised of two components.

Please describe how PGE determines the second component, the market-based pay
structure.

PGE periodically compares its wages and salaries to the relevant markets. To do this, we
collect a wide variety of compensation studies from various organizations and experts.
These data are then used to benchmark the salary ranges of various positions against similar
PGE positions. PGE performs regression analyses using these data to determine the
mid-point for each position classification. In general, actual salaries for each position level
must fall within a specific range of PGE’s pay structure as determined by these mid-points
and the range around the mid-point. However, as described in Section Il, we sometimes find
it necessary for PGE to pay premium wages for hard-to-fill positions.

Recognizing that each company can be in a different position regarding workforce age
and experience, we compare salary range mid-points rather than salaries paid. This provides
a more accurate comparison of salary structures. Consistent with industry standards, a PGE
employee’s actual salary can vary from 80% to 120% of the mid-point. The actual salary

level within a range is dependent on a number of factors, including performance and
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experience. The consistent use of this practice ensures that our current and prospective
employees are fairly compensated while costs are controlled.

Have you performed any recent comparisons of your wage structure with the market?
Yes. In 2016, we compared our hourly non-union and salaried non-officer positions with
the market. Our study showed that PGE’s wage and salary structure was aligned with the
market, indicating that PGE’s wage and salary structure was well-designed and
market-based. The details of this study are provided in our work papers.

What is PGE’s 2018 test year forecast for wages and salaries?

Table 6 summarizes total wage and salary costs for 2016 and 2018 by division.

Table 6
Total Wages & Salaries ($000)

PGE Wages & Salaries 2016 2018

(straight time) Actuals Test Year*
Administrative and General $66,027 $76,900
Customer Accounts $24,665 $26,638
Customer Service $6,915 $8,103
Generation $49,784 $55,142
Transmission & Distribution $85,198 $106,043
Total Wages & Salaries** $232,588 $272,827

*2018 amounts are net of PGE’s pre-filing adjustments.
**Numbers may not sum due to rounding.

Based on industry and overall labor market data, PGE used a rate of 3.50% to escalate
its non-bargaining wages and salaries for 2017 and 2018. Wage and salary increases for
PGE’s non-bargaining employees are budgeted to take effect after the first quarter of each
year. Similarly, for union wages and salaries, PGE applied a rate of 2.54%. Wage and
salary increases for PGE’s bargaining employees are budgeted to take effect after February
of each year.

Please identify the bargaining unit contracts in effect with the IBEW Local No. 125

(the Union).
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There are two collective bargaining agreements (CBAS), one for each bargaining unit. The
largest bargaining unit (i.e., the majority of PGE’s union employees) covers all union
employees at work sites other than Coyote, Port Westward and Carty. A second bargaining
unit exists for employees at Coyote, Port Westward and Carty. The costs for both CBAs are
reflected in PGE’s forecast of wages and salaries for the 2018 test year.

Please briefly describe how total compensation, including wages, is determined for
union employees.

Total compensation, including wages, is the result of arm’s length,’ collective bargaining
between PGE and the Union. Under collective bargaining, wages, other parts of total
compensation and other conditions are negotiated as a whole (i.e., changes to wages and
other parts of compensation are considered alongside other contract provisions like work
rules and schedules). Therefore, the bargaining agreements in their entirety reflect the
negotiated outcomes that both parties support.

Did PGE recently renegotiate any bargaining unit contracts with the IBEW Local No.
125 (the Union)?

Yes. In 2016, PGE completed negotiations with the Union to establish the terms of the CBA
for union employees at all sites other than Coyote, Port Westward and Carty. The terms of
the CBA are in effect from February 2016 to February 2020.%°

Has PGE made any adjustments to its FTEs and wages and salaries for 2018?

Yes. To account for vacancies and/or unfilled positions, PGE has included an O&M
reduction to its base budget wages and salaries request of $10 million. The adjustment for

vacancies and/or unfilled positions translates into a 106.3 overall FTE reduction.

° In an arm’s length negotiation, each party to the agreement is acting independently, and in their own self-interest.
19 The current bargaining agreement for employees located at Coyote Springs, Port Westward 1 and 2, and Carty is
set to expire on August 1, 2017. We anticipate beginning negotiations in June of this year.
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IV. Incentives
What is incentive pay?
Incentive pay is part of a competitive total compensation package where high performing
employees are rewarded with a larger total annual compensation package based on
pre-established performance goals and some additional rewards for extraordinary
achievement. Most incentive pay places a portion of employee pay at risk, making it
dependent on the employee’s performance and quality of output, along with PGE’s overall
performance. While incentive pay shares characteristics in common with bonuses, most of
PGE’s incentive pay is different from a bonus because of the “at risk” component.
What is PGE’s strategy for incentive compensation?
As with wages and salaries, PGE’s strategy is to provide incentive pay that attracts, retains,
and motivates employees. The incentive goals for all participants stem from PGE’s
corporate scorecard goals, which support our strategic direction and our commitment to core
principles, such as customer satisfaction and continuous improvement.
How does PGE determine the structure and target percentages for incentives?
PGE monitors the employment market and acquires information regarding incentive
compensation program design practices. Then, consistent with our total compensation
program design, PGE’s incentive targets are set at the 50" percentile, or middle of the
market. Even though it is a small percentage of PGE’s total compensation, incentive pay is
very important; it assists PGE in attracting and retaining well-qualified and skilled
employees and encourages high level employee performance and productivity. High
performing employees benefit the company and customers when they are working

efficiently and effectively and are engaged in their work. PGE’s incentive programs also
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align employee scorecard goals with shared customer and company goals of striving to keep
costs low, improve customer satisfaction, and maintain PGE’s financial stability.

What percentage of PGE’s total compensation are incentives?

Incentive pay approximates 7.6% of PGE’s 2018 total compensation costs. However,
because PGE has made a pre-filing adjustment to our incentives request for this filing, the
amount of incentive pay in our request represents approximately 3.3% of PGE’s 2018 total
compensation. Our pre-filing adjustment removes 100% of the Officer Long-term Incentive
Program costs and 50% of the cost of all other incentives plans. Table 7 below summarizes
PGE’s actual incentive costs for 2016 and request for 2018. Further discussion about the

four categories of incentive plans listed below is in subsections A through D below.

Table 7
Total Incentives ($000)
2016 2018
Incentives Plans Actuals Test Year
Performance Incentive Compensation $8,189 $7,219
Annual Cash Incentive $5,449 $3,470
Stock (long-term incentive plan) $6,427 $1,564
Notables and Miscellaneous $1,502 $331
Total Incentives* $21,567 $12,583

* Numbers may not sum due to rounding.

Why did PGE make these adjustments?

We made these adjustments to help mitigate the overall size of the rate increase. PGE has
worked diligently to design incentive plans that provide reasonable incentive to attract and
retain qualified individuals, to achieve corporate goals and to benefit customers. This helps
minimize turnover, increase efficiency, and produces positive financial results — all goals
that directly and positively impact PGE’s costs to customers. Although we have made these
incentive reductions in this filing, we still believe that all of our incentive costs are prudent

and appropriate.
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Are PGE’s incentive adjustments consistent with adjustments made by PGE in prior
general rate cases?
Yes. Our adjustments are consistent with the adjustments made by PGE in its 2016 general
rate case (i.e., Docket No. UE 294).

A Performance Incentive Compensation
What is the Performance Incentive Compensation (PIC) Plan?
The PIC Plan is PGE’s broad-based incentive program for most non-bargaining employees.
The PIC plan rewards eligible employees with cash payments for performance tied to results
that support PGE’s corporate goals and lead to greater value for customers, and
stakeholders.
Please explain how the PIC plan creates benefits for customers.
PGE’s PIC plan creates customer benefit by basing the incentive pool on two goals that
provide value to customers:

e Individual or Team Scorecard Goals: These scorecard goals are designed to stretch
performance and promote individual growth and development, while achieving
corporate operational goals (e.g., efficiency, meeting or improving operational
standards, etc.). Strong individual performance is critical in achieving strong
company performance, which in turn, leads to greater value for PGE’s customers.

e Financial Performance: Financial strength can reduce customer rates through lower
borrowing costs and, thus, a lower cost of capital.

Actual award amounts are based on employees’ incentive targets and their performance

relative to these goals.
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B. Annual Cash Incentive

What is the Annual Cash Incentive (ACI) Plan?

PGE’s ACI Plan is an incentive plan for executives and key non-bargaining employees

whose contributions have a strategic and measurable impact on the success of PGE’s goals.
Q. Please describe the ACI plan’s operational goals and how they align employee

performance measures with customer interests.

A. PGE aligned its ACI plan with customer interests by basing the incentive payouts on PGE’s

success in achieving four goals described below that deliver value to customers:

e Customer Satisfaction: This goal measures the overall satisfaction of PGE's retail
customer groups using results from 1) the average quarterly percent rating of the
Market Strategies International (MSI) study for residential customers, 2) the average
semi-annual percent rating of the MSI study for business customers, and 3) the annual
results from the TQS Research, Inc. National Utility Benchmark of Service to Large
Key Customers. The results of the three measures are weighted based on revenue
from each retail customer group, respectively. High customer satisfaction rates are a
key indicator that PGE is providing customers high quality service at a reasonable
price.

e Electric Service Power Quality and Reliability: This goal uses annual results of the
company’s 1) System Average Interruption Duration Index (SAIDI), the average
outage duration for each customer served, 2) System Average Interruption Frequency
Index (SAIFI), the average number of interruptions that a customer would experience,
and 3) Momentary Average Interruption Frequency Index (MAIFI), the average

number of momentary interruptions that a customer would experience. Both SAIFI
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and MAIFI are weighted at 15% of this goal, while SAIDI is weighted at 70% of this
goal. Our customers depend on PGE to deliver and maintain a high level of system
reliability.

e Generation Availability: This goal measures the amount of time that our generating
plants are available to produce energy. Plant availability positively influences power
costs by ensuring that the lowest cost resources are available for dispatch.™

¢ Financial Performance: This goal measures actual earnings per share (EPS) relative to
an EPS target established by our Board of Directors. PGE’s financial strength will
reduce customer prices through lower borrowing costs and, thus, a lower overall cost
of capital. Financial strength also supports PGE’s access to capital to support
necessary investments that benefit customers.

C. Other Plans

Please describe PGE’s long-term stock incentive program.

PGE initiated its stock incentive plan in 2006 and it reflects current market practice; many
publicly traded companies (including most utilities) provide long-term incentives to promote
performance and retention of directors, officers, and key employees. These awards are
earned and paid out in three-year cycles. The Commission approved this stock issuance in
Docket No. UF 4226 and summarized the goals of the plan:

“The Plan is part of the Company’s overall compensation package and
is intended to provide incentives to attract, retain, and motivate officers,
directors, and key employees of the Company.”*?

PGE’s 2018 forecast for its long-term stock incentive program is $8.3 million, but our

request is approximately $1.6 million for the 2018 total long-term incentive expense. Our

1 pGE Exhibit 700 provides detail on plant availability statistics.
12 0PUC Order No. 06-356, p.1.
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request reflects the removal of the Officer Long-term Incentive Program costs and a 50%
reduction for other stock incentives as we have done in past rate cases.

Does PGE have other programs that reward employees’ exceptional performance?
Yes. Notable Achievement Awards (Notables) and other miscellaneous awards are given to
employees on a case-by-case basis for exceptional performance. Notables are distributed to
recognize employees’ outstanding work on a specific project or task. PGE’s 2018 forecast
for Notables is approximately $0.7 million, but our request is approximately $0.3 million,
reflecting a 50% reduction.

At times, and in specific situations, we have also employed other types of incentives,
such as signing bonuses and retention payments, to obtain difficult-to-locate talent, in
periods of critical skill competition, to motivate the completion of important tasks, or to
hold employees in cases of future layoffs (e.g., Trojan decommissioning). However, these
types of incentives are not included in the 2018 test year.

Has PGE included any incentive costs for employees at the Boardman Plant?

No. As discussed in Docket No. UE 294, beginning in 2016, PGE removed all
Boardman-related incentive costs from base rates. Beginning in 2016, employees working
at the Boardman Plant are eligible only for the Boardman Retention/Reliability Plan,

recovered separately through Schedule 145.
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V. Benefits

Q. What is PGE’s benefit compensation strategy?

A. PGE strives to maintain a benefits package that meets our employees’ needs and balances

the features and costs both among employee groups and against what other employers in our
market provide to their employees. As with the other two compensation components
(wages/salaries and incentives), PGE compares our benefits programs to the relevant market
attributes. PGE also uses market information to create innovative program designs to
provide greater employee choice and improve our ability to control costs. As a result, we
believe that our total compensation package as filed is sufficient to attract and retain
well-qualified and skilled employees and is reasonable for customers.

Please describe the components of PGE’s total benefits.

There are four major components: 1) health and wellness, 2) disability and life insurance,
3) post-retirement, and 4) miscellaneous benefits. These components are also typical parts
of our competitors’ offerings. As shown in Table 8 below, we project 2018 employee
benefit costs of approximately $97.8 million. PGE’s total benefit costs are expected to
increase 8.4% from 2016 to 2018 on an average annual basis. The drivers of this increase,

and PGE’s efforts to benchmark its benefit costs, are discussed in more detail below.

Table 8
Total Benefits ($000)
2016 2018
Benefits Compensation Component Actuals Test Year
Health and Wellness $41,006 $51,457
Disability and Life Insurance $3,226 $4,216
Post-Retirement $36,795 $39,769
Miscellaneous Benefits $932 $1,387
Benefits Administration $1,252 $1,004
Total Benefits* $83,210 $97,832

*Numbers may not sum due to rounding.

Q. Does PGE use a benefits benchmark to measure and compare overall benefit costs?
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A. Yes. PGE participates in the Willis Towers Watson Energy Services BENVAL Study, a

biennial comparison of benefit values (all open health and dental, post retirement, disability,
and life insurance plans) among peer utilities with similar revenues. BENVAL provides a
complete competitive analysis of the value of a benefit program, including a comparison of a
company’s benefits plans against those of peer companies. Peer companies are those
companies in similar industries and similar revenue sizes. The tools a company can use to
affect medical costs are extremely diverse; BENVAL gathers all the relevant information
related to a company’s health care and other benefits plan offerings in order to accurately
benchmark them against other peer groups. BENVAL is a leading benefits benchmark used

by utilities and other large industries to evaluate the cost of their benefits plans.

Q. Where does BENVAL place PGE in its medical and other benefit costs?

According to the 2015 BENVAL survey, PGE’s employer-paid non-bargaining medical
costs along with PGE’s entire benefit program are effectively at the market average. This
means that PGE’s medical and other benefit costs are in line with similar sized companies
within the industry. These survey results from the study are provided as confidential PGE
Exhibit 402C. Since the BENVAL survey is a biennial survey, PGE will participate in this
survey again in 2017. Based on past experience, we anticipate receiving survey results by
the end of the second quarter in 2017.

Please describe PGE’s peer group in the BENVAL study?

In general terms, PGE’s peer group includes 13 regulated utilities with annual revenue
ranging from $1 billion to $3 billion. The peer utilities derive the majority of their revenue
from the electric business. The peer group includes utilities across the U.S., with a balanced

representation across the western and eastern U.S.
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Q. Please explain why Health and Wellness costs are forecasted to increase approximately

$10.5 million from 2016 to 2018.

The increase is primarily attributable to increases in medical and dental rates from benefit
providers. In addition, increases in PGE’s non-bargaining FTE account for approximately
$2.6 million of the increase.

While PGE works hard to keep its medical and dental costs down, these costs are also
driven by national trends and are not something that PGE can fully control. At a national
and regional level, medical and dental costs continue to outpace inflation. According to a
June 2016 PricewaterhouseCoopers report,® the projected growth rate for medical costs is
forecasted to be approximately 6.5%, nationally. This compares to PGE’s forecasted
average annual increase of approximately 7% from 2016 actuals to the 2018 forecast.

PGE’s benefits consultant, Mercer, provides PGE’s forecasted rate increases for the
2018 forecast. Mercer uses national and regional trending data paired with PGE’s employee
demographics and usage trends in order to calculate a customized forecasted rate increase.

Health care plan offerings and cost sharing for the main bargaining unit are a negotiated
benefit and managed by a Taft-Hartley Trust.* We forecast that bargaining employee
medical and dental plan premium costs will increase approximately 7.0% in 2017 and 7.0%
in 2018. Our forecast is based on a semi-annual survey of local insurance companies’
annual claims cost trends performed by Mercer and actual employee experience in 2014 and

2015.

Q. What strategy is PGE employing to help slow the increase of its health care costs?

3 See PGE’s non-confidential work papers. Also available at http://www.pwc.com/us/en/health-industries/health-
research-institute/behind-the-numbers.html

! Health care plan offerings and cost sharing for union employees at Coyote, Port Westward and Carty are the same
as those offered to non-bargaining employees.
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The largest tool PGE currently has at its disposal to help lower future health care costs for
both the company and employees is to transition from traditional medical plans to Health
Savings Account-qualified (i.e., HSA-qualified) medical plans. In 2016, PGE began a
three-year transition to an HSA-qualified medical plan design.”® In 2018, PGE will offer
only HSA-qualified plans to non-bargaining employees. To help make the transition easier
for employees, PGE has shifted some of the funds used for paying employee premiums in
traditional plans over to funding a beginning balance in employees’ HSAs.

Please briefly describe the differences between traditional medical plans
and HSA-qualified medical plans.

Relative to traditional medical plans, HSA-qualified medical plans are designed with higher
deductibles and higher maximum out-of-pocket limits. The HSA-qualified medical plan
designs encourage wise use of health care services, because employees are responsible for
100% of service costs up to the medical plan’s deductible. The HSA-qualified medical
plans also place a greater focus on overall wellness.

Why does PGE include wellness programs as one of its total benefits components?

PGE offers wellness programs to provide early detection of risk factors, intervention and
management of health issues. These programs promote healthier lifestyles, which contribute
to lower medical premiums, increased morale, attendance, and productivity. Some of the
services provided through these health programs include biometric testing, health risk
appraisals, professional health coaching, obesity management, wellness reimbursements and
disease prevention. Also included are occupational health services, which provide flu shots,

health screening, and case management.

> HSA-qualified plans are sometimes called high deductible plans.
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Q. Has PGE’s transition to HSA-qualified medical plans led to an increase in PGE’s

employer paid medical costs?
No. PGE has factored into its medical budget a projected shift of employees to the
HSA-qualified plans due to this strategy. While this has had a net neutral effect on current
medical costs, we expect the acceleration of this shift to the HSA-qualified plans to result in
future medical cost savings (i.e., 2018 test year and beyond) for PGE and customers
compared to the status quo.
Previously you discussed the negotiation of the collective bargaining agreement for
union employees at all sites other than Coyote, Port Westward and Carty. Were there
any material changes to benefits in the terms of the CBA?
Yes. The Union agreed to include an HSA-qualified medical plan in the benefits offered to
union employees. Benefit plans are an important component of the overall labor contract
between the union and PGE. While union employees will also have the choice of a
traditional medical plan, rising health care costs were a concern during the negotiations and
it was generally agreed that offering an HSA-qualified plan would be beneficial to
bargaining employees and PGE.
Please explain how PGE forecast its Disability and Life Insurance benefit for 2018.
PGE’s disability and life insurance benefits are comprised of union short-term disability
insurance, long-term disability insurance, and retiree group life insurance for all employees.
PGE forecasts short-term disability (STD) insurance costs of approximately
$0.7 million in 2018. This represents a $0.1 million increase from 2016 and is the result of

union wage increases for 2016 and 2017 coupled with incremental union FTEs.
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PGE forecasts long-term disability medical costs for union and non-union employees to
be approximately $2.1 million in 2018. PGE uses a forecast by Willis Towers Watson, a
third party actuary, to estimate these expenses. Actual long-term disability costs fluctuate
from year-to-year, sometimes significantly. The actuarial forecasts are driven by factors
such as the discount rate, health care trend assumptions, number of participants, and
demographics of the participant population. The expense in a given year is calculated as the
difference between beginning and ending liabilities, plus the benefits actually paid by PGE
in that year. PGE pays 85% of the health care premium for non-union employees and 90%

for union employees on long-term disability.
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PGE forecasts retiree group life insurance costs to be approximately $1.4 million
in 2018. For union and non-union retirees, PGE pays for a basic level of coverage for life

insurance. Active union and non-union members otherwise pay for their own life insurance.

What is included in PGE’s Post-Retirement benefits costs?

PGE classifies its (401k) plan and the PGE Pension Plan as post-retirement benefits. For

purposes of this testimony, we also present the Health Reimbursement Account (HRA) as a

post-retirement benefit.*

What is PGE’s 401(k) forecast for 2018?

PGE’s 401(k) costs are based on employee contributions and PGE’s match up to plan
maximums and include an employer contribution for union employees and non-union
employees hired after February 1, 2009. These costs change with base wage and salary

levels and employee participation. From 2016 to 2018, costs associated with the 401(k) are

expected to increase from $18.6 million to $22.8 million.

18 To comply with ERISA accounting guidelines, PGE classifies the HRA as a health and wellness benefit, even
though employees do not receive the benefit until after retiring from PGE.
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What is PGE’s HRA forecast for 2018?

PGE’s HRA provides a post-retirement benefit to cover a portion of health care expenses
and premiums for employees who retire from PGE. For non-bargaining employees, only
those who retire from PGE will receive any HRA benefit. For these employees, PGE places
funds into a notional account for retiree HRA benefits. Additional union HRA costs relate
to the accumulation of notional hours for current employees and retirees receiving current
HRA benefits. Total HRA costs for 2018 are expected to be approximately $4.2 million.
What is PGE’s pension cost forecast for 20187

PGE’s 2018 pension cost is forecast to be $18.2 million (or approximately $12.7 million
after capitalization). PGE’s pension cost forecast includes the changes expected to be
required by the proposed Financial Accounting Standards Board (FASB) Accounting
Standards Update (ASU) titled, Compensation — Retirement Benefits [Topic 715]:
Improving the Presentation of Net Periodic Pension Cost and Net Periodic Postretirement
Benefit Cost. FASB will likely issue the ASU in the first quarter of 2017, and as currently
proposed the ASU would take effect January 1, 2018. PGE continues to work with its
external auditor to prepare for the implementation of the FASB ASU.

The amendments in the ASU will allow only the service cost component of pension
costs to be eligible for capitalization. The impact of the ASU is an approximate $0.8 million
increase to expense (i.e., pension expense would have been approximately $11.9 million
after capitalization prior to the FASB update).

Will the Federal Energy Regulatory Commission (FERC) also adopt the same

accounting treatment?
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At this time, it is unclear if FERC will adopt the provisions of the FASB ASU. As
demonstrated in FERC’s comments filed on April 22, 2016, FERC staff recommended that
FASB not adopt the ASU as it related to rate-regulated entities under FERC’s jurisdiction.
PGE Exhibit 403 provides a copy of FERC’s comments.

Would the potential difference between FERC and GAAP reporting increase the
complexity of reporting pension costs?

Yes. In the event FERC does not adopt the new standard and denies any requests for an
accounting change, PGE expects that dual record-keeping between FERC and GAAP
reporting as it relates to pension expense would be complex and costly. We anticipate that
software vendors would ultimately need to design a system solution to aid regulated utilities
in this record keeping if it was required.

Does PGE have an alternative request regarding pension cost recovery?

Yes. PGE proposes that the Commission approve the following accounting treatment
language:

“PGE will record as a regulatory asset the non-service cost components of pension costs
related to capital projects that otherwise would be charged to expense in periods beginning
January 1, 2018 upon adoption of proposed Financial Accounting Standards Board (FASB)
Accounting Standards Update (ASU) titled, Compensation — Retirement Benefits [Topic
715]: Improving the Presentation of Net Periodic Pension Cost and Net Periodic
Postretirement Benefit Cost. The regulatory asset will be included in rate base and amortized
on a schedule comparable with PGE’s average depreciation rates for utility plant.”

This will allow PGE to: 1) continue to capitalize on the balance sheet a portion of its pension
costs on a basis consistent with policies in place prior to the new FASB ASU, and 2) apply
regulatory accounting treatment to ensure that GAAP financial statements reflect PGE’s
rate-making treatment. This treatment as a regulatory asset would most likely require PGE
to file for, and receive, FERC approval for this change in accounting treatment.

How is pension expense calculated?
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Pension expense, more formally known as “FAS 87 net periodic benefit cost,” *' represents
the cost of maintaining an employer’s plan, and is reported on the company’s income
statement. Pension expense consists of the following components: service cost, interest cost,
expected return on assets, amortization of prior service cost, and amortization of net gains or
losses. As part of its pension expense determination, PGE must identify an expected
long-term rate of return and a discount rate.

What assumption does PGE use for its expected long-term rate of return?

Based on the pension plan’s asset allocation, the pension investment portfolio is expected to
yield a long-term rate of return of 7.0%. This estimate is developed based on a distribution
of long-term expected return information provided by Mercer Investment Management
Company.

What assumption does PGE use for its discount rate?

PGE uses a discount rate of 4.18%, which is an average of the interest rates of a group of
long-term high quality AA-rated bonds. The discount rate is provided by Willis Towers
Watson, and the methodology is determined in accordance with Generally Accepted
Accounting Principles (GAAP).

Will the discount rate change if the current interest rate environment changes?

Yes. Figure 1 shows the change in discount rates since December 2015. While discount
rates have declined year-over-year, discount rates have increased significantly since
mid-2016, consistent with an increase in the underlying interest rates that impact the

discount rate. While interest rates are presently expected to climb over the course of 2017,

" PGE records its pension expense based on Accounting Standards Codification (ASC) 715, “Compensation —
Retirement Benefits,” which prior to July 1, 2009, was known as Statement of Financial Accounting Standards
No. 87 or “FAS 87.”
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this expectation is subject to a large amount of uncertainty as the economic and political
environment (i.e., key determinants of interest rates) continues to develop in 2017.

Figure 1: Discount Rates (December 2015 — December 2016)

4.45% ‘\
4.25%
My
4.05% \ /
3.85% T\
\ )4
3.65% \ /
3.45%
3.25%
N (e} (e} (Vo] (e} (Vo] (o] (V] (o] (V] (o] (Vo] (o]
S 9 9SG 7 F ST
258 853553225832 ¢

Q. Does PGE have a proposal for managing the uncertainty in the discount rate
assumption during this rate case?

A. Yes. PGE will continue to monitor discount rates during the course of this proceeding, and
we propose submitting a final discount rate assumption for the 2018 test year pension cost
no later than September, 2017. This proposal allows PGE, and parties, to monitor the
interest rate environment throughout the rate case and establish a discount rate assumption
that benefits from a greater understanding of more current market conditions.

Q. Is PGE’s request regarding pension cost recovery consistent with Commission Order
No. 15-226?

A. Yes. Commission Order No. 15-226 affirmed the Commission’s policy of allowing utilities
to recover pension costs through FAS 87 expense.

Q. Why are post-retirement benefits important?
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A. Post-retirement benefits support employee recruitment and are an important retention
device. Retirement-eligible employees are generally highly productive, very knowledgeable
about PGE’s work and our industry, and will work until full or close to full pension
coverage. As a large percentage of PGE’s workforce is eligible for retirement, these
benefits are an important tool in encouraging retention and knowledge transfers between
retiring and new employees.

Please explain PGE’s forecast cost for miscellaneous employee benefits.

Miscellaneous benefits are additional, low-cost tools that PGE uses to attract and retain
well-qualified, skilled employees. We expect to spend approximately $1.4 million in 2018.
Although small in dollars, these tools help balance employer provided benefits with the
changing realities of our demographics and position in the marketplace for employees.
Examples of PGE’s miscellaneous benefits include educational assistance, service awards,
and a public mass transit benefit.

e Education Assistance: $0.5 million — This program reimburses employees for
education that enhances learning and development. It can be applied to classes
that lead to a certification or undergraduate/graduate degree as well as classes that
enhance technical knowledge. This program increases PGE’s number of qualified
employees available to fill open positions. Sponsoring career development is also
a prime recruiting tool and source of employee motivation and satisfaction, which
also aids retention. This program is also useful to PGE’s efforts to strengthen the

technical skillset and versatility of its employees.
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e Service Awards: $0.2 million — As a retention and morale strategy, PGE honors
employees for their years of service at five-year anniversary intervals, consistent
with industry practice.

e Public Mass Transit Benefit: $0.6 million — The City of Portland continues to
encourage alternatives to personal vehicle transit, and as a recruitment and
retention strategy, PGE will begin to offer a public mass transit benefit. This
benefit is designed to ease transit barriers for individuals, particularly those who
see the cost (or limited availability) of parking as an obstacle to working in
downtown Portland. Incenting travel via public mass transit into Portland also
improves our ability to build a diverse workforce, because it makes downtown
Portland a more accessible destination.

Q. What is PGE’s 2018 cost for benefits administration?

A. PGE forecasts 2018 benefits administration costs to be approximately $1.0 million.
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VI. Summary and Qualifications

Q. Please summarize your testimony.

A. PGE must provide a total compensation package sufficient to attract and retain the well-

qualified and skilled employees PGE needs to operate its business effectively and
efficiently, and to encourage performance beneficial to PGE and our customers. To do this,
PGE designs its total compensation program with reference to the labor markets in which we
compete. This approach provides a total compensation structure, comprised of wages and
salaries, incentives, and benefits, that as proposed will be competitive and cost effective.

Ms. Mersereau, please summarize your qualifications.

| received a Bachelor of Arts degree in Business Administration: Human Resources and
Management with a minor in Economics from Washington State University. | also hold a
Senior Professional in Human Resources (SPHR) designation. My professional Human
Resources career spans nearly thirty years and includes various roles at PGE for the last
seven years, as well as positions with Hilton Hotels Corporation, Marsh USA Inc., and
Waldron Consulting.

Mr. Jaramillo, please summarize your qualifications.

I received a Bachelor of Arts degree in economics from Northwest Nazarene University and
a Masters of Business Administration at the University of California, Los Angeles. | am
also a certified public accountant. Prior to joining PGE, | worked at Deloitte & Touche,
where | served various public utilities as an external auditor and worked in mergers and
acquisitions consulting. 1 joined PGE in 2011, becoming the Director of Compensation and
Benefits in 2013. 1 held this position until January 23, 2017. My current position is

Controller and Assistant Treasurer.
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1 Q. Does this conclude your testimony?

2 A. Yes.
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List of Exhibits

PGE Exhibit Description

401 2016-2018 FTE additions

402C 2015 BENVAL Ranking — Entire Benefit Program

403 FERC Comments on Proposed Accounting Standards Update
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A&G - INFORMATION TECHNOLOGY®otal 234.81 234.78 272.41 309.30 324.21 51.8 9.1%

ADMINISTRATIVE AND GENERAL Total 348.09 370.49 367.29 405.19 412.13 44.8 5.9%

CUSTOMER ACCOUNTS Total 390.23 379.56 382.66 434.09 430.88 48.2 6.1%

CUSTOMER SERVICE Total 87.71 87.78 85.67 91.38 95.18 9.5 5.4%

GENERATING - BEAVER Total 46.89 50.17 48.91 52.51 52.51 3.6 3.6%

GENERATING - BIGLOW Total 7.16 7.44 8.07 9.00 9.00 0.9 5.6%

GENERATING - BOARDMAN Total 93.33 98.93 88.34 90.60 90.60 23 1.3%

GENERATING - CARTY Total - 8.62 21.01 22.67 22.67 1.7 3.9%

GENERATING - COYOTE Total 16.22 17.06 16.98 17.88 17.88 0.9 2.6%

GENERATING - OTHER Total 294.40 302.26 309.75 335.25 345.21 35.5 5.6%

GENERATING - PORT WESTWARD Total 24.16 25.27 25.82 27.41 29.41 3.6 6.7%

GENERATING - TROJAN Total 11.80 12.11 11.85 12.15 14.85 3.0 11.9%

GENERATING - TUCANNON Total 2.06 4.43 4.99 5.00 5.00 0.0 0.1%

TRANSMISSION & DISTRIBUTION Total 926.51 922.53 957.69 1,124.97 1,165.82 208.1 10.3%

Grand Total 2,483.38 2,521.43 2,601.43 2,937.39 3,015.35 413.9 7.7%

Adjusted Totalsby Division
IT 234.8 234.8 272.4 309.3 324.2 51.8 9.1%
Unfilled Position Adjustment (7.6) (7.6) (7.6)

Adjusted IT Totals 234.8 234.8 272.4 301.7 316.6 44.2 7.8%
A&G 348.1 370.5 367.3 405.2 412.1 44.8 5.9%
Unfilled Position Adjustment (27.1) (26.1) (26.1)

Adjusted A&G Totals 348.1 370.5 367.3 378.1 386.0 18.7 2.5%

Adjusted A&G/IT Totals 582.9 605.3 639.7 679.8 702.7 63.0 4.8%
Customer Accounts 390.2 379.6 382.7 434.1 430.9 48.2 6.1%
Unfilled Position Adjustment (19.9) (19.5) (19.5)

CET Program Development FTEs Subject to Deferral (15.4) (29.1) (29.1)

Adjusted Customer Accounts Totals 390.2 379.6 382.7 398.8 382.3 (0.4) -0.1%
Customer Service 87.7 87.8 85.7 91.4 95.2 9.5 5.4%
CET Program Development FTEs Subject to Deferral - (3.3) (3.3) #DIv/o!
Incremental FTEs offset by Other Revenue (18.9) (19.7) (20.1) (20.0) (20.0) 0.1 -0.3%

Adjusted Customer Service Totals 68.8 68.0 65.6 714 719 6.3 4.7%

Adjusted Customer Accounting/Service Total 459.0 447.6 448.2 470.2 454.1 59 0.7%
Generation 496.0 526.3 535.7 572.5 587.1 51.4 4.7%
Unfilled Position Adjustment (20.4) (19.8) (19.8)

Adjusted Generation Total 496.0 526.3 535.7 552.1 567.3 31.6 2.9%
T&D 926.5 922.5 957.7 1,125.0 1,165.8 208.1 10.3%
Unfilled Position Adjustment (34.1) (33.3) (33.3)

CET Program Development FTEs Subject to Deferral (3.1) (5.6) (5.6)

Adjusted T&D Totals 926.5 922.5 957.7 1,087.7 1,127.0 169.3 8.5%
Unadjusted Total 2,483.4 2,521.4 2,601.4 2,937.4 3,015.4 413.9 7.7%
Unfilled Position Adjustment - - - (109.1) (106.3) (106.3)

Incremental FTEs not in prices (18.9) (19.7) (20.1) (20.0) (20.0) 0.1
CET Program Development FTEs Subject to Deferral - - - (18.5) (37.9) (37.9)
Adjusted Grand Total 2,464.4 2,501.7 2,581.3 2,789.8 2,851.1 269.8 5.1%

Match - - - - - -
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2016-200
Comment Letter No. 7

FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D.C. 20426

April 22, 2016

Technical Director

Financial Accounting Standards Board
401 Merritt 7, P.O. Box 5116

Norwalk, CT 06856-5116

Re: File Reference No. 2016-200

The Federal Energy Regulatory Commission (Commission) staff respectfully submits
comments on the proposed Accounting Standards Update, Compensation — Retirement
Benefits (Topic 715). Improving the Presentation of Net Periodic Pension Cost and Net
Periodic Postretirement Benefit Cost, issued by the Financial Accounting Standards
Board (FASB) on January 26, 2016. The Commission is an independent energy regulator
in the United States, charged with regulating the transmission of electricity, natural
gas, and oil in interstate commerce, wholesale sales of electricity and natural gas in
interstate commerce, and the reliability of the electric transmission system, among other
responsibilities.1 The Commission has a fundamental responsibility to ensure that rates,
terms, and conditions of providing utility service are just and reasonable and not
unduly discriminatory or preferential. Moreover, the Commission requires many of its
regulated entities to maintain their accounts in accordance with the Commission’s
prescribed accounting rules for regulatory reporting.

The basic methodology the Commission uses to establish just and reasonable
rates is cost-of-service ratemaking. Under cost-of-service ratemaking, rates are designed
based on a utility’s cost of providing service, including an opportunity for the utility to
earn a reasonable return on its investment. Entities that are subject to cost-of-service
ratemaking under the Commission’s jurisdiction follow accounting guidance
pursuant to FASB Accounting Standards Codification (ASC) Topic 980, Regulated
Operations, for GAAP accounting purposes, based on the criteria specified in ASC
Subtopic 980-10.

'For additional information, see http://www.ferc.gov/about/about.asp.
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Commission staff appreciates the FASB’s efforts in proposing a revised standard
to improve the presentation of net periodic pension cost and net periodic postretirement
benefit cost (together as net benefit cost) in the financial statements. The proposed
Accounting Standards Update seeks to revise ASC Subtopic 980-715, Regulated
Operations — Compensation — Retirement Benefits, to require separation of the service
cost component from the other components of net benefit cost on the income statement.
The FASB believes that this approach will improve the presentation on the financial
statements because it will separate operating expense (service cost) from nonoperating
expense (all other components) of net benefit cost. Following this reasoning, the
proposal also allows only the service cost component to be capitalized in connection with
the construction or production of an asset.

Under the Commission’s accounting regulations, all components of net benefit
cost are considered operating in nature and recorded in the same account within the
Commission’s prescribed system of accounts.” Similarly, when net benefit cost is
allowed in cost-of-service ratemaking for a particular entity, all of the components which
make up net benefit cost are typically used. All components of net benefit cost can be
capitalized if they meet the capitalization criteria under the Commission’s accounting
regulations and will be recovered in rates over the life of the related asset. Allowing only
the service cost component eligible for capitalization will increase differences between
the calculated amounts for Allowance for Funds Used During Construction according to
the Commission’s regulatory requirements and FASB’s GAAP requirements. There will
also be increased differences in associated deferred income tax balances. Therefore, we
recommend that the FASB not adopt this proposal as it relates to rate-regulated entities
under the Commission’s jurisdiction. If this proposal is adopted, it may result in
misrepresentation of the economic reality of rate-regulated entities and prove to be less
useful to users of the financial statements.

2 See, 18 C.F.R. Part 101, Uniform System of Accounts Prescribed for Public
Utilities and Licensees Subject to the Provisions of the Federal Power Act (2015);
18 C.F.R. Part 201, Uniform System of Accounts Prescribed for Natural Gas Companies
Subject to the Provisions of the Natural Gas Act (2015); and 18 C.F.R. Part 352, Uniform
System of Accounts Prescribed for Oil Pipeline Companies Subject to the Provisions of
the Interstate Commerce Act (2015). See also, e.g., Southwestern Public Service
Company, 65 FERC 9§ 62,242 (1993); Post-Employment Benefits Other Than
Pensions, Statement of Policy, 61 FERC 4 61,330 (1992).
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Accounting for net periodic pension cost and net periodic postretirement benefit
cost is an important matter to the Commission and the rate-regulated entities under the
Commission’s jurisdiction. We thank you for considering our comments to this proposed
Accounting Standards Update.

Sincerely,

Bryan K. Craig

Director and Chief Accountant
Division of Audits and Accounting
Office of Enforcement
Bryan.Craig@ferc.gov
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l. Introduction

Q. Please state your names and positions with Portland General Electric (PGE).

A. My name is Cam Henderson. | am the Vice President of Information Technology (IT) and

Chief Information Officer (CIO) at PGE.
My name is Behzad Hosseini. |1 am a Director of the Office of CIO for PGE.
My name is Travis Anderson. | am the Information Security Director and Manager of
IT Risk Management at PGE.

Our qualifications appear in Section V of this testimony.

Q. What is the purpose of your testimony?

We explain PGE’s request for $94.4 million in IT costs in 2018 and compare it to 2016
actuals of $73.3 million.
How is your testimony organized?

After this section, we have four sections:

e Section Il 2020 Vision Program Update

o Section IlI: IT O&M Costs

e Section IV: Information Security Operation Center (ISOC)
e Section V: Summary and Qualifications

Q. What activities or functions does PGE consider as IT?

IT consists of the departments responsible for developing, operating, and maintaining our
computer, cyber, information, and communication systems. These systems are becoming
increasingly important to all aspects of PGE’s operations (with increasing scope, reliance,
and use). In addition, the threats to these systems are becoming more numerous and varied.

As a result, the necessity and demand for IT resources continues to increase.

UE 319 — General Rate Case — Direct Testimony
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Q. By how much do you forecast IT Operations and Maintenance (O&M) costs' to

increase?

A. From 2016 to 2018, we forecast IT O&M costs to increase from $57.1 million to

$71.6 million as shown in Table 1 below. Because these costs relate to all areas of PGE’s
operations, they are allocated or charged to appropriate operating areas and appear as part of
each area’s O&M costs. Since the majority of those costs relate to corporate systems, whose
costs are allocated rather than charged directly to the operating areas, we discuss IT as a

whole in this testimony.

Table 1
Total IT Costs ($ millions)
Catedor 2016 2018 Variance
gory Actuals  Forecast 2018-2016

Direct Charges to Operating Areas $10.3 $17.3 $7.0
Allocated Charges to Operating Areas 46.8 56.9 10.1
Labor Adjustment 0.0 (0.9) (0.9
Other Adjustment 0.0 .7 .7
Subtotal IT Incurred 57.1 71.6 145
Labor Loadings Charged to Operating 145 21 1 $6.5
Areas
Subtotal IT Loaded 71.6 92.7 211
2014 IT Deferral Mechanism 1.7 1.7 0.0
Total IT* $73.3 $94.4 $21.1
FTEs 272.4 316.6 44.2

* May not sum due to rounding
What are the major drivers of this increase?
The major drivers are increased support needed for increasingly complex and integrated
systems throughout PGE and increased need in the areas of cyber and physical security.
Q. Please explain how IT costs are directly charged or allocated to the specific operating

areas.

! Unless specifically indicated as capital costs, all costs in this testimony refer to O&M costs.

UE 319 — General Rate Case — Direct Testimony
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As seen in Table 1, PGE’s IT costs consist of three categories: directly charged (or
assigned), allocated, and labor loadings. Directly charged costs relate to systems that are
specific to a given operating area, such as production, transmission, or distribution. These
costs are charged directly to specific O&M accounts related to those operating areas. Other
IT work in the areas of voice, data, network, communications, business recovery, the data
center, and office systems are not directly related to one specific operating area; instead,
these costs apply broadly to all PGE activities and departments. These costs are first
charged to a balance sheet account and then allocated to the expense accounts for the various
operating areas. PGE Exhibit 501 provides the summary by operating area. Labor charged
to the balance sheet has associated labor loadings and a corporate governance allocation
applied per PGE’s loading and allocation policies, which are submitted annually to the
Public Utility Commission of Oregon (OPUC) Staff as an attachment to our Affiliated
Interest Report.

What do the labor loadings and corporate governance allocations represent?

The labor loadings represent payroll-related costs that are first charged to administrative and
general (A&G - e.g., benefits and employee support) and payroll taxes, and then applied to
O&M accounts, based on specific rates per allocated IT labor. Ultimately, the costs
represented by these loadings begin in O&M and end in O&M so they are not specifically IT
costs; rather they are payroll-related costs that follow allocated IT costs.

Why do loadings increase by $6.5 million?

UE 319 — General Rate Case — Direct Testimony
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A. The loadings increase because the labor, on which they are based, is increasing. Labor is
increasing due to escalation and more full time equivalent (FTE)? employees. PGE Exhibit
400 provides details regarding the underlying payroll-related costs.

Q. What does the 2014 IT Deferral Mechanism represent?
As part of the UE 262 settlement process, parties stipulated that 2014 O&M costs associated
with developing IT systems should be capitalized and subject to a five-year amortization.
The stipulation, subsequently adopted by Commission Order No. 13-459, removed
approximately $8.7 million of IT development O&M expense from PGE’s 2014 revenue
requirement and replaced it with a regulatory asset of approximately $7.8 million, which
was included in 2014 rate base. The remaining amortization expense of approximately $1.7

million represents one-fifth of the initial capitalized total.

2 FTEs are discussed in Section I11.

UE 319 — General Rate Case — Direct Testimony



10

11

12

13

14

15

16

17

18

19

20

21

22

Q.

A

UE 319/ PGE /500
Henderson — Hosseini — Anderson / 5

I1. IT 2020 Vision Update

Please provide a brief summary of the 2020 Vision program.

In UE 215 (PGE Exhibit 600, Section IV, Part B), we described 2020 Vision as a 10-year
strategy to “implement a set of projects that collectively modernize and consolidate our
technology infrastructure. The ultimate purpose of this program is to replace a multitude of
existing software applications with fewer ‘enterprise’ applications that provide integrated
functionality for PGE’s operations.” In UE 262, we reiterated that the program’s goal
continues to be to implement common systems and standardized business processes
throughout the enterprise to achieve efficiency and cost effectiveness. We also restated that
another one of the program’s primary objectives is to replace obsolete technologies with
new technologies and increased functionality. In Docket No. UE 294, we stated that the last
two remaining projects were to replace the current Customer Information and Meter Data
Management Systems (expected to close the second quarter of 2018). These projects are
part of our Customer Engagement Transformation (CET) program and are discussed in PGE

Exhibit 900.

Q. What 2020 Vision projects has PGE successfully implemented to date?

A. From 2010 through 2016, PGE completed the following 2020 Vision projects:

e Work Management System (WMS) Upgrade

e Finance and Supply Chain Replacement Project (FSRP)
e Infrastructure (hardware) and Program Office

e Maximo, Mobile and Scheduling Wave 1 (MMS)

e Maximo for IT

e MyTime time collection system

UE 319 — General Rate Case — Direct Testimony
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e Maximo, Mobile and Scheduling Wave 2
e Geographic Information System (GIS) and Graphic Work Design (GWD)
e Outage Management System (OMS)

e Business Intelligence (BI) Systems

Q. You mention that 2020 Vision is intended to replace numerous applications with fewer

enterprise systems. How many applications have you retired since 2009?

A. As shown in Table 2 below, by 2018 we will have reduced our number of applications by

40% since 2009.

Table 2
Number of PGE Applications

%
Reduction
YEAR TOTAL since 2009

2009 404
2017 277 (31.4)%
2018 241 (40.3)%

If you have fewer applications to operate and maintain, do they require less support?
No. While PGE has significantly reduced the number of applications being supported, on-
going support is necessary due to the increased functionality, complexity, and number of
interfaces of the new enterprise applications. The increased complexity and need for
additional support reflects the new systems having the following:

e Increased functionality/capabilities — For example, the GWD system will provide new
functions/capabilities that require incremental FTEs to maintain and support the
application on an ongoing basis.

e More interfaces/integration to other systems — For example, Maximo and the Asset

and Resource Manager (ARM) scheduler applications have 88 interfaces to/from

UE 319 — General Rate Case — Direct Testimony
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PeopleSoft Finance, Customer Information System, Field Manager and many other
systems; this is compared to approximately 20 interfaces for the legacy Maximo
system. The interfaces automate or eliminate the need for clients to manually key
information into multiple systems and provides for consistent/common data
management. While new interfaces improve efficiency and add functionality, they
add complexity because interfaces have the potential for errors, or failed transactions,
which becomes another area requiring IT support.

New security policies and regulatory standards/requirements — The more complex
systems, especially those with greater scope and capability, introduce further need to
protect sensitive or confidential data. PGE must meet more complex standards as
specified by Federal Energy Regulatory Commission, North American Electric
Reliability Corporation, and other regulatory bodies. It is critical to meet additional

security requirements on an ongoing basis.

UE 319 — General Rate Case — Direct Testimony
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I11. IT Operations and Maintenance Costs

Q. What are the primary drivers of the increase from 2016 to 2018 related to direct and
allocated IT charges shown in Table 1 above?

A. The increase is primarily attributable to an increase in labor costs due to the addition of
FTEs required to support our growing IT infrastructure. PGE Exhibit 502 provides detailed
descriptions of the positions and why they are needed. A breakdown by IT functional area is

presented in Table 3 below.

Table 3
Summary of FTE Increase
Area FTE | Description of Need
Office of CIO 7 To provide support to T&D, infrastructure

fitness, software license compliance,
expanded/improved IT service delivery, and
Western EIM starting in 2017.

Infrastructure 9 To support eastside generation facilities, provide
24/7 1T support in the Data Center, T&D,
Customer Service and the Call Center.

Risk 2 Ongoing and expanding support.

Applications 4 Ongoing maintenance and care of new software
products.

Information 22 PGE is further enhancing its cyber security

Security Program program based on a risk-based prioritization of

enterprise-wide cyber initiatives as recommended
by outside consultants. This effort is discussed in
Section 1V below.

Q. What considerations does PGE evaluate when deciding whether to use contractors or
regular FTEs?

A. Both types of workers have value in our labor strategy. PGE uses contractors in
combination with regular FTEs in order to address a number of labor needs, including, but
not limited to, short-term assignments, specialized knowledge that is not generally available
in our market or at our wage levels, and staffing up for projects that have a finite period and

a need for an influx of skilled personnel. Regular FTEs are required to conduct work that is
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ongoing and integral to our operations, as those operations exist now and into the
future. Regular FTEs need to understand and be able to use and maintain the IT systems
that support and protect PGE’s operations. We develop our employees with the expectation
that they will continue to be part of our IT team, and the time invested creates more value
for PGE and for customers. Further, it can take as many as 160 hours for a contractor to
become proficient, which takes time away from other important tasks for the trainers and the
contractor. Finally, given the rates that some contractors demand, where new positions
replace existing contractors, labor costs decline.

Office of the Chief Information Officer (OCIQO)

Please describe the seven positions needed for the OCIO.

PGE is requesting seven FTEs® for the OCIO in order to meet the growing demands of our
IT operations. PGE has relied on contractors to do this work in the past but with new
systems coming into service that are expected to be integral to our operations, a more stable
and reliably available solution is required. Contract employees are generally used on a
temporary basis resulting in the need to train new contractors once an existing contractor is
no longer engaged in PGE work.

Why are these positions needed?

PGE will need two Western Energy Imbalance Market (Western EIM) positions as we
approach our entrance into the Western EIM. Participation in the Western EIM introduces
several new applications and interfaces to existing applications that all must be supported to
meet the requirements. In addition, Western EIM will operate 24 hours, 7 days a week (i.e.,

24/7). The Western EIM is discussed in more detail in PGE Exhibit 300.

% Described in detail in PGE Exhibit 502

UE 319 — General Rate Case — Direct Testimony
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To deliver IT service across the organization, we have created two Business Relationship
Management analyst positions to help support Transmission & Distribution and Customer
Service. These two departments rely significantly on well-functioning IT systems. The
more we can work closely with departments and know exactly what they need and why, the
better we can serve them.

PGE will need three positions to, 1) provide support for ongoing infrastructure fitness
evaluation, 2) a software asset manager to monitor compliance with software license
agreements, and 3) a Service Level Manager to ensure we continue to provide an
appropriate level of service enterprise-wide. The remaining two OCIO positions, which are
fully discussed in PGE Exhibit 502, are needed to support our expanding IT systems to
maintain and keep the systems operating consistently while minimizing down time.

IT Infrastructure

Please describe the nine new positions in IT Infrastructure.
Similar to our need for expanded application support, we are requesting four FTES to
provide 24/7 support at our data center operations. We operate our business 24/7 and it is
important that we respond to our employees and customers in a timely manner. For
example, customers could be directly impacted if crews are unsure of their next work order
due to system constraints. During a major outage, we need our computer systems operating
and interfacing to deliver the information needed at the time we need it. As we implement
these complex, enterprise-wide applications and integrated systems, 24/7 monitoring is
required.

In addition, four FTEs are needed to continue providing adequate support to existing and

new technologies (i.e., Citrix, Virtual Desktop) and other network equipment that support
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key applications (i.e., Maximo, OMS, GIS) and interfaces between them. IT is currently
limited in the amount of support we provide to these critical systems. The remaining
position is for eastside IT support; there are limited qualified contractors available in rural
areas and travel time from Portland can be time consuming.

IT Risk Management

A.

Please explain the two positions needed for risk management.

The continued expansion and complexity of our systems is driving an increasing need for
regulatory and compliance support. The two positions needed for risk management are
distributed to two main functions: 1) ongoing administration of PGE’s newly developed IT
Governance Risk and Compliance (GRC) toolset; and, 2) management of the growing IT
Compliance and Disaster Recovery departments. This work is expected to be ongoing and
integral to our operations, and therefore it is appropriate for the work to be performed by
employees, not contractors.

Applications Support

Q.

A

Please explain why you need four new positions for applications support.

As mentioned above, PGE has significantly reduced the number of applications supported
by IT, however, these new enterprise applications are far more complex and have greater
functionality. Hence, as we expand the functionality of these systems, PGE needs more
personnel to provide ongoing support. These positions are to support MMS, GIS, OMS and
PeopleSoft. This work is expected to be ongoing and integral to our operations, and is

appropriate for the work to be performed by employees, not contractors.
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What progress have you made addressing your Information Security Roadmap since

Since our last general rate case, PGE has been developing and evaluating the next steps to
our Information Security Roadmap.* To assist in that effort, PGE hired outside consultants
to perform a comprehensive review of our information security program. One of the
primary recommendations by the consultants was a centralized, enterprise-wide security
operations center with detailed steps to achieve that goal. PGE also updated its Information

Security Roadmap to address the full scope of their recommendations. These initiatives and

By how much do software and hardware maintenance agreement costs increase based

S. Information Security Program
Q.
your last general rate case?
A.
their implementation are discussed in Section IV below.
6. Hardware/Software Maintenance Agreements
Q.
on current planned projects?
A.

From 2016 to 2018, these costs will increase by approximately $4.9 million.
Why are software and hardware maintenance agreements necessary?
These agreements are necessary to:
1) Keep our software operational by having access to fixes and patches
provided by the vendor;
2) Enable us to obtain and retain appropriate licenses, since some vendors
require the purchase of maintenance services as a condition of the software

license; and

* This was previously referred to as the Cyber Security Roadmap but has evolved and been renamed.
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3) Receive regular upgrades to correct programming errors and provide
continued technical maturity.

PGE must provide care and maintenance for our technology investment, which extends
the useful life of our systems and provides the best value for customers.
In previous rate cases, you stated that the 2020 Vision program was intended to replace
numerous applications with fewer enterprise systems. If you have fewer systems
replacing numerous applications, why would PGE’s maintenance agreement costs
increase because of projects such as these?
As we decrease the number of applications through consolidation, we see an increase in the
maintenance costs associated with either: 1) new and more effective enterprise applications,
or 2) expanded use of existing applications (which is especially pronounced as we replace
homegrown software, which requires no maintenance expense other than internal labor to
provide support). These expanded and new replacement applications are greater in size and
complexity because they are enterprise applications that provide greater functionality than
the systems they are replacing, and the maintenance is typically more expensive.
What are the primary reasons for the increase in hardware and software maintenance
costs?
O&M costs for maintenance agreements on hardware and software tend to increase annually
for the following reasons:

e Price escalation for maintenance services;

« Implementing new applications to meet new or changing requirements; and

e Replacing obsolete systems with more effective systems that deliver greater

functionality, but are more complex than the old systems. In such instances, the new
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systems increase efficiency by eliminating certain manual processes and/or by
meeting new requirements that the old system could not address.

In other words, increases in the IT operational budget are indicative of purchasing new
technologies or expanding the usage of existing technologies. We negotiated maintenance
agreements that captured value and we have reduced costs in theses area by volume
purchases with a few vendors.

Q. What types of new or expanded systems are you implementing?
Examples of new or expanded technologies include:

e A new Residential Energy Analysis Program (Opower) as provided by Oracle;

e Oracle customer care software for the new CET projects;

o New software for hosting the Western EIM system as discussed in PGE Exhibit 400;

e An increase in Office 365 (i.e., a cloud version of email) service fees plus additional
deployment of Microsoft software. PGE has moved to the cloud because it is the
most effective strategy to maximize functionality and speed. Eventually, the only
choice will be cloud email services; PGE is following its fellow utilities in making
this change;

e Increased cyber security monitoring and assessment tools including network analysis,
threat monitoring, and security testing and analysis;

« Additional investments in outside vendors, such as Gigamon and NetScout®, for

systems and network monitoring;

® Gigamon is a technology vendor that provides network visibility and traffic monitoring. NetScout provides
application and network performance management products.

UE 319 — General Rate Case — Direct Testimony
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« Planned expansion of process intelligence (P1) software® for energy asset monitoring
and analysis;

o Increased deployment of our security event and incident management tool; and

e New software to support better internal control monitoring.

Q. What are other sources of cost increases from 2016 to 2018?

A. Increases in non-labor costs are due to hardware/software maintenance agreements, which
are becoming numerous, and use of contractors or outside services. PGE will still have to
rely on contractors for some of the work that we have planned during 2017 and 2018. We
emphasize the great complexity of supporting our new systems and the need to protect those
systems from numerous cyber threats experienced daily by individuals, corporations, and
governments. The threat is real and must be addressed, which will require both labor
and non-labor support. Contract labor may have been appropriate in previous years as we
built our system. Now that these systems are coming online, it is appropriate for regular
employees to learn the systems and support them going forward. Although contract labor is

increasing, it would have been greater if not for the shift to regular FTEs.

® Process intelligence software can help an organization improve process management by monitoring and analyzing
processes on a historic or real-time basis. Process intelligence uses data that has been systematically collected to
analyze the individual steps within a business process or operational workflow.
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IV. Information Security Program

Q. How is PGE addressing the increasing threats related to cyber security?

A. During 2016, PGE conducted an external review of its Information Security Program (ISP).

While PGE had spent significant effort and expense in increasing its security capabilities in
recent years, the intent was to ensure that PGE was keeping abreast of increasing cyber
threats and corresponding best practices to prevent those threats from circumventing PGE
systems. PGE works with many outside parties including other utilities, third-party security
experts, industry security groups and others to monitor threats to the electric sector. We are
concerned with the increase in scope and severity of recent cyber-attacks on America’s
critical electronic networks and it is necessary that we take steps now to maintain the
security, reliability, and safety of our systems. It is PGE’s responsibility to protect the
security of our computers, control systems, and other cyber assets that help operate the grid
from cyber vulnerabilities.

Isn’t PGE already responding to cyber security threats?

Yes. PGE has a rigorous program in place to protect critical infrastructure. Our primary
focus has been on corporate systems, such as financial and customer systems, as this was
where attacks were targeted in the past. However, we are seeing a significant shift in the
industry. Operational Technologies (OT),” SCADA systems, substation equipment and
generating plants are quickly becoming potential targets as threats become more
sophisticated and complex. Attacks are frequently occurring when system monitoring is at

its lowest, such as nights and weekends. It is becoming even more critical to protect the

" OT refers to operational technology or the use of computers to detect or cause a change through the direct
monitoring and/or control of physical devices, process and events in the enterprise. http://www.gartner.com/it-
glossary/operational-technology-ot/
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safety of our system from exploitation, compromise, or attack (both physical locations and

electronic breaches) as our system relies more and more on technology. PGE’s current

program needs to expand its focus to equally protect OT systems and do so on a 24/7 basis.

Q. Please provide some examples of threats that may impact PGE operations.

A. The following two examples serve to emphasize the nature of these threats:

A recent cyber security incident in Ukraine® points to, 1) the need for vigilance and
awareness among all users to prevent social engineering threats; 2) the importance of
securing OT networks; and 3) the importance of 24-hour monitoring of critical
networks.’

National Public Radio featured a story in October'® about a corporation that
experienced a major, complex hacking attack commonly referred to as “distributed
denial of service” attack, and security experts see these kinds of attacks all the time.
They happen when hackers take over several computers and infect them with
malicious software and then use them to barrage a website or a web service with fake
traffic until the website/web service stops functioning under this overwhelming
demand. This type of attack points to, 1) the creativity with which attackers exploit
new technology; 2) the need to not just consider conventional “IT” networks but also
non-traditional operational technology devices; and 3) again, the need for 24/7

monitoring.

8 http://abcnews.go.com/International/ukraine-conflict-monitor-osce-confirms-cyber-attack/story?id=44430311

® Threats can lurk undetected for weeks or months and then suddenly be deployed in a brief period of time.
1 http://www.npr.org/2016/10/22/498954197/internet-outage-update-internet-of-things-hacking-attack-led-to-

outage-of-popula
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Q. What were the results of this review?

A. The review affirmed the many things PGE is doing correctly and identified additional

security measures to address by successfully executing certain multi-year, enterprise-wide
cyber security initiatives.  After analyzing these gaps, PGE incorporated these
recommendations into our existing multi-year Information Security Roadmap to address the
findings of the study that includes several initiatives. Each of these initiatives makes up a
series of projects to achieve the full value of the initiative. Projects are a blend of capital
assets and operating improvements.

When will PGE implement these initiatives?

The primary implementation of these initiatives will begin in 2017 and continue through
2021,

Please briefly describe these initiatives.

Based on the potential impact of identified risks, PGE identified the following ten key
initiatives:

o Integrated Security Operations Center (ISOC) — Execute a multi-phase initiative to
perform proper analysis, planning and coordination to determine the appropriate
scope and maturity level for the capabilities of an enterprise-wide ISOC.

o Identity and Access Management (IAM) — Improve PGE’s identity and access
management governance including processes and tools to establish, extend or
improve key service capabilities across the enterprise including user access lifecycle
management, access management, and use of role-based access controls.

e Risk Based Governance — Improve executive leadership’s control and visibility into

enterprise-wide cybersecurity risks in order to comprehensively manage cyber threats
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to acceptable tolerance levels. Strengthen partnership through jointly defined roles
and responsibilities for collaboration and decision making involving executive
management.

Incident Response — Define and develop an enterprise-wide incident response process
and plan to efficiently and effectively respond to future potential incidents.

Business Impact Analysis (BIA) — Perform planning to update previous processes and
procedures to assess and prioritize critical PGE business functions and processes
based on the identification of potential business interruption risks and impacts.
Vendor third-party management — Enhance relationship between security and
procurement by applying security focused, risk-based vendor/third-party management
concepts at each stage of the vendor/third-party management lifecycle.

Architecture — Plan for and implement a security architecture function across PGE.
Vulnerability Management — Develop comprehensive vulnerability management
program that covers all assets and adequately detects and reports vulnerabilities in
PGE assets to best identify risk.

Security Awareness and Training — Strengthen and enhance an enterprise-wide
security awareness program for all employees, and conduct targeted training for
security staff.

Data Protection — Enhance existing data classification and data protection policies

and implement an enforcement mechanism to strengthen data loss prevention.

The list above is not presented in any specific order. Each initiative represents multiple

projects that align with one or more of the study’s recommendations and PGE’s goals.
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Q. What activities does PGE plan during 2017 and 2018 to support the initiatives?

A. PGE’s 2017/2018 plans include multiple initiatives as identified by PGE and the study.

These initiatives are designed to: 1) establish appropriate governance, policies, procedures,
and processes to support effective investment in security tools; and, 2) follow-up with
design and development of assets required to support those processes.

The majority of 2017 work includes the design and initial development stages of a 24/7
ISOC, and the development of an IAM solution set. Other activities include process
enhancements and staffing to support improved third-party risk management, security
architecture and design, and incident response.

In 2018, activities focus on the completion of the ISOC and continued phased
deployment of 1AM solutions, including expansion into field technologies and Role-Based
Access Control (RBAC).

How many FTEs will you require in 2017 and 2018 for these activities?

PGE is expecting to hire 22 FTEs during 2017 and 2018. PGE Exhibit 502 describes the
FTEs in detalil.

Please explain why you need 22 FTE to implement the ISP.

PGE has evaluated the labor efforts and support required to implement the necessary
security initiatives at 22 FTEs. The ISOC will be staffed 24/7 and will require nine FTEs.
Their function will be to perform security monitoring, system administration, configuration,
event response, threat response and incident response on an enterprise-wide basis. The
impact of security threats is no longer just for basic IT systems, but must expand to cover

the entire enterprise.
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Five FTEs are required to implement 1AM, a key initiative, which will help improve and
maintain PGE’s identity and access management governance, including processes and tools
to establish, extend or improve key service capabilities across the enterprise. With all the
new applications and software being implemented, security and authorized access needs to
be established. In parallel, we will be implementing additional controls such as automated
password vaulting, rotation, and monitoring to high risk accounts.

We are increasing four FTEs for security testing, third-party risk management, threat
analysis, and design architecture to ensure the integrity of our systems. The security
breaches that occurred at both Target'* and Home Depot*? involved third-party (vendors)
access to systems. In addition, two FTEs (one manager, one administrative) are needed to
supervise compliance, security, operations and strategic planning personnel. This
consolidates employees critical to security efforts into one department. The remaining two
FTEs focus on overseeing the overall implementation of the Information Security Roadmap,

which consists of roughly 40 projects over five years.

Y hitp://krebsonsecurity.com/2014/02/target-hackers-broke-in-via-hvac-company/
12 hitps://www.infosecurity-magazine.com/news/home-depot-breach-third-party/
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V. Qualifications

Q. Mr. Henderson, please provide your qualifications.

A. As Vice President of PGE for Information Technology, | am responsible for the

infrastructure, operations and system development of all information systems. This includes
developing a strategic plan for information technology and implementing enhanced project
management and methodology. | joined PGE in 2005 after serving as Chief Information
Officer at Stockamp & Associates since 2003. Previously, | spent eight years as senior
IT manager for Willamette Industries, Inc. and was Vice President and Chief Information
Officer for four years. | received a bachelor’s degree in management from Harding
University in Searcy, Ark., and an MBA from the University of Texas. | am also a Certified
Public Accountant in Oregon (inactive status).

Mr. Hosseini, please provide your qualifications.

| earned a Bachelor’s degree in Finance and MBA from Portland State University, where |
teach courses in Management, Finance, and Information Technology. | have also taught
Management and Human Resources courses for the University of Phoenix and the Utility
Management Certificate course for Willamette University. | currently work as the Director
of the Office of the Chief Information Officer. Prior to this, | held leadership positions in
the Human Resources, Organizational Development, Finance and Accounting, Business
Decision Support, and Distribution departments at PGE. Additional experience includes
retail sales management, restaurant management, as well as consulting work for a variety of

clients.
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Q. Mr. Anderson, please provide your qualifications.

A. As Director of Information Security, | am responsible for management and direction of
PGE’s Information Security Program and the operational oversight of its Information Risk
Management department including security assurance, IT CIP Operations, disaster recovery
and compliance functions. This includes the responsibility for securing all PGE technology
based assets and environments and working with other experts in the security field to design
and support industry best practices. | earned a Bachelor’s degree in Information Systems
from Utah State. My extensive background in security, compliance and risk management
have supported the continuing evolution of security practices at PGE. | have more than 20
years of security experience and maintain numerous industry certifications in security

management, risk management, forensics, auditing and various technical functions.

Q. Does this conclude your testimony?

A. Yes.
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List of Exhibits

PGE Exhibit Description
501 Summary of IT Costs by Operating Area
502 IT FTEs - Description of Need
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IT Summary by Operating Area

Annual %
2014 2015 2016 2017 2018 2018-2016 Delta
Function Actuals Actuals Actuals Budget Forecast Delta 2018-2016
Production
Assigned 333,366 264 254 - - (254) -100.0%
Allocated 6,695,618 7,264,124 9,557,999 8,827,113 11,069,073 1,511,074 7.6%
Assigned Adjustments (353,906) (353,906)
IT Deferral (1,251,885) 312,972 312,972 312,971 312,971 (0)
Total Production 5,777,098 7,577,359 9,871,224 9,140,084 11,028,138 1,156,914 5.7%
Power Operations
Assigned 462,192 1,022,349 1,011,868 1,617,246 2,164,340 1,152,472 46.3%
Allocated 1,610,682 1,772,266 1,492,874 1,150,370 1,439,973 (52,901) -1.8%
Assigned Adjustments - -
IT Deferral - - - - - -
Total Power Ops 2,072,875 2,794,615 2,504,742 2,767,616 3,604,313 1,099,571 20.0%
Transmission
Assigned 323,714 301,316 595,346 807,480 935,139 339,792 25.3%
Allocated 1,415,835 1,470,604 1,407,217 1,168,727 1,462,951 55,734 2.0%
Assigned Adjustments (39,761) (39,761)
IT Deferral (224,394) 56,099 56,099 56,099 56,099 0
Total Transmission 1,515,155 1,828,018 2,058,662 2,032,305 2,414,427 355,765 8.3%
Distribution
Assigned 732,596 981,509 3,388,577 3,728,055 4,564,270 1,175,693 16.1%
Allocated 16,563,746 17,722,661 20,826,809 23,252,158 29,105,827 8,279,018 18.2%
Assigned Adjustments (525,650) (525,650)
IT Deferral (1,661,770) 415,443 415,443 415,443 415,443 0
Total Distribution 15,634,572 19,119,613 24,630,829 27,395,656 33,559,890 8,929,062 16.7%
Customer Acctg/Svc
Assigned 2,518,166 3,742,323 2,751,874 4,196,604 7,536,379 4,784,505 65.5%
Allocated 13,321,027 13,434,747 14,072,169 14,104,269 17,654,982 3,582,814 12.0%
Assigned Adjustments (509,012) (509,012)
IT Deferral (2,109,865) 527,466 527,466 527,466 527,466 (0)
Total Customer Acctg/Svc 13,729,329 17,704,536 17,351,509 18,828,339 25,209,815 7,858,306 20.5%
A&G
Assigned 4,358,145 4,622,875 4,523,496 5,140,231 5,536,900 1,013,404 10.6%
Allocated 9,774,225 10,565,799 11,975,293 11,056,225 13,771,155 1,795,863 7.2%
Assigned Adjustments (289,305) (289,305)
IT Deferral (1,699,285) 424,821 424,821 424,821 424,821 (0)
Total A&G 12,433,086 15,613,495 16,923,610 16,621,277 19,443,571 2,519,961 7.2%
Totals
Assigned 8,728,180 10,670,636 12,271,415 15,489,616 20,737,027 8,465,612 30.0%
Allocated 49,381,133 52,230,200 59,332,360 59,558,861 74,503,961 15,171,601 12.1%
Assigned Adjustments - - - - (1,717,634) (1,717,634)
IT Deferral (6,947,200) 1,736,800 1,736,800 1,736,800 1,736,800 (0)
Totals by Operating Area 51,162,113 64,637,636 73,340,575 76,785,277 95,260,154 21,919,579 14.0%
Labor Adjustment (839,747) (863,355)

Adjusted Grand Total 51,162,113 64,637,636 73,340,575 75,945,530 94,396,799 21,056,224 13.5%
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Title FTE 2016-2018 Incremental FTE — Description of Need

IT - GENERAL

Office of Chief Information Officer (OCIO)

Analyst to support T&Ds planning and execution of IT initiatives. Includes roadmap
development, project proposals and intake, and issue resolution. The technology needs

IT Business Relationship across T&D continue to grow each year. Aligning all of this work with IT, prioritizing,
Management Analyst — T&D ensuring timely issue resolution are all critical to the successful implementation and support
of T&Ds technology solutions. Work has been allocated across multiple resources, but this is
causing growing priority and alignment issues.

Analyst to support Customer Service and Delivery planning and execution of IT initiatives.

IT Business Relationship Includes roadmap development, project proposals and intake, and issue resolution. The
Management Analyst, Customer 1 demand for new technology that supports our customer’s needs continues to grow each
Service and Delivery year. Aligning this work with IT, prioritizing, ensuring timely issue resolution are all critical to

the successful implementation and support of our customers.

Support the ongoing Infrastructure Fitness evaluation for replacement and growth of
infrastructure equipment used to support IT systems. Currently we fill this position with a

Business Analyst 1 contractor and since this is an ongoing project the cost to the company would be less if filled
with an FTE.
Responsible for reviewing and maintaining software license compliance over the IT portfolio.
A dedicated resource to review and coordinate compliance will reduce the risk of compliance
issues moving forward and license and maintenance optimization may further reduce IT
Software Asset Manager 1

maintenance expenses. Today this role is spread across all IT operating functions which
complicates compliance activities, increases compliance risk and increases license
compliance costs.

Responsible for managing IT Service Levels and Continuous Service Improvement. As the IT
Service Level Manager 1 organization transitions from a technology provider to a service provider additional emphasis
is required to identify, measure and improve service delivery.
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Entrance into the EIM introduces several new applications and new interfaces to existing
applications. The large addition of new software solutions increases the support load
required from the OCIO IT Energy Systems team. To meet this increased demand an
Analyst, Business and Design, EIM 2 additional Business Analyst and Developer Analyst are required. Many of the new
applications require 24/7 support. This high availability will require the IT Energy Systems
team to cover more systems during the usual off hours placing greater strain on capabilities
of a relatively small team.

Infrastructure

Support for eastside generation facilities to perform technical support. There is currently
less on-site support for generation sites on the eastside. Given the distance from Portland,
Specialist IV, Technical 1 techs are only sent out as needed or on infrequent rotation leaving a gap. Contractors have
been considered, but adequately trained individuals are difficult to find in rural locations.
This will be a long-term, ongoing need.

The requirements for 24/7 support of our data center is driven by high availability
requirements of (2020 Vision) key line of business application implementation that are highly
4 integrated and automated across various IT systems. If systems go down on the weekend or
in the middle of the night, IT needs to be available immediately to help resolve the issue,
especially if this occurs during an outage event, which could directly impact customers.

System Analyst I,
24/7 Operations in Data Center

PGE’s Outage Management System and virtual desktop architecture for our call center are
1 delivered from a Citrix environment. Infrastructure team currently is limited in number of
FTE to provide adequate Citrix support to the business.

System Analyst I,
Citrix Support

To provide adequate support of PGE’s Call Center Technology additional Cisco Networking
1 expertise is required. This is mainly driven by a very complex and integrated solution stack
that is comprised of several technology domain.

System Analyst IV,
TCC IVT Support

Provides support for IT Infrastructure. Increased number of critical applications that require
faster response to infrastructure issues (i.e., OMS, GIS, Maximo). Additional staff needed to

Specialist 1 . . . .
P increase on-site staffing model beyond 40 hours per week, and provide more resources to
respond to issues after normal business hours.
Increased complexity of systems and the need to automate more of the build process. Many
. . - architecture design enhancements not covered by capital projects requiring more O&M
Design Build Specialist 1 & y capital proj 9 &

resources. It is critical to have core resources that are knowledgeable about the PGE IT
environment.
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Applications

We have invested in several new software products to support cyber security and IT
operations. The ongoing maintenance and care of these systems needs to be treated like
other software products used by the business. The approach that we have used successfully
in the past has been to devote a team dedicated to that line of business to maintain these
systems. With the implementation of several new systems in this area, we believe we now
have enough work that requires a dedicated team to support them. Most of the people in
this team are being reassigned from other teams. The only net new person is a manager to
oversee this group.

IT Systems Manager 1

Required to provide quality assurance support for Business Intelligence, GIS, Finance, and
Quality Assurance Analyst 2 Human Resources. The applications supported are complex and require highly skilled QA
analysts.

This position is required to provide Release and Deployment support for IT Applications
project and team efforts, currently supported by a mix of both FTE and contractors. Current
Quality Assurance, Release Manager 1 and future workloads make it clear that present staffing levels will be inadequate to provide
the necessary level of accuracy and completeness that Release involvement delivers to the
enterprise.

Risk

Currently, there are no FTEs assigned to support and administer the GRC tool. When GRC
was deployed in 2015, it was expected that support needs would be minimal. However,
based on volume of regulatory changes and enhancements in the last 18 months, and the

1 other uses for the tool, PGE has reassessed its need. This position will provide services that
are not currently being performed and will reduce the overall vendor spend for the support
of the applications. The GRC tool provides increase automation and notification of
compliance requirements and workflows.

Governance Risk Compliance System
Support

Management over the growing IT compliance and disaster recovery departments. This
Compliance Manager 1 manager will oversee 5-8 FTE plus 2-3 contingent workers. Provide increased oversight on IT
compliance and risk directives.

TOTALIT FTEs 22
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INFORMATION SECURITY PROGRAM

Security Assurance

These roles will provide security testing of PGE systems traditionally performed by
contractors to ensure PGE systems are configured and maintained in a secure fashion.

ANALYST IV,SR Inf tion S it 2
R Information >ecurity Contractor testing is less efficient and more costly than internal staff. This work has been
performed by 4-5 contractors.
Analyst IV, Security Assurance 1 This analyst will perform third-party risk management, contracts and vendor testing.
Analyst IV, Threat Analyst 1 This role develops and performs the threat management function. He/she focuses on the

identification, analysis and response to new and emerging threats.

Information Security Operations Center (1SOC)

New manager identified by outside consultant study for newly defined team based on

Manager, ISOC 1 . . . .
executive request for enterprise security operations group to be developed.
Staff of newly identified and newly developed 24/7 ISOC. 1SOC functions to include
Analyst, ISOC 5 security monitoring, system administration, configuration, event response, threat response
and incident response. ISOC coverage to expand from basic IT to enterprise IT and OT.
. o This role serves as liaison and support between corporate security and cyber security as it
SpecV, S ty Monit
pecV, security Monitoring 1 relates to 24/7 Incident Response as part of new ISOC.
Staff of newly identified and newly developed 24/7 ISOC. 1SOC functions to include
Specialist, 1SOC, T&D 5 security monitoring, system administration, configuration, event response, threat response

and incident response. I1SOC coverage to expand from basic IT to enterprise IT and
Operational Technologies (OT). Specialist focused and trained on T&D OT systems.
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Identity Access Management (IAM)

Analyst IV, Applications Developer

Combined developers, administrator and quality assurance analysts assigned to the
development, support, administration and code testing for Password Vault, IAM, and other

2 access tools.
Analyst IV, Role Manager, RBAC Process mana'ger. required to design, develop and support ongoing Role Based Access
1 Control, permissions and governance.
Analyst IV, Governance, Access & Compliance Analyst required to support ongoing access governance, reporting and system
Reporting 1 design for multiple regulations including SOX, CIP and HIPAA
Analyst Ill, Identity/Access Bus Analyst to support the planning, design, requirements and documentation of projects
Analyst 1 associated with capital investment. (roughly 14 projects over 5 years)
Information Security Roadmap
Program Manager will lead/facilitate the design, development and implementation of this
Program Manager, ISP multi-year information security program roadmap. Oversee budgets, planning, schedules
1 and multiple project managers.
Analyst IV, Program Bus Analyst Ana}yst to support. the de:eign, rgquirements and documentatio'n management of roadmap
1 projects not associated with capital investment (roughly 40 projects over 5 years)
T&D/Security
Manager to supervise compliance, security, operations and strategic planning personnel.
Manager, T&D OT Support Services This consolidates employees critical to security efforts into one department and allows the
1 General Manager to dedicate 25% of time to Security leadership.
Admin assistant to coordinate documentation, meetings, manager schedules and action
Admin, T&D Substation Support items associated with Security efforts. This additional support ensures the General
1 Manager of Substation OT is able to dedicate 25% of time to Security leadership.
Total ISP FTEs 22

Total IT FTEs

44
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l. Introduction

Please state your names and positions with Portland General Electric (PGE).
My name is Jim Lobdell. I am the Senior Vice President, Finance, Chief Financial Officer,
and Treasurer at PGE. My qualifications appear at the end of PGE Exhibit 100.

My name is Alex Tooman. | am a Project Manager for PGE. My qualifications appear at

the end of PGE Exhibit 200.

Q. What is the purpose of your testimony?

We explain PGE’s request for $172.1 million in administrative and general (A&G) costs in

2018 and compare it to 2016 actuals of $170.9 million.

Q. What functions are classified as A&G and what are the costs of those functions?

We classify as A&G those functions that support PGE’s direct operations to deliver electric
power to customers, such as human resources, accounting and finance, insurance, contract
services and purchasing, corporate security, regulatory affairs, legal services, and
information technology (IT). We also include other costs such as employee benefits and
incentives, support services, and regulatory fees that fall within the FERC definition
of A&G.' PGE Exhibit 601 provides a list of A&G functions plus a summary of costs and
full time equivalent (FTE) employees for 2014 (actuals) through 2018 (test year forecast).

Table 1 below summarizes the major A&G costs by functional area.

! FERC defines administrative and general expenses as those that fall within FERC accounts 920 through 935.
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Table 1
A&G Costs by Major Functional Area ($ millions)
2016 2018
Major Functional Areas Actuals Forecast Delta*
Facilities $5.5 $7.0 $1.5
Accounting/Finance/Tax $9.9 $11.3 $1.4
HR/Employee Support $9.8 $13.4 $3.6
Insurance, Injuries and Damages, etc. $11.5 $12.2 $0.8
Legal $10.0 $5.4 ($4.6)
Regulatory Affairs/Compliance $2.6 $3.4 $0.8
Corporate Governance $4.6 $5.4 $0.8
Business Support Services $2.4 $2.8 $0.3
Environmental Programs $4.4 $2.2 ($2.1)
Corporate R&D $2.0 $3.0 $1.0
Contract Services/Purchasing $1.4 $1.4 $0.0
Security and Business Continuity $2.2 $2.9 $0.7
Corp Communications/Public Affairs $2.2 $2.4 $0.2
Load Research $0.1 $0.0 (%0.1)
Hydro Licensing $0.1 $0.1 $0.0
Performance Management $1.3 $2.1 $0.8
Governmental Affairs $1.2 $1.2 $0.0
Total for Major Functional Areas* $71.0 $76.3 $5.2
IT: Direct and Allocated $12.1 $13.4 $1.3
Labor Cost Adjustment $0.0 ($3.6) ($3.6)
Membership Costs $3.1 $3.6 $0.5
Incentive Plans (net of capital allocations) $21.6 $12.6 (%$9.0)
Severance $1.6 $1.3 ($0.3)
Regulatory Fees $6.7 $8.7 $2.0
General Plant Maintenance $2.6 $2.9 $0.3
Net PTO $4.4 $6.3 $2.0
Net Loadings $0.0 $0.0 $0.0
Benefits (net of capital allocations) $51.8 $57.7 $5.9
Corporate Allocations ($5.7) ($8.7) ($3.0)
Revolver Fees, Margin Net Int., Broker Fees $1.9 $1.8 (%0.1)
Total Other A&G Costs* $99.9 $95.8 ($4.2)
Total A&G* $170.9 $172.1 $1.2

* May not sum due to rounding.
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Q. What are the primary drivers for the increase in A&G costs from 2016 to 2018?
A. Most of the increases in A&G costs from 2016 to 2018 are attributable to three primary
drivers: 1) Benefits, as discussed in PGE Exhibit 400, are largely driven by health care costs.

2) Security and emergency management, driven by the growing recognition of the potential

for detrimental events and PGE’s and our regulating bodies increasing emphasis on

protecting critical energy infrastructure. 3) Human Resources, driven by PGE’s continued

efforts to reduce workplace injuries and move to best in class in workplace safety, along
with increased demands on PGE’s staffing and training departments. While we can and do
actively manage costs associated with these drivers, they are, to some extent, external to
PGE and reflect larger market conditions and/or regulatory requirements beyond our control.
Q. Will you be discussing any additional A&G related items?
A. Yes. Inaddition to the drivers highlighted above, we will discuss the following:

Costs associated with PGE’s corporate research and development (R&D) activities;

e Increasing membership costs for PGE’s participation in the Western Electricity
Coordinating Council (WECC) and the Northern Tier Transmission Group;

e Increases in labor and outside services for Accounting and Finance Services;

e The current insurance environment, as prudent insurance coverage is integral to
PGE’s operations; and

e PGE’s forecast of A&G related environmental costs and their relationship to PGE’s
pending Environmental Remediation Costs Recovery Adjustment, PGE Tariff
Schedule 149, (Docket No. UM 1789).

Q. How is the remainder of your testimony organized?

A. After this section, we have four sections:

UE 319 — General Rate Case — Direct Testimony
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e Section II: Primary A&G Cost Increases;

e Section IlI: Other Items;

e Section IV: Environmental and Licensing Services; and
e Section V: Summary.
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Il. Primary A&G Cost Increases
A. Benefits
By how much do you forecast benefit costs to increase from 2016 to 2018?
The increase in net benefit costs from 2016 to 2018 is approximately $5.9 million. These
costs include such items as health and dental plans, 401(k) plan, pension costs, and
employee life and disability insurance.
What accounts for this increase?
The primary driver of the increase in benefit costs is health-care costs, which reflect
inflation and other cost pressures. PGE Exhibit 400 explains in greater detail how the
compensation and benefits-related costs are affected by these increases and how PGE must
address them to remain competitive in a market for specialized and qualified labor. Please
note that the benefit amounts in Table 1 above represent the “net” changes within A&G.?
PGE Exhibit 400 explains the gross corporate forecast for these costs.
B. Security and Emergency Management
Please explain the cost increase for Business Continuity and Emergency Management
(BCEM) and Security.
PGE’s costs for BCEM are forecasted to increase from approximately $0.8 million to
$1.2 million from 2016 to 2018, while security costs are expected to increase from
approximately $1.4 million to $1.7 million over the same period. As discussed in PGE’s
2016 general rate case (UE 294, Exhibit 600), the projected increase to BCEM costs is based
on the continued development and completion of a BCEM roadmap. The roadmap

establishes the activities PGE needs to perform to achieve a target level of regional

% Net A&G refers to the amount remaining in A&G after labor loadings apply certain amounts of these costs to
capital projects, service providers, and “below-the-line” activities.
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preparedness and resilience among PGE’s primary departments/systems. The increase to
security costs is due largely to increasing regulation and the expanding footprint of PGE’s
physical locations.
What is the history and purpose of the BCEM department?
PGE established the BCEM department in 2007 to strengthen capacities and capabilities for
the preparation, mitigation and response to significant emergency incidents that may
adversely affect service to customers, company assets, and employees. This includes
providing planning, training and exercise support to recover critical functions as quickly as
possible, in compliance with all regulatory requirements. This department establishes
business continuity and emergency management plans and procedures; conducts risk and
business impact assessments; develops training programs and materials; and establishes and
operates emergency operations center functions and facilities needed to effectively prepare
for, respond to, and recover from, a variety of emergency incidents.
You stated that PGE needs to meet a “target level of resilience”. Please explain.
Resilience is the ability of a department to quickly restore its performance to an operational
level after some form of detrimental event. By detrimental event, we are referring to natural
events (e.g., major earthquake or flood), technological events (e.g., a significant system or
plant failure due to mechanical or physical issues), or man-made (accidental or intentional)
events (e.g., a successful cyber-attack or act of terrorism). In order to evaluate a
department’s resilience, the BCEM roadmap establishes a timeline for each primary
department/system to undergo the following cycle:

o Develop plans to restore operations;

e Train employees on restoration procedures;
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e Perform exercises to test employees; and

« Evaluate performance.

Once established, this cycle is an annual mechanism that will continue to strengthen
PGE’s capacities and capabilities for emergency response.
Has PGE expanded its corporate resiliency and emergency preparedness efforts?
Yes. Through 2014, BCEM operated with only four or less FTEs (with approximately two
of these FTEs for support and administration). This limited the number of areas within PGE
that BCEM was able to support with its full range of duties. As the awareness of and
potential for detrimental events continue to increase, PGE continues to expand its BCEM
efforts. To this end, we hired three additional FTEs between 2015 and 2016 to help with the
company-wide implementation of key initiatives established in the BCEM roadmap. For
2017 and 2018, BCEM is increasing outside services support in order to continue our efforts
in meeting the annual elements identified within the roadmap’s timeline. This effort is also
based in part on The Oregon Resilience Plan,® which recommends that “Energy sector
companies should institutionalize long-term seismic mitigation programs and should work
with the appropriate oversight authority to further improve the resilience and operational
reliability of their Critical Energy Infrastructure (CEI) facilities” (page 175).*
What are some recent activities in which PGE’s BCEM department has been involved
to further PGE’s corporate resiliency and emergency preparedness?
PGE was very active during 2016 in efforts to assess our corporate resiliency and emergency

responsiveness to a Cascadia Subduction Zone earthquake and tsunami. In particular, PGE

® Issued by the Oregon Seismic Safety Policy Advisory Commission to the Oregon State Legislature in February
2013.

* The Oregon Resilience Plan is available at:
http://www.oregon.gov/OMD/OEM/osspac/docs/Oregon_Resilience_Plan_Final.pdf
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participated in the U.S. Department of Energy’s Clear Path IV exercise and closely followed
the region-wide Cascadia Rising 2016 functional exercise. Based on these exercises, the
BCEM team plans to expand its core planning related to regional disasters, with
improvements to fueling, staging and communications.

Please describe the reasons for increasing security costs.

PGE’s security costs are increasing due primarily to the expanding footprint of PGE’s
system and the addition of new regulations affecting some of PGE’s substations. Recent and
upcoming additions to PGE’s footprint include two new plants at the end of 2014, Carty in
2016, and a number of smaller substation projects that will be completed over the next one
to two years. Additionally, Critical Infrastructure Protection regulation 014-1 (CIP-14) has
directed PGE to employ higher security measures at several of its transmission substations
that “if rendered inoperable or damaged as a result of a physical attack could result in
widespread instability, uncontrolled separation, or Cascading within an Interconnection.”
What other trends are putting increased pressure on Corporate Security?

As Portland’s homeless population has grown, PGE is seeing a significant increase in
homeless camps in and around PGE facilities, most notably at or near PGE substations.
Consequently, PGE’s Corporate Security employees are responding to an increased volume
of safety and security concerns related to these camps. PGE’s current security staff cannot
continue to meet the demands of this increased volume in a consistent manner.

How is PGE addressing these issues?

In order to provide effective security coverage for our expanding footprint of assets, and to
address the increased security concerns from our community, PGE is adding three FTEs

between 2017 and 2018. One additional FTE will be hired to provide project management

> http://www.nerc.com/pa/Stand/Reliability%20Standards/C1P-014-1.pdf
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support for CIP-14 and to lead the day-to-day operations of PGE’s expanding physical
security systems.
C. Human Resources
1. Safety

Please discuss PGE’s company-wide safety focus.

PGE has been and continues to be committed to providing a safe and healthy place for
employees, customers, and the public. Safety is a core value that PGE integrates into
everything we do. We believe most hazards can be identified and effectively controlled or
eliminated to prevent incidents and their consequences. Thus, it is important that we focus
on continuously improving our safety performance, to meet our goal of an injury-free

workplace.
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Has PGE’s safety record shown improvement?

Yes. There are a number of signs indicating that PGE’s record on safety is improving. Most
notably, PGE has seen a decrease in workplace accidents, as evidenced by a 23 percent

overall decrease in Occupational Safety and Health Administration (OSHA) “recordable”

accidents since 2014. °

What additional steps is PGE taking to improve safety?

In order to increase the effectiveness of PGE’s safety culture and continue to reduce injuries

and incidents, PGE has developed a comprehensive five-year safety strategy plan.

Additionally we are adding one FTE in 2017 and one FTE in 2018 that will help address the

following:

® OSHA defines a recordable accident as any work-related injury or iliness that causes a fatality, unconsciousness,
lost work days, restricted work activity, job transfer or medical care beyond first aid.
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e A greater level of support in auditing PGE’s safety programs, providing technical
writing support and general support of new and existing safety programs and
practices;

e Thorough administrative and analytical support of PGE’s safety reporting system to
harness the system benefits of improved safety metrics analysis, incident reporting,
and anonymous “near-miss” reporting;

e Support for an increased level of safety and work practices training; and

e Implementation and increased focus on specialized employee and contractor safety
and injury prevention programs, such as:

a. The MoveSmart program to reduce sprains and strains;

b. The Early Injury Intervention Effort for preventative self-treatment strategies;

c. The Safety Leadership Development Program to provide management and safety
mentors the tools to promote safe practices; and

d. The Contractor Safety Program to promote a safety culture throughout PGE’s
operations.

A copy of the five-year safety strategy map outlining the above activities is included in

the work papers for PGE Exhibit 600.

2. Support Services

How much are training and staffing services costs projected to increase for 20187
PGE’s costs for these support services are forecasted to increase from approximately

$3.6 million to $5.2 million from 2016 to 2018.

Q. Please describe the drivers behind PGE’s increase in staffing.
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A. PGE continues to see an increase in the volume of hiring, placing increased demands on

current staff, who are now operating beyond their capacity. As shown in Table 2 below, the
actual and projected number of annual job requisitions staffing services has filled since 2014
IS increasing substantially. This current and projected higher level of hiring reduces staffing
services effectiveness and cannot be maintained at the current staffing levels. Additionally,
with a high number of senior professionals nearing retirement at PGE (and throughout the
utility industry), the demands for skilled utility professionals has increased. At the same
time, an improved economy has increased the difficulty and time requirements involved to
recruit, hire, and retain these in-demand professionals.’
Table 2

Filled Position Requisitions
Year Filled Requisitions

2014 638
2015 838
2016 930
2017* 1,200
2018* 950
*Estimated

Are there other pressures increasing the workload for PGE’s Staffing Services?

Yes. Along with the pressures associated with the overall increases in hiring, PGE is hiring
more PGE employees, rather than outside contractors, for recent capital project work.
Specifically, PGE is increasing the level and pace of transmission and distribution (T&D)
maintenance and reliability work throughout our system. To perform this work, PGE is
relying more on internal PGE labor as opposed to the outside services traditionally used for
large-scale generation projects. PGE decided on this strategy primarily due to the scarcity of
qualified labor, the high turnover rate of contract labor, and commitment to the projects,

which are long-term in nature. However, using more of an internal, rather than external

" According to the Bureau of Labor Statistics, as of December 2016, Oregon’s unemployment rate was 4.6%.
https://www.bls.gov/eag/eag.or.htm#eag_or.f.p
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workforce does place additional strain and workload on our Staffing Services department.
PGE Exhibits 400 and 800 provide more detail on this hiring strategy.

How is PGE addressing these pressures?

To address the increased hiring pressures and maintain recruiting competitiveness, Staffing
Services is adding three and a half FTEs between 2017 and 2018. Staffing Services has also
increased its budget for outside services to assist with the recruitment process. These
additional FTEs will allow Staffing Services to meet the increased demand in hiring, while
maintaining its current time-to-fill-ratio. Additionally, Staffing Services will continue
supporting management in its selection process and engage in proactive recruiting strategies
such as career fairs, data-driven analytics, college internships, line pre-apprenticeship
programs, and social media outreach.

How have PGE’s training needs changed over the last couple of years?

The demands for training continue to increase as PGE continually implements and integrates
new systems and programs. At the same time, the electric utility industry continues to
evolve, leading to a greater complexity of systems, processes, and regulatory requirements.
Due to this complexity, and for program consistency, PGE has begun centralizing the
majority of our training programs in order to gain maximum efficiency of effort. This
centralization effort also allows PGE’s functional area subject matter experts to focus on
their job-specific requirements. As such, with this centralization of both instructor-led and
computer-based training, PGE’s training department is adding three FTEs in 2018 and
increasing its contract labor budget. These additional FTEs are in support of the

centralization effort along with the following increases to training demands:
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« Additional pre-apprenticeship program offerings and continued growth associated
with the existing apprenticeship program;

e New curriculum development including: safety leadership, service design
management, and soft tissue injury prevention;

e Increasing mandatory regulatory training and development;

« Additional Generation Excellence training;

e New engineer curriculum for Transmission, Distribution and Generation engineers;
and

o Company-wide skill track creation and maintenance.
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I11. Other Items

A. Research and Development

Q. Why does PGE engage in Research and Development (R&D) activities?

PGE conducts R&D on behalf of customers to both preserve and improve system reliability

and at the same time to anticipate changes that could profoundly alter the grid.

Q. What are PGE’s forecasted 2018 costs for PGE’s corporate R&D activities?

For 2018, we forecast approximately $3.0 million in R&D expenses, of which
approximately $2.8 million is for specific R&D projects and the remainder is for
administrative expenses. This reflects an increase of approximately $1.0 million over 2016
actuals. PGE’s increased spending represents numerous selected projects that will address
the significant changes and new technologies facing PGE and the electric industry. These
R&D projects primarily relate to Smart Grid (SG) applications, system reliability (SR),
renewable power (RP), operational efficiency (OE), energy storage (ES), and system
resiliency (SY). These R&D projects directly contribute to PGE’s ability to evaluate and
deploy technologies and resources that will benefit our customers for decades to come; they
help shape Oregon’s energy future to conform to customer priorities for an even more
reliable, sustainable and smarter electric power system. Table 3 below provides a listing of
the 2018 R&D project categories and number of expected projects within each category.
We also provide a complete listing with descriptions and project benefits in PGE Exhibit

604.
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Table 3
Topical Summary of 2018 R&D Applications
Approx. Number of

Category Cost Projects
SG Smart Grid $925,300 18
SR System Reliability $578,000 10
RP Renewable Power $535,000 7
OE Operational Efficiency $430,000 7
ES Energy Storage $210,000 4
SY System Resiliency $75,000 2

Total $2,753,300 48

Q. Please summarize why PGE is requesting an increase in R&D funding.

A. The U.S. electrical grid is aging and changing in very substantial ways. It is increasingly

clear that central station power generation and the “one-way” power flow that it fostered
will slowly be replaced with distributed forms of power generation, including solar,
biomass, small/low head hydrokinetic devices, and wind resources. The arrival of these
smaller sources of power generation will by necessity, require “bi-directional” power flow
that can emanate from residential and commercial structures and even PGE electrical
substations. Smart AC/DC inverters for autonomous control of batteries and distributed
generation devices, smart switches capable of sectionalized isolation and heightened concern
for cybersecurity will all have important roles going forward. It is important that PGE, for
safety and efficient application, understands how this new and substantial transformation
will unfold. This means that PGE should study now the possible implications and
preparations needed to accommodate industry advances.

What is PGE doing to pursue R&D in a cost effective manner?

PGE recently assessed its R&D cost effectiveness using two principal approaches:

1) participation in a nationwide benchmarking study and 2) limiting overhead cost.
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Q. Describe the Benchmarking Study results as they pertain to PGE’s R&D spending.

A. PGE and 48 utilities voluntarily participated in a 2016 R&D Benchmarking Survey

conducted by the Electric Power Research Institute (EPRI). In that study, PGE’s annual
R&D expenditure of $2 million was the fifth lowest out of the 12 participating western
utilities. PGE also ranked below average on a revenue-adjusted basis, when compared to all
48 utilities.® On absolute and relative bases, PGE’s R&D expenditure is low when
compared to western utilities and low on a revenue-normalized basis compared to 48 U.S.
utilities.

Describe the Benchmarking Study results as they pertain to R&D administrative costs.
PGE limits its overhead costs in pursuing R&D even in the face of increased funding and
program efforts. PGE’s FTEs for R&D administration have decreased from 1.7 in past years
to only 1.0 for 2018. The EPRI R&D benchmarking study showed that for investor owned
utilities the average number of R&D FTEs was 1.3. The fact that PGE’s FTE levels
associated with R&D administration are lower than the utility average validates the
efficiency of PGE’s R&D program.

Does PGE engage research partners?

Yes. PGE leverages many of its R&D projects financially by working with other utilities as
well as universities to co-sponsor and/or share R&D. In doing so, PGE and its customers
receive 100% of the benefits for a fraction of the overall research costs; often receiving
useful knowledge much earlier than if we did not contribute or otherwise engage with
research partners. PGE’s university partners view PGE’s R&D dollar contributions as part

of required matching funds for much larger federal or other institutional grants, and would

& Out of 48 utilities, PGE ranked 20™ from low to high when R&D expense was normalized to revenue, and was
about 75% of the overall average of 0.21% of R&D expense as a percent of revenue.
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otherwise be unable to receive the necessary funding without PGE’s co-sponsorship. PGE
will work with several universities on shared projects that support unique, regional
renewable power research that include wave, wind, solar, and CO, capture, as well as
sequestration through torrefied biomass fuel used to displace coal. PGE will continue to
co-sponsor projects with Portland State University, Oregon State University, Washington
State University, University of Oregon and Oregon Institute of Technology.

How have PGE’s customers benefited from R&D in the past?

PGE recently completed a 20-year retrospective report covering its R&D activities over the
period 1994-2014. An experienced consultant, funded by PGE, performed seven detailed
case studies to assess value and benefit to customers. Value determinations involved both
operating savings and avoided capital expenditures (netting these against operating costs and
capital costs). The net value for these seven case studies were then compared to the base
R&D costs that made these projects possible. The comparison showed a $37 to $1 net value

over the original R&D cost. PGE’s work papers for Exhibit 600 include this 20-year report.

. What is PGE’s plan for 2018 Smart Grid projects?

PGE has identified 48 total projects for 2018 of which 18 relate to Smart Grid (or
“Integrated Grid”) topics. Smart Grid work comprises 38% of the total project numbers and
34% of the 2018 R&D funding request. Of the 18 Smart Grid projects, 12 are primarily on
the behalf of residential and commercial customers. This is timely due to the influx of
electrical devices that are rapidly becoming “smart” and finding their way into the “internet
of things” ecosystem. Examples include more granular and autonomous energy controls at
the device level (e.g., water heaters, thermostats, and lighting of all types). The energy

control devices, when aggregated appropriately, may be harnessed to benefit the power grid,
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and thus customers in terms of load shifting and demand response support, which ultimately
can lower operational costs.

Please summarize PGE’s other 2018 R&D efforts and the reasons behind these efforts.

PGE’s 2018 R&D effort also supports System Reliability, Renewable Power and
Operational Efficiency and these proposed R&D projects are in proportions varying from
15% to 20% of the 2018 R&D effort. System Reliability and Operational Efficiency work
focuses on PGE’s established infrastructure (e.g., power plants, poles, wires and
substations), making it more reliable, safe and efficient. R&D in these areas, especially
when coupled with EPRI programs, help PGE to keep abreast of industry best practices and
lessons learned in power generation and transmission and distribution areas. PGE R&D
projects include twelve EPRI programs, and are part of the 24 projects that form the three
areas of interest. Finally, there are four Energy Storage and two System Resiliency projects
targeted for 2018 R&D efforts. Due to cost, energy storage options such as batteries
continue to hover at the edge of practicality; nonetheless, PGE needs to be aware of
advances in this area especially as it relates to system resiliency support in the event of
large, disruptive events such as a Cascadia Subduction Zone earthquake. In these types of
emergencies, energy storage capability, whether stationary or mobile such as in electric
vehicles, can play a meaningful role in recovery and restoration efforts. PGE will continue
its efforts to validate use cases for the five MW, 1.25 MWh lithium ion battery inverter
system (BIS) at its Salem Smart Power Center. This substantial BIS was highly subsidized
by the United States Department of Energy as part of its five-year Pacific NW Smart Grid

Demonstration Program of which PGE was a participant from inception.
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B. Memberships
Please explain the increase in membership expenses from 2016 to 2018.
PGE’s membership costs have increased by approximately $475 thousand from 2016 to
2018. This increase is largely attributed to PGE’s mandatory participation in WECC and
PEAK Reliability (PEAK), projected at $2.3 million in 2018, compared to $2.0 million in

2016.

Q. What process does PGE use to budget for annual WECC and Peak expenses or fees?

PGE bases its budget for 2017 and 2018 on the estimated amounts provided to PGE from

WECC and PEAK that are included in their annual business plan and budget documents.

Q. What reasons do WECC and PEAK provide for the increased fees?

According to annual budget documents, both WECC and PEAK are increasing membership
fees due primarily to rising personnel expenses and increases in fixed asset additions.

Have there been any other significant increases in membership costs?

Yes. PGE’s share of membership in the Northern Tier Transmission Group (NTTG) will

increase by approximately $100,000 from 2016 to 2018.

Q. Whatisthe NTTG?

The NTTG is comprised of transmission providers and customers that actively purchase and
sell transmission capacity on the Northwest and Mountain States grid. The group
coordinates individual transmission systems planning of their high-voltage transmission
network to meet and improve transmission services that deliver power to customers. NTTG
coordinates its planning activities with the three other Regional Transmission organizations
in WECC (Columbia Grid, West Connect, and CAISO). PGE participates in the NTTG

along with a number of other utilities, transmission owners, and stakeholders in the region.
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Q. What reasons does NTTG provide regarding their fee increase?

A. Beginning in 2017, NTTG anticipates a sizable increase in consulting and legal fees

regarding potential modifications to Federal Energy Regulatory Commission (FERC) Order
No. 1000, which establishes the requirements for transmission planning.® NTTG also
anticipates increased modeling and analysis to support the development and implementation
of the WECC Anchor Data Set (ADS). Benefits of the ADS include establishing a common
starting point for all production cost model and power flow datasets, produced by WECC
and the Planning Regions, which will result in aligned assumptions used in the planning
model development for The Transmission Expansion Planning Policy Committee and the
Western Planning Regions.
Has PGE included an adjustment to Memberships in this case?
No. In the past PGE has included a pre-filing adjustment to remove costs associated with
non-utility memberships and lobbying. However, because these costs are identifiable when
PGE is charged for them, PGE now records and budgets for them in applicable, non-utility
accounts that are not included in this filing.

C. Accounting and Finance Services
How much are costs in PGE’s Accounting and Finance organization projected to
increase for 2018?
PGE’s costs for these services are forecast to increase from approximately $9.9 million to
$11.3 million from 2016 to 2018.
Please briefly describe the drivers behind this increase.
This increase is due to the addition of four FTEs needed to support various functions in the

Accounting and Finance area along with an increase in outside services support.

% See https://www.ferc.gov/industries/electric/indus-act/trans-plan.asp for more detail on FERC Order No. 1000.
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Q. Why does Accounting and Finance require four additional FTEs?

A. PGE is adding four additional FTEs to help in the following areas:

Supply Chain — We are adding two FTEs to Supply Chain Services to address the
current lack of resources available for supporting increased activity in both
purchasing and vendor management activities due to centralization and streamlining
of all supply chain functions.

Accounts Payable/Receivable (AP/AR) — One FTE is being added to the AP/AR
department to provide additional compliance support for PGE’s purchasing card
(P-card) program. After auditing its P-card program, PGE determined that additional
oversight was required to improve compliance management and provide timely
reviews of expenditures. Doing this will reduce PGE’s potential exposure to
unauthorized/fraudulent charges.  Additionally, compliance responsibilities will
increase as PGE increases its ratio of P-card usage versus check or Automated
Clearing House transactions, in order to reduce the average per-transaction charge.
Corporate Finance — We are adding one FTE to provide company-wide Enterprise
Risk Management (ERM) support. PGE does not currently have a full-time resource
dedicated to ERM activities. This position will work throughout the organization
with subject-matter experts to identify and assess particular events or circumstances
in terms of their likelihood and magnitude of detrimental impact to PGE. The next
steps after identification are to develop a response strategy and to monitor future

progress.

Q. Why are outside services increasing for Accounting and Finance?
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The outside services increase is largely attributable to increases in PGE’s auditing costs for
2017 and 2018 as compared to 2016. Beginning in 2017, PGE’s audit services increased
their fees by approximately $100,000. Additionally, PGE is forecasting an increase of
approximately $200,000 for additional auditing hours needed to identify and review the
accounting and controls impacts related to a number of current and future accounting
changes. Some of these changes include: 1) the implementation of PGE’s new Customer
Information System; 2) new lease accounting rules issued by the Financial Accounting
Standards Board (FASB); and 3) new revenue recognition accounting standards issued by
the FASB.
Have outside services increased in any other accounting services areas from 2016 to
20187
Yes. There is also an apparent increase in the budget for tax consulting services. However,
this is due to an unusually limited need for these services during 2016, resulting in lower
than average costs. If looking across the period of 2013 through 2016, PGE’s tax
department spent an average of approximately $480,000 per year for tax consulting services.
This compares to the 2018 forecast of approximately $206,000. With a very active
legislative session in 2017, which includes a large number of tax proposals, PGE fully
expects to spend its consulting services budget for both 2017 and 2018.

D. Insurance
What types of insurance coverage does PGE maintain?
PGE maintains a prudent portfolio of insurance coverage, which we list and describe in PGE

Exhibit 602 and confidential PGE Exhibit 603. In general, the insurance coverage
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maintained by PGE falls into two broad programs: Property and Casualty. We discuss these
below as well as address retained losses.

What is PGE’s forecast for insurance premiums for 2018?

As shown in Table 4 below, we expect total Property and Casualty premiums to be
approximately $11.4 million, excluding 50% of non-primary layers of Directors and Officers
(D&O) insurance. PGE expects the Property program premiums to increase slightly due to
an increase in PGE’s total insured value coupled with a mild annual 2.0% rate increase. The
decrease in Property premiums from 2016 to 2018, shown in Table 4 below, show a
decrease because there was a limited-time builder’s risk policy extension in 2016. If the
builder’s risk policy is factored out ($0.35 million), premiums show a slight average annual
increase of 2.5%. Within the Casualty program, PGE expects slight increases in premiums
in its General Liability, Workers” Compensation and Cyber Liability coverages. Unforeseen
severe Casualty losses would produce upward pressure on rates beyond the current forecast.

Overall, we expect a mild 1% impact on premiums.

Table 4
Insurance Premiums ($ millions)
2016 2018 Annualized
Type of Loss Actuals** Budget** % Increase
Property $5.93 $5.88 (0.5)%
Casualty $4.86 $5.13 2.7%
Total* $10.79 $11.38 1.0%

* May not sum due to rounding.

** Premium amounts do not include membership credits or non-primary
layers of D&O insurance

What is PGE’s forecast of expenditures for retained losses from 2016 to 2018?
As shown in Table 5 below, PGE’s forecast of expenditures for retained losses increases by
approximately 14.1% annually from 2016 to 2018. We discuss retained losses in more

detail below in Section 2.
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Table 5
Retained Losses ($ millions)
2016 2018 Annualized
Type of Loss Actuals Budget % Increase
Workers' Compensation $1.57 $1.75 5.8%
Auto & General Liability $1.19 $1.83 24.2%
Total* $2.75 $3.58 14.1%

* May not sum due to rounding

1. Casualty

Q. What types of coverage are included in PGE’s Casualty insurance program?

A. The eight components of PGE’s Casualty insurance program are as follows:

General & Auto Liability

Directors and Officers (D&Q) Liability)
Fiduciary Liability

Workers” Compensation

Nuclear Liability

Cyber Liability

Aviation Hull & Liability

Surety Bonds

PGE Exhibit 602 describes each policy’s purpose in more detail.

Q. Why is D&O insurance coverage important?

A. D&AO liability insurance is important for the following reasons:

It insulates customers and shareholders from having to shoulder the full financial
impact in situations where PGE owes its directors and officers an indemnity
obligation or where PGE is a named party in securities litigation;

The limits purchased are consistent with utility industry standard practices and reduce

overall risk to both customers and shareholders;
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« Maintaining the appropriate limit and type of D&O insurance is necessary to attract
and retain qualified and competent directors and officers; and
o It shields PGE’s directors and officers against normal, but sometimes significant,
risks associated with managing the business.
Is PGE requesting 100% of the D&O premiums?
No. PGE is requesting 100% of the first layer of D&O coverage and 50% of supplemental
layers. PGE made these adjustments to mitigate customer costs for insurance. Although we
have made these reductions in this filing, we still believe that the inclusion of 100% of D&O
insurance premiums in customer prices is appropriate.
Why does PGE purchase Workers’ Compensation insurance?
The State of Oregon requires PGE to maintain coverage to provide employees who are
injured on the job with insurance coverage that will compensate them for lost wages,
medical care, and if necessary, vocational rehabilitation.

Retained Losses

Please explain Retained Losses.

Retained losses are the portion of any claim falling within PGE’s self-insurance retentions
for its Auto Liability, General Liability, and Workers’ Compensation exposures that are
frequent and predictable. Simply put, retained losses are the amounts borne by PGE before
any insurance recoveries.

What is the forecasted increase in annual claim expenditures for retained losses in
Workers’ Compensation and Auto and General Liability?

As shown in Table 5 above, PGE expects annual cash expenditures for retained losses for

Workers’ Compensation and Auto and General Liability claims to increase by an annual
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average of 14.1% from 2016 to 2018. The actuarial projection of annual expenditures for
Workers” Compensation and Auto and General Liability retained losses is directly correlated
to PGE’s actual loss experience over time. In 2017 and 2018, PGE’s annual expenditures

are budgeted at the expected level, based on the actuarial projections.
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V. Environmental and Licensing Services
Please describe the change in environmental and licensing costs from 2016 to 2018.
Environmental and Licensing Services (ELS) forecasted costs, as charged to A&G, are
approximately $2.2 million for 2018 compared to approximately $4.4 million in actuals for
2016.
Why did ELS costs decline?
This decrease is primarily due to the removal of environmental remediation costs and
revenues associated with the Portland Harbor Superfund Sites (Portland Harbor), the Natural
Resource Damage obligation (NRD),'® the Downtown Reach portions of the Willamette
River, and the Harborton Restoration Project (Harborton) from base rates. If excluding
these costs from both 2016 actuals and the 2018 forecast, ELS costs charged to A&G still
decrease by approximately $0.8 million.
Why has PGE removed these costs from base rates?
PGE has removed these costs to reflect a stipulated agreement between PGE, Staff of the
Public Utility Commission of Oregon, the Citizens’ Utility Board, and the Industrial
Customers of Northwest Utilities, stating that PGE will defer and record all environmental
costs and offsetting revenues associated with Portland Harbor, NRD, Downtown Reach, and
Harborton in the Portland Harbor Environmental Remediation Balancing Account (PHERA)
as described in Docket No. UE 311, PGE Exhibit 100.** This agreement, however, is still
awaiting a decision from the Commission. If the Commission’s decision is materially

different from the above referenced stipulation, PGE will seek to include the 2018

19 The amounts of NRD damages or mitigation to natural resources are measured in Discount Service Acre Years.
' Associated Docket Nos. UM 1789, UP 344, and UE 311 have since been consolidated into Docket No. UM 1789.
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1 forecasted costs associated with Portland Harbor, NRD, Downtown Reach, and Harborton

2 into our 2018 test year forecast.
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V. Summary

Q. Please summarize your request for A&G in this filing.

A. We request that the Commission approve PGE’s forecast of $172.1 million in A&G costs in
the 2018 test year. This represents a $1.2 million increase from 2016 actuals due primarily
to increases in employee benefits (i.e., health care and dental premiums), safety, security and
emergency management, and support services.

Absent cost increases for employee benefits and IT (plus the increase associated with
OPUC fees), PGE has reduced its 2018 A&G forecast with an overall annualized 4.1% cost
decrease from 2016.

Q. Does this conclude your testimony?

A. Yes.

UE 319 — General Rate Case — Direct Testimony
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A&G Summary Costs ($ millions) FTEs
2014 2015 2016 2017 2018 2016 to 2018 2014 2015 2016 2017 2018 2016 to 2018
Category Actuals Actuals Actuals Budget Forecast $ Delta Annual % Actuals Actuals Actuals Budget Forecast $ Delta Annual %
Major Functional Areas
Facilities and General Plant Maintenance 55 4.8 55 6.6 7.0 15 12.7% 12.9 28.2 23.3 21.9 21.9 (1.5) -3.2%
Accounting/Finance/Tax 9.7 9.5 9.9 10.9 11.3 1.4 7.0% 69.9 69.3 70.8 79.8 79.8 9.1 6.2%
HR/Employee Support (net of capital allocs.) 8.5 9.0 9.8 11.1 13.4 3.6 16.7% 107.8 111.1 114.0 129.5 135.4 214 9.0%
Insurance / 1&D 8.5 12.1 115 12.2 12.2 0.8 3.3% 6.9 6.9 7.0 7.0 7.0 0.0 0.2%
Legal 4.6 5.2 10.0 9.5 5.4 (4.6) -26.3% 22.6 22.0 21.6 249 24.9 3.3 7.5%
Regulatory Affairs 2.6 2.8 2.6 3.3 3.4 0.8 15.1% 30.0 31.2 28.9 34.0 34.0 5.1 8.4%
Corporate Governance 4.5 4.5 4.6 5.1 5.4 0.8 8.0% 16.7 17.4 18.2 18.3 18.3 0.1 0.2%
Business Support Services 2.7 25 2.4 2.6 2.8 0.3 6.1% 7.0 7.0 5.1 55 5.5 0.4 4.0%
Environmental Services 2.7 4.7 4.4 2.1 2.2 (2.1) -28.5% - - - - - - #DIV/0!
Corporate R&D 13 14 2.0 1.9 3.0 1.0 23.3% 1.7 1.2 1.0 1.0 1.0 0.0 2.4%
Contract Services/Purchasing 1.2 13 14 14 14 0.0 1.0% 14.3 17.2 16.2 148 14.8 (1.4) -4.6%
Security and Business Continuity 2.0 2.2 2.2 2.6 2.9 0.7 15.5% 11.4 15.0 14.0 18.0 19.0 4.9 16.2%
Corp Communications/Public Affairs 1.9 2.0 2.2 2.4 2.4 0.2 5.4% 234 243 25.0 26.2 26.2 1.3 2.5%
Load Research 0.2 0.0 0.1 - - (0.1) -100.0% - - - - - - #DIV/0!
Hydro Licensing and Support 0.1 0.1 0.1 0.1 0.1 0.0 4.4% - - - - - - #DIV/0!
Performance Management 15 13 13 2.0 2.1 0.8 27.7% 15.2 10.9 12.0 13.3 13.3 1.3 5.1%
Governmental Affairs 1.0 1.2 1.2 1.2 1.2 0.0 0.8% 8.5 8.8 10.1 11.0 11.0 0.8 4.0%
Subtotal 58.5 64.4 71.0 75.0 76.3 5.2 3.6% 348.1 370.5 367.3 405.2 412.1 44.9 5.9%
Other A&G Costs
IT: Direct & Allocated 10.2 11.3 12.1 11.0 13.4 13 5.3% 234.8 234.8 272.4 309.3 324.2 51.8 9.1%
Corporate Cost Reductions - - - (3.6) (3.6) (3.6) N/A (34.7) (33.7) (33.7) #DIV/O!
Other Membership Costs 2.4 29 3.1 33 3.6 0.5 7.4%
Incentives 21.2 20.9 21.6 28.2 12.6 (9.0) -23.6%
Severance 0.0 (0.1) 1.6 1.3 1.3 (0.3) -9.3%
Regulatory Fees 5.9 6.4 6.7 6.9 8.7 2.0 13.9%
General Plant Maint. 2.3 2.6 2.6 2.6 2.9 0.3 5.3%
Total PTO to A&G 5.3 5.9 4.4 5.9 6.3 2.0 20.6%
Total Labor Loadings to A&G - (0.0) 0.0 (0.0) 0.0 - 0.0%
Benefits (net of capital allocs.) 53.0 54.3 51.8 58.1 57.7 5.9 5.5%
Corp Allocations (4.5) (3.8) (5.7) (7.5) (8.7) (3.0) 23.2%
Revolver Fees, Margin Net Int., & Broker fees 25 3.0 1.9 1.9 1.8 0.1) -3.2%
Subtotal 98.4 103.2 99.9 108.0 95.8 (4.1) -2.1%
TOTAL A&G 156.9 167.6 170.9 183.0 172.1 1.2 0.3% 582.9 605.3 639.7 679.8 702.7 63.0 4.8%
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PGE's Insurance Policies

Insurance Policy

Description

All Risk Property

PGE’s main All-Risk property insurance program is led by FM Global and insures PGE’s property such as power plants, substations,
office buildings, etc. from “all-risks” of direct physical loss or damage (including boiler and machinery), subject to policy exclusions,
caused by perils such as fire, explosion, lightning, wind, ice, hail, flood, earthquake, and certain acts of terrorism. This policy
specifically excludes coverage for PGE’s transmission and distribution property as well as PGE’s renewable projects. Under this
program PGE maintains coverage limits of $1 billion with a $2.5 million deductible.

Renewable Property

The All-Risk property insurance program for PGE’s renewable assets is currently placed in the London market. Operational All-Risk
coverage for these assets, including both wind and solar, are insured to their combined full replacement value of $1.8 billion and carry a
$0.15 million deductible

Director's and Officer’s
Insurance

Directors and Officers (“D&Q™) Liability Insurance shields PGE’s directors and officers against the normal risks associated with
managing the business. The insurance premiums requested in this case are reasonable expenses that are necessary to attract and
maintain qualified and competent directors and officers and they provide a direct benefit to PGE’s customers. Currently PGE purchases
$140 million in D&O insurance limits with $.75 million deductible. No deductible applies to Side A, or individual coverage. The limits
purchased are reasonable, necessary and consistent with the standard practice of the utility industry. The lack of an appropriate level of
D&O insurance would make it difficult for PGE to hire qualified and competent people for positions at the director and officer level.

In addition, lack of appropriate D&O limits would provide a significant motivation for our experienced directors and officers to seek
employment elsewhere. Subjecting the Company to the potential of such adverse outcomes is not in the best interest of PGE’s
ratepayers.

General & Auto
Liability

General and Auto Liability insurance covers PGE’s legal liability from claims resulting from bodily injury or property damage arising
out of PGE’s operations, including the use of company vehicles. Given PGE’s contact with its customer’s premises and the dangerous
nature of its operations, this insurance is of paramount importance. PGE maintains coverage limits of $160 million with a $2 million
self-insured retention.

Nuclear

PGE is required by the United States Nuclear Regulatory Commission to maintain Nuclear Liability coverage for the on-site storage of
its spent fuel until such time that the radioactive materials have been removed from the Trojan site. The coverage consists of three
policies: (1) The Facility Form insuring PGE’s legal responsibility for damages because of bodily injury, property damage, or covered
environmental clean-up costs caused by the Nuclear Energy Hazard during the policy period and reported within ten years of the policy
termination date. (2) Master Worker insuring PGE’s legal obligation to pay as damages because of bodily injury sustained by a
“worker” and caused by the nuclear energy hazard. “Worker” refers to a person who is or was engaged in nuclear related employment;
(3) Suppliers and Transporters covering incidents caused by radioactive waste materials stored either temporarily or permanently at off-
site locations not owned/operated by the insured.

Fiduciary

Fiduciary Liability insurance provides protection for officers and employees for both breach of fiduciary duties and other wrongful acts
in the administration of employee benefits programs. This program is made up of total limits of $50 million with a $0.25 million self-
insured retention.

Aviation

This policy insures the helicopter’s hull value from physical damage and provides $20 million of liability coverage in operating the
aircrafts during PGE’s aerial patrol operations.

Cyber

The policy has several insuring agreements, providing coverage for: (1) damages and claims expenses due to theft, loss or unauthorized
disclosure of personally identifiable non-public information or third party corporate information, (2) costs incurred to comply with a
breach notification law, and (3) claims expenses and penalties in the form of a regulatory proceeding resulting from the violation of a
privacy law such as HIPPA or FTC. PGE purchases a limit of $10 million with a $.25 million self-insured retention.

Fidelity & Crime

Insures losses incurred by PGE or its employee benefit plans as a result of the dishonest acts of employees, including embezzlement,
forgery or the theft of money or securities. The policy has a $10 million limit and $0.5 million deductible. This coverage is typically
excluded under most All-Risk Property policies and must therefore be purchased under separate cover.

Workers'
Compensation

The State of Oregon requires PGE to maintain excess coverage to protect itself from catastrophic losses to employees arising out of and
in the course of employment. This coverage sits above PGE's self-insured Workers' Compensation program.

Surety Bonds

In the course of doing business PGE must procure and maintain a number of Surety bonds throughout the year. These bonds allow
PGE to do work for various state and city governments and agencies and are a requirement for maintaining a form of collateral for self-
insuring PGE's Workers’ Compensation obligations.
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PGE 2018 R& D Proposed Projects
Brief Descriptions

The below R&D projects will be brought before PGHEResearch and Development Committee for consideragind
prioritization in 2017. PGE expects most of thpegects will be continued through 2018. Due te flnid nature of research
projects, funding ratios are subject to change.

These projects primarily relate to the below tomitapplication:

SG

SR
RP

OE

ES
SY

Smart Grid

System Reliability
Renewable Power
Operational
Efficiency

Energy Storage
System Resiliency
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PGE R&D Projectsfor 2018

Brief Description Topic 2018 $

1. Joule Bank System (JBS) SG 40,000
This is a continuation of a project started Octahe2014 on the design and early prototyping of
the Joule Bank System which involves a flexibleghty efficient, residential heating and
cooling system based on heat pumps and thermalgetoExtensive collaboration has evolved
to ensure arms-length, third-party assessmentalimiating institutions include Harvey Mudd
School of Engineering for thermodynamic assessnamt modelling and Portland State
University for initial prototype design and devefognt. Because of the thermal storage and
utility control features, it is estimated that 9086 peak demand can be eliminated and |the
energy storage can be “filled” mostly at PGE’s désion. In 2015, PGE concluded theoretical
and prototype development; in 2016 — a bench spateluction” model was tested under real-
world conditions. In 2017/2018 PGE will work witmaanufacturer to evolve a field prototype.

2. PSU — Battery Backup Filed Demo; Residential anid Gr ES 40,000
As electric utilities experience increasing pertgraof distributed renewable power generatjon
(wind and solar) resources at the distribution &ddvel, there is heightened awareness for| the
need to ensure acceptable power quality from batéty and reliability perspectives. Energy
storage devices will be needed to store energy whén abundant and to release it when
needed.. Development of the energy storage devidks enable the grid to respond with
demand side controls and limit peak power demahavdilable in sufficient capacity, energy
storage devices will help resolve the present “dmpatchability” of wind and solar power
assets which currently dominate the renewable payesreration resource stack mix. This
development will advance the incorporation of mofethese types of renewable power |in
response to carbon emission reduction policiesutdittothe promotion of renewable energy
standards (RPS).

To accomplish this on a more distributed basis irequthat PGE take steps similar thase
described above for incorporation of renewable paeerces such as wind and solar. This can
also be done using energy storage alone on ahditgd basis. PGE has collaborated with
Portland State University’s Electrical and Compuigmgineering (ECE) Department to take

steps in the placement of battery energy storagécele at residential locations. This
collaboration will allow the testing and use of eryw safe_aqueous ion battery that has more
energy density than power density, and more s@itidslhousehold use. The vision is that PGE
would own and maintain the 7 to 8 KW inverter ahd hominal 50 kWhr battery as investment

assets so that:

* PGE through, an agreement with the premise owiaeruse the battery

« Controls for the battery would enable demand respowind firming, etc.

« Upon loss of utility power a disconnect allows batery to power the home

» Upon re-gaining utility power the inverter will allv automatic grid re-synching
« The inverter will also monitor and control for istiing conditions

* The meter for the system will track energy for hcanel grid separately

e The meter also supports circuitry to facilitateetebtry, command and control

PGE expects the battery will serve PGE'’s purposethe vast majority of the time. For the
home owner, the battery-inverter will provide theape of mind of having back up power for
that short period of time that loss of power isengnced on PGE’s grid. The home owner

knows that the battery will be supporting the imged penetration of renewable power such|as

! Oregon is one of 29 states with a renewable giartitandard requirement. In Oregon this translaigsajor investor owned utilities and
larger consumer or municipal owned electric uébtneeding to account for 20% of power sales viawable power resources by 2020;
27% by 2025 and 50% by 2040. This is above a breselithe present renewable hydropower resourcahdge utilities meaning that these
are entirely new and thus incremental to that lirzeel

Page 2 of 21
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PGE R&D Projectsfor 2018

Brief Description Topic 2018 $

wind and solar.

OSU - Cascadia Lifelines Research SR 50,000
The Cascadia Lifelines Program will provide essdntind unique engineering solutions
including cost-effective retrofit strategies forfrastructure subjected to long-duration shakjng
resulting from a Cascadia Subduction Zone everg. drbject will provide improved prediction
of ground-shaking specific to Oregon conditiongdicted seismic behavior of soils unique|to
the Willamette Valley, including the liquefactionotential, and system optimization of
interdependent lifelines. The impact of this reskawill help assess cost-effective approaches
to increased resilience, resulting in saved lived amproved business continuity for western

Oregon and PGE’s service territory. In joining tipiogram effort headed by Oregon State
University (*OSU”), PGE continues taking a pro-aetiapproach in minimizing the impact pf
the next devastating earthquake on its customess,daing its part in improving Oregon|s
ability to bounce back from such an event. As asdary benefit, teaming with OSU on this
research gives PGE ready access to the team ahiselgzard mitigation experts at the
university. R&D funding is $50,000 per year for gyé&ar commitment or $250,000 over fiye
years; PGE occupies a seat on the management th@drduides the OSU research priorities.
The dollar commitment on behalf of PGE customemuisstantially matched from other utility
and related infrastructure providers (e.g., BPA,@JD NW Natural, EWEB, Port of Portland
and others) yielding a match of five to 10 fold.

CEA-2045 EPRI demo of “Smart” Water Heaters & EMBEYV 240V Chargers) SG 40,000
EPRI has convened a group of utilities, e.g. DuReuthern Company, AEP, BPA, TVA
appliance manufacturers; for PGE: water heaters aledtric vehicle supply equipment
(EVSEs) and communication device makers to confielct demonstrations targeting 10 units
of each type of appliance; mostly at PGE employaméds. The goal is to advance end-to-¢nd
capability of demand response (DR) using the CEAS2€bmmunication interface (also known
as the appliance socket.) This is a three phdeet &kginning with project planning in 2018.
Projected field deployment and demonstration stbetsveen mid-2014 to early-2015. Non-
EPRI program follow up and evaluation in 2016. Whis proposal PGE intends to test demand
response (DR) with hot water heaters and EVSE®a®mdd response tools into 2017 and 2018.
Expected benefits to PGE include: (1) Influence deenand responsive behavior of appliances
(by providing requirements to manufacturers thruRBP (2) Advance efforts that PGE
proposed it would pursue as part of PGE’s Integr&esource Plan (IRP) and in PGE Smart
Grid reports to OPUC and finally, (3) Advance oherwise support PGE’s Retail Market
Strategy to provide innovative solutions for PGEtomers.

Transmission and Distribution Analytics Pilot SR 0
Over a period of 3 years, initially proposed for120- 2017, PGE’s Transmission and
Distribution (T&D) Asset Management group has atitid research into a detailed analytics
effort involving meter and other T&D data. This Hasen a long planned effort with initial
scoping in 2014 that has involved looking for adequsoftware and vendors to provide the “big
data” analytics capability and long-term supporsét Management is close to concluding best
options and thus desires to proceed. This initiat pvill drive PGE’s grid optimization efforts
in support of a smarter grid (integrated grid) avitl be very economic based on initial cgst
assessments. It is also consistent with PGE’s S@ragttRoadmap. If all goes as planned, 2018
will be the year where PGE will commit capital fumgl bringing this effort out of the R&L
stage to full implementation.

Dispatchable Standby Generation (DSG) Non-Emergé&maeigsions Conversion SR 0
PGE’s DSG Department will continue to continue évelop a testing and monitoring protogol
that will meet newly enacted US EPA requirementaigost effective manner. This would
require PGE to equip an existing DSG site that hadtiple generators with real time
monitoring and information logging using a uniquethod of gathering values from pressure
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~

transducers, thermocouples, and data logging earpnto interface to existing DSG
communications infrastructure. This research willlidate the new exhaust monitoring

equipment and interface to an onsite data loggegrated in existing PQ meters. If successful,
DSG can roll out the technology to other DSG sited enhance the usefulness of DSG beyond

50 hourslyear. If successful, the allowed use ofsDgenerators will change from a limited
number of hours/year (by EPA) to an unlimited numdfehours. This will allow PGE to utilize

the DSG generators for a variety of reasons thatnat allowed now, such as peak pow
demand response, economic dispatch, etc. Theasetepotential of the DSG generators
very valuable to PGE. If the creation of ‘non-egemicy’ DSG machines is feasible, we w
move forward with converting more machines, anddase the value of the DSG program.

er,
is
ill

Exportable Power Demonstration using EVs
PGE will monitor the deployment of fleet electriehicles (EV) capable of exporting power

ES
to

the grid (e.g. Via pickup truck or equivalent) etekmine effectiveness, total cost of ownership,

and exportable power capabilities. This would lo@edin the context routine (e.g., batte

support when replacing a residential transformed eesiliency applications (e.g., powering

communications hubs). The project will also assgser sentiment when compared to us
existing internal combustion engine vehicles in PJteet for the same purposé&shis project
will also explore a vehicle to grid (V2G) demonsia involving Nissan Leaf EVs and th
Princeton Energy Systems bidirectional chargerfirgve This project will allow the purchas
and installation of two bidirectional charger/integs for two used Nissan Leafs and allg
control of the flow of electricity to and from tehicle to the grid. Nissan North America h
the ability to modify the 2013 and newer Nissanflmadel SL or SV to perform Vehicle
Grid Functions and is interested in working withEP@ conduct a trial in PGE service arg
Nissan will provide project support and vehicle rfigdtion at no charge. Princeton Ener
Systems (PES) has created a V2G Inverter/Chargectimnects to a modified Nissan Leaf t
can allow bi-directional flow of electricity to arfdom the Nissan Leaf. Control of the pow
flow is through an interface with the PES devicd aan allow increasing/decreasing the cha
rate or increasing/decreasing the export of powethe grid. This device is close to bei
approved for use in the US. PGE would like to dffdis demonstration in a fairly hig
visibility location to ensure public access andadional opportunities.

ry
ng

e
e
WS
as
o
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gy
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er
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ng
h

PGE Employee EV Charging Behavior Research
With the increased penetration of electric vehi¢leg) and supporting infrastructure -- PGE
needs to research various concerns as this uses ngmp for example:
« charging and driving habits of EV customers
e battery life & degradation as it relates to a driveharging & driving habits
e impact of TOU rate schedule on EV charging
e commuting habits of EV drivers
PGE has pursued this research via studying théndrhabits and usage of PGE employees
part of this R&D project.

SG

as

EPRI Program 62 — Occupational Health and Safety

The Electric Power Research Institute’s (EPRI) Paong 62 (P62) provides members wi
research relevant to current and anticipated odmrg health and safety (OH&S) issues. T
deliverables derived from PGE’s engagement willused to build, update, and sustain

occupational health and safety program. P62 alsuiges the ability to guide future Oreg
Health& Science University (“OHSU”) research forethindustry while leveraging th
experience, ideas, and funding of other electiidyutompanies. Deliverables relate directly
the influence of worker protective clothing (heaté stress); economic evaluation

ergonomic interventions; economic safety metricBdators; development of an expost
database; and SF6 decomposition by-products. Additideliverables include monthly safe
webcasts (recorded), a technical workshop, andsadoeEPRI’s technical staff. By utilizin

OE
th
he
ur
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e
to
of
Ire
ty
g

EPRI PGE has an information resource that withwalfor better short- and long-term safe

ty

50,000
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planning and strategizing. The program is designeatidress both current issues and anticipate
those of tomorrow.

. EPRI Program 180 — Distribution Systems OE 170,000
Distribution system owners need to continually ioyw the efficiency and reliability of the
distribution system, to accommodate a higher patietr of distributed energy resources
(DER), and to maximize utilization of existing dibution assets without compromising safety
and established operating constraints. Significdwainges to distribution design and operating
practices are needed to accommodate these newaeruits. At the same time, utilities wjll
continue to grapple with the ongoing challengearmfging infrastructure, increasing custorper
expectations, increasing competition for resouraesd, an aging workforce. Recent experience
with major storm events has also revealed a neeteiexamine practices for designing,
maintaining, and operating the distribution systemimprove its overall resiliency. EPRI's
Distribution Systems Program has been structuregrtvide members with research and
application knowledge to support planning and manaant of the grid today and the transition
to a modern integrated grid. The Program delivngortfolio of tools and technologies to
increase overall distribution reliability and réssiicy; understand the expected performance for
specific components throughout its life cycle; assmethods for evaluating the condition|of
system components; and develop and test new temirel The program delivers a blend|of
short-term tools such reference guides and indystagtices as well as longer-term resedrch
such as component-aging characteristics and thelaf@went of new inspection technologies.
Overall, the Program includes research that supmpiti modernization and provides tools for
planning, design, construction, maintenance, ofmeraand analysis of the distribution syste

. Inspection and Correction — Below Grade Corrosion SR 0
PGE is very interested in developing an inspectiod correction program that facilitates

learning more about below grade corrosion for @lvgnized lattice towers, galvanized tubular

steel poles and weathering steel tubular steelspoléhe research should also include a sufvey
of industry best practices. Presently, the Comgasyvery little experience with evaluating the

below grade condition of its steel structures. P@IE employ the services of a competent

vendor or OSU, to research different techniquesvi@uate below grade corrosion as well| as
devise and kick off a pilot program to begin loakiat a sampling of its transmission towe
Early discussions between PGE and OSU note thagtiexi corrosion rate monitoring
techniques were mainly developed for measuringoston rate of metals with accessible
measurement surfaces. For metals embedded in gwldocations and sizes of the corroding
surfaces are unknown because embedded steel surfaseil is inaccessible for direct
measurements due to the presence of the thickceedr which is electrically resistive. This
limitation yields existing corrosion rate measureir@chniques inaccurate, unreliable, and in
most cases, unusable in field applications. Thim mgpothesis of the proposed research is that
half-cell potentials on the soil surface can beduseidentify the locations and sizes of anodic
(positively charged) and cathodic (negatively ckajgsites on the embedded metallic surfaces.
The idea is similar to the concept of half-cellgrdtal mapping for reinforcement corrosion|in
concrete, but with considerably different challeng&he soil cover has significant differenges
from concrete cover in chemical composition, thiss, porosity and microstructure. |In
addition, corrosion patterns of metals in soils ao¢ the same as the patterns in concrete.
Therefore, feasibility and applicability of halficgotential mapping process need to |be
investigated. The proposed research is a multi-g#art with the following objectives:

1%

Year 1: Experimental investigation of the feastpibf half-cell potential mapping technique
to identify corrosion of metals embedded in soild @entification of critical parameters
affecting measurement accuracy.

Year 2: Development of testing protocols to usé-bell potential mapping technique as
part of regular field inspections by PGE.
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Research will include assessing how well the teqimiworks as well as correction methads
including: below grade coatings, ground sleevesugding techniques, and cathodic protectipn.
PGE has been in discussions with Oregon State hifyeSchool of Engineering to craft|a
potential research agenda and attendant scope r&f Was likely that BPA will also find this
research valuable and may also contribute fundsxpand the work (e.g., different soil types,
tower designs, etc.)

12. Battery Backup Demonstration with a Public or MUB&Lility ES 100,000
This project builds on a PGE field demonstratiomg® battery implemented in June 2016 at a
PGE employee’s residence. This project would er@atustomer or utility centric design that
can be repeated at scale. This project is sinilahe project crafted in Oct 2015 as part| of
PGE’s submittal to the ODOE RFP for energy stordgmonstration. The objective would be
very similar to that project inasmuch as it invaae “battery-vault-on-the-feeder” design. Such
a scalable design would have application at mamfipinstitutions facilities such as found pt
municipalities, universities, schools and hospitlence the term: “MUSH"). At scale, the
design concept could also be supportive of nonswiselutions to regional transmission
congestion.

13. EV Behavior for Battery State of Charge (SOC) Rededlon-PGE Customer Employees SG 30,000
With the increased penetration of electric vehi¢lE¥) and supporting infrastructure -- PGE
needs to research various concerns as this uses ngmn particular attempt to understand;

« charging and driving habits of EV customers

« battery life & degradation as it relates to a driveharging & driving habits

« impact of TOU rate schedule on EV charging

e commuting habits of EV drivers
PGE has pursued this research via studying théndrikabits and usage of PGE employees.
This project utilizes a transponder device thaivees useful data sufficient to assess the aljove
— this time using PGE employees who do not livB@E'’s service territory.

14. NuScale Modular Reactor Study Group SR 5,000
PGE has the opportunity to assess the developnrehtpatential commercialization of the
NuScale small modular reactor technology. PGE stéffdo this by being part of a regional
study and advisory group that has been assemblegetimdically review developments
regarding technical and licensing advances. Thiy &zok will help PGE assess whether, how
and if this technology can advance to the pointbeing a cost-effective power generation
solution for PGE customers and evaluation throtgintegrated Resource Plan.

15. Biomass Supply Chain Development in Support of Boen Conversion RP 110,000
Since 2009, PGE has investigated the potentialstotarrefied biogenic biomass to displace
coal at its Boardman Power Plant. This has beapled to the need to pre-process the biomass
through torrefaction in order to make the fuel wightly friable (crispy) so that it can be
ground to a fine powder in the Boardman pulveriz&&E has done early exploration |in
partnership with OSU Extension into a biomass supglain via energy grass agronomy
especially for Arundo and Sorghum. In 2016, PGEked with Oregon Torrefaction, LLC tp
explore the availability of woody biomass derived part, from USFS Forest Stewardship
contracts out the Malheur National Forest. As Bomm gets closer to its commitment to cease
use of coal at the end of 2020; PGE will need tm fits views of what will be the potential
biomass supply chain components sufficient totfieePlant at 30% to 40% capacity.

16. OSU Wave Energy Support RP 30,000
PGE continues its support of OSU to develop andnésrmediate/full scale wave energy
generation devices in the Wallace Energy SysterdsRammewables Facility (WESRF) Lab
(linear test bed), Hinsdale wave flume, and/or Neest National Marine Renewable Energy
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Center (NNMREC) open ocean test berth — PacificifdaEnergy Center (PMEC). This will
demonstrate and expand the available renewablanasofor PGE customers. In 2017/2018
PGE will continue its support of OSU research ipecific component including mooring
design, energy extraction and other critical eqpn

17. PSU-PGE Smart House Design; Streetlights; S@itytResearch

PGE in collaboration with PSU will, through an irtisciplinary competition or incentive
attempt to create broad-perspective solutions fi/rgnewable friendly “smart” homes. Foc
will be on solutions for homes that have the apild use and/or store renewable energy w
over generation occurs as wind and solar generatimmoaches 50% in California and later
WECC. This is more commonly referred to as the kdewrve” when solar over generation w
be evident especially in California due to its vaggressive renewable portfolio standard.

SG
s
hen
n

10,000

18. U of O, Regional Solar Radiation Data Centejdit
This project supports the University of Oregoffld of O") longstanding collection and storage

of regional solar energy data and the maintenahcalibration equipment. This data is suppli
to the U. S. Department of Energy’s National Rertdevd&nergy Laboratory (NREL) and ma
available to all utilities for siting of utility sde solar projects. The calibrated so
instrumentation can also be used to validate PQE&sent and future distributed so
photovoltaic (PV) resources performance; ancillasteorological data will be used to estim
effects of wind on distributed PV solar resourc&ipporting these local solar sensing stati
provides PGE customers with more granular solaa dateful for optimal siting of sols
photovoltaic devices.

RP

ed
e
lar
ar
ate
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r

10,000

19. Portland State University (“PSU") — Investigslteke Effects on Biglow Canyon Phase 3
Production

This project proposes research to optimize theebladgth and rotor rotation for the Sieme
wind turbines at Biglow Canyon Wind Farm. This viitrease the performance/output at PG

Biglow Canyon Wind plant and thus its overall poweitput with potentially only small capital

outlay. The optimization research and resultingvggomodelling validation would utilize th
wind tunnel available at PSU.

RP

ns
E’s

e

20,000

20. OSU — Real-time Load Modelling OSU’s S-Phdsetwork, Microgrid Reliability

The goal of this project is to better understaratllmodels in order to advance grid protectior
the next generation (integrated grid) power trassion and distribution infrastructure. Wi
assistance from the growing PMU network at OSUpmposite dynamic load model can
estimated in real time and provide useful insigid ithe design of microgrid protection schem
This will address challenges such as reverse flawgmatic reclosing, or delayed relay trippi
This project will provide PGE and its customershwiitsights about the benefits of deployi
phasor measurement units (PMUs) at the distributerel yielding improved analysis @
anomalies from modern, non-traditional loads, all as synchronization between transmiss
and distribution level sensing.

SG
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th
be
es.
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35,000

21. OIT — Second Life Battery Research
This project allows PGE in collaboration with Oregmstitute of Technology (OIT), to learn

about and implement uses of second life battetiegarticular, there is a desire to bet
understand the comparative life cycles of Li-lom&Bromide, and Sodium-Sulfur batteries
it applies to grid level storage/islanding applicas. The approach would be to obtain multi
types of batteries that are candidates for the rekdife study: (1) Perform SOC (%), (2
capacity, (3) life cycle, and efficiency, (4) chiamgrdischarging, and reaction time analysis
candidate electro chemistries. This project willhdg a formal, evaluated report with t
comparison data. These results would allow PGEetdétter positioned to understand hot
life uses of long-lived batteries can be cost-affety applied to other applications that w

ES
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benefit its customers. These tests will be condli@e Oregon Renewable Energy Cen

35,000
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(OREC) under a controlled environment.

22. OIT — Comparative Studies of Energy StorageESABatteries, Super Caps ES 35,000
PGE and OIT propose collaborative research to siteyproposed, new energy storage systems
in combination with design and testing of smalllscanergy generation/storage devices at|the
Oregon Renewable Energy Center (OREC). The siiulatould generate data to determine,
for various applications, the optimal storage systdor PGE. These simulations would help
PGE and its customers understand:

» Compressed air energy storage systems: efficidaagibility, capacity, and geologica
requirements/impact studies

» Ultra-Capacitors: Graphene and Carbon Nanotubesgiity & Discharging
Characteristics

e Hybrid Li-ion & Ultra Capacitor Systems: reactiame, cost

« Cost of implementation, Peak load applicationsglterm applications

23. Torrefied Biomass Fuel Test Burns for Multiblays - Proof of Concept RP 300,000
Since 2010, PGE has embarked formally on a largd Rffort to assess the feasibility of
displacing coal at its Boardman pulverized coalnpleith torrefied biomass. This project
extends that effort with work to fine tune both m@duction and the use of the new fuel in the
Plant’s boiler. The project will also support evidn of new fuel handling, processing and safety
procedures associated with both green and torrdiiechass. The project will also closely
monitor torrefied fuel performance and emissionsbath co-fire, as a transition, and 100%
torrefied biomass applications. This project speaify evolves support and techniques to safely
and cost-effectively apply torrefied biomass asl twedisplace coal at the Boardman Power
Plant.

24.EPRI P60 EMF and RF Health Assessment & Safety (3-year) SR 146,000
The Electric Power Research Institute’s (EPRI) Papg60 addresses electric and magnetic field
(EMF) and radio-frequency (RF) exposures and heaies. Planning and building new
transmission and distribution (T&D) projects takes heightened importance as the power grid
is upgraded and modernized by increased assetiapad integration of smart grid technology
and remotely-located renewable energy resourcesew N&D construction and capacity
upgrades to T&D lines and substations, buildingtele vehicle (EV) charging infrastructure,
and expansion of smart grid technology's relianoetwo-way wireless communication, can
create public concerns about possible human heigkk from EMF and RF exposures. Such
concerns can lead to lengthy delays and reguladensions affecting project schedules and
costs. Program 60 provides PGE with researchys@s| and expertise to better inform public
dialogue and regulatory oversight. It is comprigddwo project sets, P60A: Community and
Residential Studies and P60B: Occupational Studibeese deliver timely, reliable EMF and RF
research results, including communication materiaédevant background information, and
analyses of key external studies. Program 60 relseaombined with EPRI staff expertise,
contributes to EMF and RF scientific knowledge, téretenabling objective health rigk
evaluations and exposure guideline development diilate reducing uncertainties for PGE
customers and PGE workers

25.EPRI P64 Boiler and Turbine Steam & Cycle Chemistry SR 30,000
Safety and availability loss due to failures are ey issues driving R&D on major fossil power
plant components, especially in older plants. @jmes need to minimize major causes of lost
availability and associated maintenance costs eglab corrosion and inadequate cygle
chemistry, and prevent boiler tube and turbine édidc failures and flow-accelerated corrosjon
(FAC). Generation assets are experiencing inangas¢mands for greater operating flexibility,
low-load operation, and more frequent unit shutd®wnd cycling. These demands are raising
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additional key issues, including the dynamic impamn plant systems and the preservatiof of
equipment. Operators need to minimize and mititfageincreased risk of corrosion damage and

component failures presented by these special tipgreegimes. EPRI's Boiler and Turbi

e

Steam and Cycle Chemistry Program offers guideliteehnology, and training materials to help

plant operators manage water/steam cycle chemistdyice unplanned outages and operat

ons

and maintenance (O&M) costs, and improve unit &fficy, as well as address chemistry

requirements of flexible operation and proper emdpt storage. The industry needs to balg
risks & costs of the most costly equipment by ugingven technologies to create solutions.

By using the results of the R&D in this program,mieers can:
* Improve overall unit availability and flexibilityl. osses due to improper chemistry
have a 1% or more effect on unit availability
» Reduce steam turbine efficiency losses: Chemiadinagtallic oxide deposits reduce
turbine efficiencies by up to 2%

nce

26.EPRI P68 Instrumentation, Controls and Automation
Instrumentation and control (I&C) systems affe¢taabas of plant operation. Every compong

control process data to ensure the safe, reliaffieient and cost-effective operation of the pl
As older plants continue to age and new plantsbaik, instrumentation and control syste
become increasingly more vital in helping a poweneyator meet its strategic mission
capacity, efficiency, and reliability. EPRI's Ingtnentation Controls, and Automation progr
identifies, develops, and demonstrates state-e&thesensing, monitoring, diagnostics, a
control system technologies that improve equipmeoindition assessment and ple
performance, and help accurately measure crititaitgparameters. This program focuses
providing integrated instrumentation and contrdugons that enhance processes, technolog
and operations and maintenance, which can enabggm members to:

process, system, and person relies on instrumentatid controls to identify, communicate, %:d

» Reduce costs through greater automation in turfipgaxess controls and operating poin
transitions.

« Improve reliability through integrated anomaly deien, diagnostics, and prognostics.

« Improve reliability through more effective equipni@monitoring, made possible through
collaborative R&D.

SR
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47,000

27.EPRI P69 Maintenance Management & Technology

The Electric Power Research Institute’s (EPRI's)ilMenance Management & Technolo
program helps power generation plant owners andatgs address common indust
challenges related to maintenance program struenueunctionality. EPRI works with top
performing organizations to collaboratively resbaand develop maintenance processes
technologies that help improve the safety, relighihnd performance of plant equipment 3
organizations. Research projects include effortsdemtify potential causes of equipme
failures, effectively monitor and assess the camalibf equipment, and proactively plan f
equipment maintenance. A significant part of theesearch efforts involves the managem
and communication of data and information neces&arynonitoring and maintaining powe
plant assets. This program helps its members tiangd, and sustain, the most efficient a
effective practices associated with plant mainteeanThe key attributes of an optimiz
program are adoption of information management egetb support a condition-bas
approach to maintenance, and replacement of costhective maintenance with proacti
preventive maintenance. Using the results ofihigiram, members can:

« Achieve operation and maintenance excellence thramgntegrated approach that
includes process improvements, related technolpgies knowledge management
« Address current issues associated with the neeftefdble plant operations, asset

SR
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retirement, and new reliability standards

72,000

Page 9 of 21



UE 319/ PGE / 604
Lobdell - Tooman / 10

PGE R&D Projectsfor 2018

Brief Description Topic 2018 $

 Better standardize O&M programs, processes, ancepioges
« Increase plant availability and reliability througthproved maintenance management and
staff performance

28.EPRI P94 Energy Storage and Distributed Generation SG 100,000
Energy storage and distributed generation techiedogre attracting increasing interest from
utilities and regulators as localized flexible gadsets. Storage can act as a buffer between
electricity supply and demand, increasing the Hgity of the grid and allowing greater
accommodation of variable renewable resources.ribiged generation (DG) entails the
production of power at or near load centers, therabgmenting or substituting electricity
infrastructure with DG fuel infrastructure, wheggpeopriate. Both storage and DG may provide
temporary solutions for regional and local capasitgrtages, and may provide relief to localized
transmission and distribution congestion. Technpl@glvances, as well as investment|in
production capacity, have resulted in significamdtaeductions of energy storage and distributed
generation. However, the economic use of thedetdogies still generally requires the user to
take full advantage of multiple potential benefieams (“stacked benefits”).

The various applications that contribute to theugabf distributed resources have differgnt
requirements, and the ways in which these requingsnare coincident or competitive are still
being explored. Technologies such as fuel cellgronturbines and small reciprocating
generators are still relatively expensive in tewhénstalled capital cost, but low fuel costs ’Id

opportunities offered by the application of comhisteeat-and-power (CHP) architectures may
make them increasingly cost-effective options ia fature. It is important to understand the
factors that may make storage and distributed géiner technologies technically and
economically viable in the future, whether the desi are owned and operated by utilities,| by
customers, or by third-parties. While storage digtributed generation options are rapidly
maturing and are beginning to become practicalrid gpplications, there are still significant
challenges to overcome.

29.EPRI P104 Generation Maintenance Applications Center SR 40,000
Power generators globally face chronic equipmeablgms in the more than 1,500 non-nuclear
generating units that are up to 30 years old oeroldPower generating companies are constantly
seeking to reduce maintenance-related O&M costsaffing equipment while improving unit
reliability through incremental component improvens but are challenged by diminishing
collective experience and knowledge and an urgestdnto develop new maintenance and
engineering staffs as the current workforce retifé® training and knowledge that are needed to
educate and inform new staffs are not always reaahiailable from vendors or equipment
suppliers in a comprehensive format ready for use.

New maintenance challenges are created by the i@uddaf equipment to upgrade the
performance and improve the emissions of thesdiegiplants. In addition, new generation|in
the form of combined-cycle combustion turbines,-foiel boilers, and wind farms is adding [to
the need for innovative development guidance fer mtlew types of balance-of-plant (BOP)
components in these units that was not previoustjuded in GenMAC's portfolio. EPRI's
Generation Maintenance Applications Center GenMA@gmm provides practical informatign
for improving plant maintenance-related operatiand maintenance processes, reliability, and
cost through collaboration with participating orgaations. Materials can be used to transfer hase
knowledge to workers new to the organization anagkyerienced staff searching for reliability
enhancements for maintenance tasks.

30.EPRI P194 Heat Rate Improvement Program OE 0
PGE always attempts to contain operating costdfl@adncreases the need to improve plant heat
rates. Heat rate improvements bear a direct ogiship to tonnage releases of all air emissions,
including CQ. The integration of heat rate assessment capalilio retrofits of operating

Page 10 of 21



UE 319/ PGE / 604
Lobdell - Tooman / 11

PGE R&D Projectsfor 2018

Brief Description Topic 2018 $

plants and new plant designs is critical to engutime optimal efficiency in plant operations.
The focus of the Electric Power Research Institu(€PRI’'s) Heat Rate Improvement program
(Program 194) is to improve operating plant heage,rindependent of the fuel fired. The
program will advance the state of the art, benegjtall power generating companies -- including
those now starting performance improvement programg those with vast experience and
mature programs. The efforts behind improving hed¢ require a broad understanding| of
power plant design, operation, maintenance, amlgientlitions, thermal sciences, combustipn,
and the type of fuel fired. To be successful, méagfors must be taken into account to engure
results are both cost-effective and do not creedblpms elsewhere in the plant. The Heat Rate
Improvement program activities include research thermodynamics, auxiliary power
consumption, heat transfer, plant processes, dentroew hardware, fluid dynamics,
measurement, and software, in addition to issukgerk to fuel quality and the combustion
process. The Heat Rate Improvement program focosean approach that cost-effectively
enhances power plant efficiency without creatirtg stffects. Potential heat rate improvements
include:

» Significant savings in fuel costs and are by farldwest-cost and a proven and
commercially available method for reducing £#mmissions.

» Overall combined-cycle plant performance, pernittinose sites to reduce fuel costs per
MW as their capacity factors increase.

» Cost savings through improved boiler performanegaimed capacity, and increased
flexibility in fuel sourcing.

* Revealing reliability related problems in the quesidentify performance or thermal
efficiency problems, permitting timely maintenarared a reduction of generation costs.

» Enhanced operational flexibility by improving plargrformance at part and low load.

31.EPRI P170 End-Use Energy Efficiency and Demand Response SG 5,000
The electricity industry must meet customers' ¢camius demand for power as well as provide
safe, reliable, affordable, and environmentallypoessible service to customers. Utilities and
policy makers in the United States and abroad rameasingly turning to energy efficiency as a
resource to help address these challenges. MaBy &fates have enacted legislation that
mandates specific energy-efficiency savings gaais, some explicitly require utilities to place
energy efficiency as the first opportunity in thegsource planning initiatives. Key to the
realization of these goals is the development addption of emerging energy-efficient
technologies and best practices. It is also ingmdrtor utilities to characterize the grid impacts
of customer interaction with emerging energy tedbgies, and to develop platforms for their
integration as resources to enable an IntegrategP8ystem. Interaction with the ‘connected’
customer that will provide both energy efficiencpdademand response benefits to thpse
customers that are crucial for the “utility of tifieture”. This program is focused on the
assessment, testing, demonstration, deploymentteziahology transfer of energy-efficient and
demand-responsive end-use technologies to acael¢heir adoption into utility programs,
influence the progress of codes and standardsuléinghtely lead to market transformation. The
program also develops analytical frameworks essletatiutility application of energy efficienc
and demand response (DR) in order to enable tlegratied Power System, with particular fogus
on end-use load research and data analytics.

32.EPRI P173 Bulk Power System Integration of Variable &ation SG 75,000
There has been a significant increase in the impigation of renewable energy, due to state
mandated policy decisions on renewable energy atdsdand federal air and water standards,
along with improved economic viability for thesesoerces. Much of the estimated development
of renewables comprises variable resources as gémetration and solar photovoltaics (PY),
which when integrated with the grid, create newllenges for maintaining reliable system
operation. Future projections are that a more gt build-out of these variable renewalble
resources is likely at both the transmission amribution levels. Power system planners and
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operators will require new tools and resourcesiguee a reliable, sustainable, and cost-effegtive
supply of electricity to consumers. New tools rembéhclude improved and/or new sources of
system flexibility to respond to and accommodate thcrease in energy variability and
uncertainty, the development of additional transiois infrastructure to deliver energy from

remote locations, and planning and operational atthand software to effectively plan and
operate the bulk system with these new resourcesymf which may be at the distribution

level. This research program addresses these remtidirectly supports EPRI's Research
Imperatives #2 “Integration of Dynamic Customer &®eses and Behavior” and #3 “Integrated
Power System and Environmental Modeling FramewdReSearch is focused on -(1) The Bulk
Power System Variable Generation Integration retegrogram which provides variable

generation integration analytics; (2) developmédmlanning and protection methods, tools, and
models; and (3) development of operator methods tants to reliably and economically

integrate wind and solar PV generation.

33.EPRI P174 Integration of Distributed Energy Resources

Increased amounts of distributed energy resoul@ER] in the electric grid bring a number pf
challenges for the electric industry. Utilitiescéalarge numbers of interconnection requests;
distributed generation on some circuits will excebd load; and many operating challenges
involving feeder voltage regulation, hosting capatimits, inverter grid support and grounding
options are involved. Furthermore, providing relaservice as DER penetrations increase [and
electricity sales diminish can also add economit lasiness challenges to the technical ones.
This Program addresses these challenges with pregs that assess feeder impacts, inverter
interface electronics, and integration analyticke TProgram evaluates case study experiences
and strategies related to future business impdttalso evaluates leading industry practices|for
effective interconnection and integration with dmition operations. Many of these activities
support EPRI's “The Integrated Grid” initiative.his Program includes lab and field evaluations
and demonstrations of improved DER power manageraadt communications. A primarny
objective of the work in the field is to expandlitgi hands-on knowledge for managing
distributed energy resources—without reducing iistion safety, reliability, or asset utilizatign
effectiveness. Moreover, the optimal integratidndestributed energy resources, like solar
photovoltaic (PV) generation, has the potential $agnificant public benefits. These include
reduced climate impact of overall electric powengmation, potential for more efficient and
optimum operation of the electric system throudtcieint generation closer to the load and eyen
improved resiliency with local generation to pravigower during major events on the grid.
Achievement requires making these distributed nesmua part of the planning and operatjon
process inherent to an Integrated Grid.

SG 40,000

34.EPRI P183 Cyber Security S

This program develops an analysis framework toetate cyber, physical, and power system
events including:
» Development of security event scenarios that igtilitan adapt to their operational
environment
» |dentification of operational and asset conditi@tadsources to support event
detection; and
* Results and lessons learned from testing and derating scenario detection in
EPRI's lab as well as utility host sites.
Utility enterprises are evaluating cyber secutfineaits to their communication networks in a way
that integrates that information with other tragiital information about equipment health status
and power system status. It is now time to integthts information into a comprehensive and
consistent picture, for use by power system opesaiad communication system operators) in
order to provide a system-wide view and to impreeerdination of operator responses. This
project intends to focus the “Analysis” componehthe Integrated Threat Analysis Framewaork
(ITAF) by developing and testing broadly applie@d usses and potential data analysis methods
to determine when a malicious event has taken platele the aggregation of data from thgse

R 95,000
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domains (Information Technology, Operations Techgy] Physical, threat indictors, etg.)
provides a view across the entire utility entemaridetermining how to use this information|to
make decisions will be very challenging. The operatl environment will vary day-to-day due
to changing conditions (weather, loading conditjcegilability of variable resources, planngd
or unplanned maintenance, etc.) so the use cases audynamic and represent a grow|ng
knowledge base as opposed to a set of static $esnahis challenge will require expertise |in
both cyber security and grid operations. This prop@ordinates activities of three EPRI resedrch
programs: Substations (P37), Grid Operations (P&%J, Cyber Security (P183) in a way that is
intended to provide broad power industry and pubbkaoefits, including better communication
between diverse utility personnel and public seryersonnel.

35.EPRI P199 Electrification for Customer Productivity SG 0

PGE'’s industrial and commercial customers aretemly striving to increase productivity and
enhance their competitiveness in the global malt&e¢p In many cases, electrification — i.e., the
application of novel, energy-efficient electric heologies as alternatives to fossil-fueled or npn-
energized processes — can boost utility produgtiartd enhance the quality of service to these
customers. Electricity offers inherent advantagdscontrollability, precision, versatility,
efficiency, and environmental benefits compared ftssil-fueled alternatives in many
applications. A lack of familiarity and experieneéh emerging technologies, however, impedes
many customers, particularly small- to medium-sizainesses and civil institutions, frgm
pursuing electrification measures that can impridneproductivity and efficiency of operations.
Such enterprises would benefit from information augpport from PGE. However, electtic
utilities themselves face obstacles to serving #isctive utility partners in this regard.
Identifying and measuring the prime opportunities électrification in a given service territory
can be difficult. One of these is the lack of aralgtical framework for quantifying the net
benefits of electrification strategies — from thestomer, utility and societal perspectives. The
P199 research program aims to address gaps li&kdyhileveloping and refining analytical tools
and an objective knowledge base of technologiepliagtions, and markets and facilitating
stakeholder networks to help utilities evaluate gndsue electrification opportunities |n
partnership with their customers.

36.EPRI Power Quality Knowledge Development and Transfer OE 30,000

Deregulation has been made even more difficult Udlity management of electrical power
quality issues. It has grown even more difficulthwideregulation, reregulation, increasin
scarce technical and strategic tools, and a cowgp& lack of unbiased resources for
information, collaboration, advice, and problemvaay. Moreover, with the ever-increasing use
of sensitive digital and electronic equipment idag's economy, PGE’s end-use customers|are
not only demanding higher quality power, but alge aalling upon it to help resolve P
problems within customer facilities. This EPRI slgwpental project offers a number of benefits,
including: access to EPRI experts and industry esccess to high-impact resources, such as
documents covering a wide range of PQ topics, aedss to MyPQ.epri.com, a comprehensive
electronic PQ resource providing 24/7 access toentlban 500 PQ case studies, PQ technjical
documents, PQ standards references, indexes, eon&epresentations, and a wealth of other
resources.

37. Salem Smart Power Center (SSPC) Use Case d &stifalidation SG 0

PGE has implemented the Salem Smart Power PrdgS®R) delivering five assets that were
funded as part of the US DOE’s 5-year, $178 millRacific NW Smart Grid Demonstratign
Project. The SSPP effort expended $25 million ofcwtb0% of the cost was covered by US
DOE stimulus funding beginning in 2010. The remagnb0% was 50-50 cost shared between
PGE and its principal vendors: Enerdel, Eaton atsiof. PGE’s overall cost was $6.5 million
and yielded the Salem Smart Power Center (SSPQ3hwétiowcases a 5 MW, 1.25 MW-hr
lithium ion battery-inverter system (BIS) and relhtassets — all of which have been capable of
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responding to a transactive control signal. Thalifa is located at PGE’'s Oxford substation

in

Salem Oregon and is grid-tied via the 12.4 kV Riratder line. Sixteen use cases have been

identified of which 9 have either been validatediiscarded for potential autonomous single U
Below are the remaining cases PGE should contiouputsue. After single use validatio
optimized concurrent use for multiple use casekheilattempted.

e 400 kW of Demand Response Benefit (DR)

* 1.3 MWh of Energy Shift from on-Peak Costs to OffaR Costs

» 2to 4 MW of Real-time Voltage Support for Systeipetations

« =1.2 MWh of Off-Peak ability to Absorb Excess WiRdwer

» Distribution Automation Using Advanced, IntelligeBtvitches

» Adaptive (Dynamic) Conservation Voltage Reduction

* Using the SSPP as a Dispatchable Standby GeneRisource

se.
n,

38. Develop & Assess Model to Gauge DSG Programétatapacity

PGE’s dispatchable standby generation (DSG) progsammique and currently possesses
MW of dispatchable power largely in the form ofsbéfueled gen-sets at over 60 customer s
The DSG program has unparalleled capability to suppn-spinning reserve and has bee
remarkable addition to PGE’s non-central statiowgrogeneration mix. This research propo
an effort to model and then understand the possipfeer limit of the DSG effort and mo
importantly — discern the governing, if not pringligimiting factors. This assessment will allg
PGE to best deploy its resources to optimizingpttegram on behalf and for the benefit of all
customers.

SG
107
tes.

N a
ses

5t

W

its

39. Behind the Meter Use of Energy Storage & SBMI— Customer Behavior

As noted by the US DOE, energy storage applicataars be closely coupled to smaller sc
applications. Commonly mentioned applicationsudel:

 Demand Response Programs for peak shifting

» Integration with Electric Vehicle Infrastructurerfenergy storage and peak shifting
e Commercial Building integration to optimize enengge; support Peak Energy Shift
» Integration with Residential Use cycle(s) for pshkting

With this background, PGE proposes explore to dppdres to engage customers in buying
contracting for energy storage at their buildirfgs,both residential and small commercial. T
behind-the-meter (BTM) storage market is still rag¢ with two leading companies Sonn
and Tesla PowerWall, the former with almost 1,006teams deployed in the US and the I3
starting to ship product. Utility programs offegithese types of systems are also new; exis
programs provide a platform where customers candolgase the battery/inverter system (B
to provide backup power to the home during an autagl used by the utility for utility servicg
during other times.

There is still a lot of work needed including taetenine ownership structures, the value of
BIS to both the customer and the utility, and pngvidistributed energy resources can
controlled and used for utility services. PGE bedig however, that these systems are con
and that PGE, on behalf of its customers, needgiio experience in installing and operati
the systems as well as to develop a strong pahipevgth the vendors. Therefore this proje
will 1) install a Sonnen Battery system at an erypés house and 2) install a Tesla Powery
at Portland State University.

As a result, PGE on behalf of its customers, expiect
» Develop a partnership with each vendor

SG
e

A

or
he
en
ter
ting
S)
2S

the
be
ning
ng
Joll
vall

e Learn about the procurement and installation proces

75,000
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e Collect and analyze BIS operational data:
o Round trip efficiency — quantify lifespan degradatover time
0 Analyze outage information — how long did the hatteold up the
house?
Charge/discharge rates
Noise
Response time
Demonstrate local integration of renewable genenati
» Demonstrate control of distributed storage foritytépplications
* Obtain employee feedback on implementation, op@naturing outages, ways to
improve service and terms of service, effect ogslifle, peace of mind, etc.
» Demonstrate the reduced cost of storage for utilitylications by capturing the
value for customer reliability (reduced outage fime
» Determine the value of local renewable integration
» Validate 10% capacity credit, as compared to cegaaeration
For the PowerWall option assess the safety ofybtem for residential applications

O O0OO0OOo

40.EPRI Computer Based Training Modules for Sulfur Hexafide (SF6) Handling OE 10,000
EPRI's SF6 (Sulfur Hexafluoride) Computer-Basedifiirey (CBT) Modules consist of five
sub-modules that each provide approximately one bbinstruction to users on SF6 topics.|A
browser interface helps the user navigate throhghiriteractive training. As the user moves
through the module, it provides instruction andeasment. At the end of the module, the yser
receives a final scored assessment and a passHalt. Five SF6 sub-modules are included in
the package: Safety, Handling, Analysis, Detecind Environmental Impact. These computer-
based training modules are maintained as part afgam 37: Substations”, The program gnd
the CBT provide updated and efficient training aivg a large amount of SF6 knowledge in a
highly usable format. SF6 is used in electricaltshgear as an insulating gas and has both
industrial hygiene and greenhouse gas concerrenifled inadequately. Training materials will
be used primarily for transmission and distributi@®&D) personnel and as new or better
practices evolve — this EPRI program will allow P@Estay current with best practices.

41.EPRI P87 Fossil Materials and Repair SR 50,000
PGE'’s fossil power plants are increasingly taskéd flexible operations, pushing for maximum
output during peak price periods, transitioning léev-load and multi-shift operation, and
frequent fuel switching to take advantage of spatk®t opportunities on behalf of its customers.
These practices can accelerate material damageaijor power block components due to
frequent cycling of operations, i.e., increased dwend tear”. New materials are being
introduced for replacement of components in agilagnts, in the building of higher-efficiency
power plants, and in the construction of componiitts thinner walls for improved operationgl
flexibility. Regulations on air and water qualitave resulted in construction of new pollutipn
control equipment and water management technolabi&tsare more demanding on materigls
than older systems.

Improved knowledge of materials behavior in thisisnment allows for accurate prediction pf
remaining life, proper choice of repair strategi@sd optimized material selection, fabrication,
and repair. To address these needs, PGE propogastitipate in EPRI's Fossil Materials and
Repair program (Program 87) which provides integgtahaterials selection guidance, repair and
welding technologies, and corrosion mitigation noelth to improve equipment performance,
reliability, and safety on behalf of its customeR&search is conducted in all areas of the fgssil
power plant, including the major power block (bmleHRSGs, steam turbines, gas turbines, ¢tc.)
and the balance of plant. Goals of this progrartuite:

« Increase availability through better understandihglant materials.

« Minimize or eliminate -- repeat failures and equgmhdamage, and reduce outage

frequency and duration by using improved knowledfyjgamage mechanisms and tool

14

Page 15 of 21



UE 319/ PGE / 604
Lobdell - Tooman / 16

PGE R&D Projectsfor 2018

Brief Description Topic

2018 $

for life-assessment methods.

* Reduce failures from high- and low-temperature asian.

e Obtain in-depth knowledge of advanced ferritic andtenitic alloys and processes used
to fabricate and join these alloys.

e Select appropriate weld filler metals and proce&sesonstruction and repair.

* Reduce outage time and manage maintenance costigthimplementation of
innovative repair techniques.

« Maximize component life through improved matersdéection guidance and
procurement specifications.

42. Multi-Family Energy Management (2-year project) SG
The goal of this project is to evaluate smart epengnagement technology for energy efficiency
and demand response benefits in the multifamilyose&tudy partners include: EQL Energy,
Portland State University, IOTAS, Energex, and &pdl Housing North. The Study proposes to
include two vendors’ suite of products, at 4 si(@susing lotas, 1 using Energex), and will
examine energy savings that comes from controliifAC equipment based on sensor data,
occupancy, consumer behavior, and control featuid® two vendors have distinct differenges
in experience, target customers, platform cost fmttionality. This study will be able the
collection of data and evaluation of many of theergy saving variables associated wjth
multifamily energy use, e.g., landlord and tenaehdvior, environmental and energy use
feedback, and effectiveness of sensor and cor@obinblogy. This study will examine savings
information only to Information, sensors plus emrabtontrols (smart). The principal deliverable
will be to quantify the amount of energy and capasiavings improvement when users gan
employ smart sensors and control, versus the irdom only scenarios. This research addresses
use of smart technology to increase energy effigieaf multi-family structures and to the extent
it proves itself — will allow PGE to recommend tastomers — technologies to lower their energy
costs.

60,000

43.EPRI P88 Combined Cycle HRSG and Balance of Plant (8}yea SR
This research will use work performed by EPRInpiove the design and operation of the heat
recovery steam generators (HRSGs) at PGE. This wankbe utilized by plant operation apd
maintenance teams and the corporate engineeringp goy the design of new plants, and the
project engineering group when it comes to new ag@s/improvement projects to ensure that
the new projects take into account the latest asl practices are included in the new des|gn.
The research information included in program 88l wgilovide training material for PG
employees, and keep best practices available $& @B works proactively in identifying issues
and addressing them, before these issues can bexsafety concern or impact plant reliability.

Joining Program 88 will also allow PGE to have inpn the projects that will be evaluated by
EPRI and participating industries that are notteleatilities. This will benefit PGE by havin

EPRI work on projects that are specific to PGE. R@E also benefit by utilizing the EPRI team
as a resource when it comes to evaluating desigmewfprojects or other evaluations related to
program 88. PGE currently owns 3 HRSGs not inclgd8eaver or Coyote 2 unit. Some of the
plants are around 10 years old and it will be yergortant for PGE to stay at the forefront of the
new research s and apply the latest technologutdd®SGs. This may be even more important
as PGE prepares to enter the Energy Imbalance M@tkd).

68,000

44, Utility Demonstration Projects & Pilots — B&3factices; Lessons Learned OE
PGE conducts many demonstration and pilot effartbdtter serve its customers. This project
will help improve our process related to the depelent of all pilots and technology
demonstrations by understanding what we do paatiulwell and where we can learn from
other utilities successes and failures. This boltation will focus on distilling lessons learned
from recent utilities (see below) and customer egpees. Rather than providing specific
technical support for particular projects, the eagid of this research is to identify broad best

30,000
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practices in the design, structure, and executfguilot and demonstration projects. It provides
the first attempt to benchmark PGE’s pilot and R&pproach against other utilities. Past and
present participants include: Rocky Mountain kosé (convener), ConEd, Avista, APS,
(confirmed) and other utilities (possibly SCE, SMUDuke, Xcel, National Grid, PSE, and
Entergy).PGE will use these learnings to revise and impamweprocess and approaches to pjlot
development and design.

45. Oregon BEST — NW Energy Experience Prize Hpdiion SG
In 2015 and 2016, PGE has participated in the N\Ar@nExperience Prize (NW Energy XP)
program. The effort fosters and leverages collaimrdetween several universities, along wit
subject matter experts from regional utility andvweo companies. The program gives students
hands-on experience and knowledge that cannotabedd in the classroom. In return, utility
staff gets in-depth research on selected topioshlems facing today’s power and utility
industry. Participating universities include PR§U, OIT, UP, and WSU-Vancouver. Past
topics of interest to PGE include: use of droneshfgh tower inspections; impact of demand
response penetration; impact of distributed renésvpbwer penetration into PGE'’s service
territory. Topics anticipated for 2017 consideratioclude demand response, renewable biomass
use and smart city topics. If any of these arecsedkit will be likely that PGE will commit
funding in either 2017 or 2018 to pursue a pastnip with the sponsoring universities and their
research team(s) as part of this program.

-

46. Non-Wires Solutions to Transmission Congestion

being evaluated on the Washington side of the CbianRiver. The ability to construct ne
transmission lines is expensive, daunting anérmgrecent experience might not be possibl
any price. The advent of large grid-scale energyage systems of which PGE’s Salem Smart
Power Center is an example suggests the possilofitp non-wires option to help relieve
transmission congestion. Energy storage can efédgtserve as a “wide spot” in the pipe and
with a sufficient number of installations could atgally widen the pipe entirely and be a viable
solution to the congestion issue.

25,000

47. Resiliency Applications of EVs in Post SeisfBients or Equivalent (V2G) SY
The use of electric vehicles (EV) to support reeg\adfforts after a natural disaster is of growing
interest to emergency planners. From their petsg@lectric vehicles are more than just cafs -
they are also mobile batteries that can providektogc power to homes, pop-up clinics, and
shelters, and offer a more reliable source of paration than gasoline-dependent vehicles.
Perhaps the most notable example to date of eleathicles being used in emergency respgnse
occurred within just two years of the first modelsming onto the market in 2010. After|a
massive tsunami and earthquake hit Japan in 20&1Nissan LEAF, Mitsubishi i-MIiEV, and
other electric cars were used as generators amtiable mode of transportation, demonstratjng
the technology's advantages. This project will esglthis emerging topic — to include looking|at
the benefits as well as the challenges of usinctridevehicles to support recovery efforts after a

25,000

Page 17 of 21



UE 319/ PGE / 604
Lobdell - Tooman / 18

PGE R&D Projectsfor 2018

Brief Description Topic 2018 $

hurricane, earthquake, or other disasters. Thearelsewill also review strategies for
incorporating electric vehicles into an emergenesponse plan. The research will address|the
central question -- if electric vehicles are coasidl an asset, how can planners and government
leaders prepare their organizations and their conities to fully take advantage of them?

48. Exploring Bidding the SSPC Battery Inverter t8ys Capacity into the EIM OE 15,000
PGE understands that its 5 MW, 1.25 MW-hr grid-aatad lithium ion battery inverter system
(BIS) located at the Salem Smart Power Center hagpotential to participate in the nascent
energy imbalance market. Should this transpirefrotand control software will need to be
researched and implemented. This would be accohgalisin the context of eventually
optimizing the BIS use against other competing eesges such as the present highest value use
which is frequency support. Inasmuch as biddingSB&C battery into the EIM would be a first
attempt — PGE will need to explore the best mettiodto this in collaboration with PGE Power
Operations either on a manual or automated basisngDthis successfully would bring
intellectual capability to PGE engineers and sofemarogrammers that will be well placed jas
even more batteries or other types of energy stodeyices connect to the grid and also haye a
role in the EIM.

49. Analytical Pilot Study - Demand Impact Foretas® Validation Technology OE 125,000
This project is an analytical pilot study and mgjmg of estimates related to precision gnd
applicability of demand impact forecasting and dation technology within the PGE service
territory for each individual customer with the aggate program at an hourly resolution. The
effort will also include historical cross-validatiaand back-casting (purposefully challenging a
model with real data and a known outcome to see Wwelvthe model predicts the outcome)|to
measure the expected performance of the modeluctfessful, PGE will be equipped to decjde
on the viability of consumer-level forecasting fbe purposes of using residential DR progrgms
as a reliable peak load reduction and shiftingamptand on the viability of performance-based
individualized compensation measures. PGE will aed®e how best to securely share interyal
data with TROVE Data Science of DR participatingtomers, specifically those involved in the
Residential Pricing Pilot. TROVE will use this data well as their own third-party attribute data
to build predictive models at the customer-levehteasure demand impacts for each historjical
event and future events for the upcoming year.

50. WSU — Power Engineering Energy Innovation (E3#hter Data Access SG 25,000
Washington State University's ESI Center bringetbegr research faculty, business leaders,|and
governmental organizations to address the techimalbghallenges inherent in the demand [for
renewable, clean and reliable energy. The cembessists of more than 30 WSU faculty
members. Thirteen are in the core areas of powegy, and computer science. More than
twenty are in sociology, economics, psychology, samication, and public policy - helping
bridge the gap between science and society. Thiercatso collaborates with a wide range| of
government and industry partners. The center'ssfaceas include renewable energy; social and
economic incentives; information collection, detiveand analysis; decision support; efficient
use of right-of-way and associated economic issamleg;cyber security of the smart grid. Many
of these topics are of interest to PGE especiallight of Oregon’s SB 1547 mandate for PGH to
achieve 50% renewable power by 2040. PGE partioipah ESI can lead not to just data and
information access but also to collaborative redeathat is co-funded by larger granting
institutions such as the US DOE. PGE believes platicipation in this opportunity will better
position its staff to implement smart grid applioas with special emphasis on renewable power
penetration into the Pacific Northwest grid. Thismbination would benefit PGE’s overall
customer base.

51. Collaboration with BPA Innovation TechnologyBram (up to 15 Topics) SG 100,000
PGE staff has long been aware of Bonneville Powdmifiistration’s (BPA) extensive research
capabilities and funding as part of its Innovatibechnology Program. In recent years, BPA
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management has invited PGE staff to sit in on ahrawéews of the entire program. PGE staff

have also participated on joint BPA-PGE researclepts to ensure mutual leverage of strengths
via the partnership. With this partnering foundatset in place, this research project seeks to
identify PGE interest in BPA research projects wheGE would increase its presence on select
topics to provide knowledge and funding on spegqifiojects to BPA staff and in return, PGE

would leverage, on behalf of its customers BPA'scimiarger R&D budget as embodied in jits

Innovation Technology Program. At present, PGEf diafe identified up to 15 topics where
such mutual leverage will likely be useful. Exangplef potential collaboration areas include:
Home Battery Systems; MW Scale Battery Energy; Deind&esponse; Cold Spray |-
Hydroelectric Turbines and Advanced Wind Generakorecast Error.

52. Low Income, City of Portland Multi-Family HeBtimp Water Heater Demo SG 30,000
PGE and the City of Portland will participate ircellaborative demonstration to assess |the
ability to incorporate highly efficient heat pumpater heaters in multi-family buildings that
cater to the low-income segment of our customee bashis project will assess the logistics|of
helping foster a higher penetration of this equipt&s well as provide objective costs gnd
resulting benefits that derive for the residentimd commercial customers of PGE's low-
income segment

53. Exploring Digital Personal Assistants to Lowkility Transaction Cost SG 40,300
The advent and penetration of the internet of thifigT) is increasing and more often than not
can find potential cost savings for PGE custometheéir use. Example of technologies includes
Digital Personal Assistants:

o Google Home
o Amazon Echo

The objective of this research is to develop aesysthat enables a digital personal assistant to
report-out on routinely-requested transactionah diatr example:
o Train the Personal Assistant to develop skill st tustomers can pay a bill or ask
a routine question via a personal assistant
o Explore how personal assistants may be used tedsercosts of transactional
requests via PGE’s CSO organization
Partners for this effort include
o Technology vendor (e.g., Google, Amazon)
o Programming support (e.g., Accenture)
o PGE Corporate planning and IT teams
o Eventually PGE’s CSO organization

54. Exploring Use of Non-Intrusive Customer LoadriMoring Devices (3-years) DG 40,000
This project seeks to explore the “metering offtitare and (non) intrusive load monitoring”:
Examples of technologies:

o MIT gadget that disaggregates energy atskousehold level

0 Sense gadgéhat does the same thing

o Neuriohome energy monitor

o Others likely to be discovered at CES 2017

The research objective(s) are divided into two frar@es:

0 Near term:
= Compare results of data against PGE AMI data
= Test customer interface and engagement platform
= Install technology that could be used in future kédhons

o0 Longerterm:
= Determine if/how these types of devices may suppiaad for AMI
= Consider iffhow these data may be used insteacbdetad data via

Energy Tracker
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» Match results of data with customer engagementfarog
e To create tailored recommendations basednapirical (as
opposed to modeled) results
0 Target partners for this research include:

=  Technology vendor

= Evaluation firm (if not PGE internal staff)

= Customer/employee

= PGE Meter Team, others

55. Load Shifting at small scale using HVAC witke IStorage Capability SG 60,000
This project will investigate integrating energgrsige using ice with HYAC. Examples of recent
technologies derived from market monitoring include

0 Ice Energy has a storage integrated HVAC Solution
o Another more recent article on Ice Cub
The research objective(s):
o Explore new technology (ease of installation, qyatiost, experience, value)
o Determine savings to be realized, if any, under Ta@d/or if net metering were
evolved to RVOS
o Identify target household, if any, within PGE SeesiArea for demonstration
Expected partners for this project include:
o Technology vendor
o Evaluation firm
o0 Customer/employee
= Ideally a home with solar
= Maybe also small business?
o PGE or Consultant or University partner as subijeatter expert
o HVAC installation vendor?

56. Practicality of 100% Solar Roofing Materialtie Pacific Northwest RP 40,000
Solar photovoltaic (PV) applications continue tergase in penetration and decrease in gost.
Thus, PGE, on behalf of its customers will expltgading edge offerings in this market |to
ensure the Company and its customers have goodl&dggrand understanding. An example of
a recent PV application technology was announcet@ldsya fttps://www.tesla.com/solpwhere
it will be offering a whole roof solar product. Théjective(s) of this research include:

0 Assessing cost effectiveness compared to usuak&mary roofing

0 Assess physical durability
o Need for maintenance and to what extent
o Safety issues, if any
o Customer and market acceptance
57. Support & Participation in Updating End Use dld®esearch Studies SG 120,000

The Pacific Northwest — as a region has been alwtational leader in energy efficiency for
the last four decades. Much of this work has Hessed on consumer uses of electricity and|the
devices that convert electricity to modern conveoés such as lighting, refrigeration, consumer
appliances of all types, HVAC, to name just a fé&ar the Pacific NW, the formal research
database for consumer data end use loads is naly 8ag/ears old and very dated. Consumer
behavior in electricity use and the electrical desfappliances/gadgets that use electricity to
deliver the end use or convenience, has evolveds Ptoject allows PGE to engage with
regional players such as utilities, consumer groly8Os and other stakeholders to share|the
costly proposition that supports updating of regloBnd Use Load Research Studies. RGE
customers will benefit due to the funding leveradereby PGE’s contribution will be combined
with joint funding from other regional utilities dnelated institutions.

58. Pre-Feasibility Study — Low Head Hydrokinetieite RP 25,000
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PGE R& D Projectsfor 2018

Brief Description Topic 2018 $

PGE has done preliminary due diligence on a pahytviable low head hydrokinetic power
generator. The unit under consideration comes @t gower capacity sizes, requires at least 15
feet of depth and on the order of 1.5 meters/segatér velocity. PGE has interest in the unit
capable of 400 kW of power generation. The manufac is a Canadian Company, whqgse
technology has been licensed by Boeing in an exel&5 year arrangement to market, sell and
deliver turnkey hydrokinetic energy farms derivimgwer from the flow velocity of a river. The
device under consideration for testing and dematistr has been emplaced in the St. Lawrence
River for four years with two of the years undemeo generating conditions and the remainjng
two years “free-wheeling” to assess wear and tefr. this demonstration, it appears that
migrating fish species actively avoid the unit aswtvive interaction. This project seeks |to
characterize a possible location for demonstratitig device (or equivalent) as part of PGE’s
power generating infrastructure. PGE believes @atlon just downstream of Pelton Dgm
appears adequate. This project will produce défmibathymetric (underwater topography)
measurements as well as the vertical and horizestatity profiles of the Deschutes River bank
to bank cross-section at the location of interdsts possible to also use the cooling canal at|th
Boardman Power Plant for this same purpose. likédy that over a two period there will e
significant licensing work and other impact anas/t® accommodate use of this device in either
a riverine or canal setting.

Total

$2,753,300
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l. Introduction

Please state your names and positions with Portland General Electric (PGE).
My name is Bradley Jenkins. My position at PGE is Vice President, Power Supply
Generation. | am responsible for all aspects of PGE’s Power Supply Generation. My
qualifications are included at the end of this testimony.

My name is Aaron Rodehorst. My position at PGE is Senior Analyst, Regulatory
Affairs. My qualifications are included at the end of PGE Exhibit 300.
What is the purpose of your testimony?
The purpose of our testimony is to support the operations and maintenance (O&M) expenses
associated with PGE’s long-term power supply resources. We discuss the recent plant
performance of our Generation fleet. We also identify and discuss the major drivers of the
2018 test year O&M expenses related to PGE’s generating plant operations as compared to
actual 2016 O&M expenses.
What are PGE’s goals for plant operations and maintenance?
Our primary goals for plant-related activities are to manage our Generation plants in a safe,
reliable, and economically competitive manner while maintaining compliance with all local,
state, and federal regulations, permits, licenses, and environmental standards. We achieve
these goals by implementing prudent and timely maintenance practices, establishing
effective safety and reliability initiatives, and making necessary investments in our
Generation plants.

How is the remainder of your testimony organized?

UE 319 - General Rate Case — Direct Testimony
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A. Our testimony has four additional sections. In Section Il, we discuss PGE’s Generation
resources and their recent performance. In Section Ill, we discuss our forecast of 2018 test
year Generation O&M expenses. We then summarize our request in this filing in Section IV

and present Mr. Jenkins’ qualifications in Section V.
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1. PGE’s Generation Resources

A Generation Resources
Have you prepared an exhibit that identifies all of PGE’s power supply resources for
the 2018 test year?
Yes. Confidential PGE Exhibit 701 lists PGE’s generating resources and their expected
average energy output as modeled under normal hydro conditions for PGE’s initial 2018 Net
Variable Power Cost (NVPC) forecast.
Have PGE’s long-term power supply resources changed significantly since the UE 294
general rate case?
Yes. In Order No. 15-356, Docket No. UE 294, the Public Utility Commission of Oregon
approved the addition of the Carty Generating Station (Carty) in customer prices, if placed
into service by July 31, 2016. PGE met that deadline when Carty went into service on
July 29, 2016.

B. Plant Performance

Q. What are PGE’s goals for Generation plant performance?

The performance and availability of PGE’s generating resources are top priorities for the
Generation organization. As a long-term goal, we target plant performance and availability
in the top quartile of an industry peer group. On a year-to-year basis, realized plant
availability is a key factor in evaluating the Generation organization.

How have PGE’s thermal plants performed in 2015 and 20167

In 2015, the majority of PGE’s thermal plants experienced no major forced outages and

exhibited high availability. Thermal Generation was higher than normal for most of our

! Discussed in PGE Exhibit 300
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thermal plants due to low natural gas prices and the timing of hydro availability. Because of
a warm spring in 2015, runoff came earlier than normal and did not coincide with the
summer peak, requiring increased dispatch of thermal facilities to meet loads.

In 2016, the majority of PGE’s thermal plants continued to perform very well,
experienced no major forced outages, and maintained a high availability. Similar to 2015,
we had mild winter and spring temperatures at the beginning of the year causing the
economic displacement of the Boardman generating plant. Towards the end of 2016, high
amounts of rain led to increased hydro availability displacing the majority of our thermal
resources.

Confidential PGE Exhibit 704 provides historical 2013 through 2016 thermal plant
availability and forced outage rates reported quarterly by PGE to the North American
Electric Reliability Corporation (NERC), and finalized annually.?

Were there any exceptions in 2015 and 2016?
Yes, just one plant. Beaver generating plant’s forced outage rate is higher in 2015 and 2016
due to unplanned maintenance work:

e In 2015, Unit 3 had an unplanned hot gas path inspection following a routine
inspection, Unit 6 experienced excessive internal oil leaks requiring immediate
troubleshooting and repair, and Unit 7 (steam turbine) had excessive vibration on the
generator requiring disassembly and repair of the end blocking of the rotor windings.

e In 2016, Unit 2’s Major Inspection was extended due to discovery work identified

during repairs creating an unplanned outage extension, Unit 7 (steam turbine)

Z Forced Outage Rates reported to NERC are not equivalent to the forced outage rate methodology applied in PGE’s
Net Variable Power Cost (NVPC) forecast. See PGE’s Minimum Filing Requirements included as part of PGE’s
NVPC forecast for details on the forced outage rate methodology employed in MONET.

UE 319 — General Rate Case — Direct Testimony
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experienced vibration issues requiring a rebalancing, and Unit 8 was forced out most
of the year due to compressor damage and evaluation of repairs.

Q. How does the 2018 expected Generation for PGE’s thermal resources compare to
previous years?

A. Figure 1 below summarizes actual thermal Generation for 2015 and 2016, and PGE’s
current 2018 forecast for each of our existing thermal resources. Thermal Generation is
expected to increase for our thermal resources in 2018 relative to 2016, primarily due to
weather normalization and forecasted low fuel prices, which we expect to contribute to

increased dispatch. PGE Exhibit 300 presents our 2018 NVPC forecast.

UE 319 — General Rate Case — Direct Testimony



UE 319/ PGE /700
Jenkins — Rodehorst/ 6

Figure 1: PGE Thermal Resource Generation
(MWh)
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Data Source:
*2018 based on initial NVPC forecast presented with this filing
2016 based on the 2016 EGR&D YTD Report presented in Docket No. UM 1294 (Monthly
Power Cost Report)
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I1l. Generation Plant O&M

A Generation Plant O&M Expenses

Q. What are the changes in PGE’s plant O&M between 2016 and 20187

A. Table 1 below summarizes the changes in total Generation Plant O&M expenses. These

amounts include adjustments for emissions control chemical costs.

Table 1
Generation Plant O&M Summary
($millions)*
2016 2018 Annual %
O&M Expenses  Actuals Test Year Delta Change
Labor $39.4 $43.3 $3.9 4.8%
Non-Labor $81.5 $85.6 $4.1 2.5%
Major Maintenance Accruals $12.1 $16.3 $4.2 16.0%
Subtotal ~ $133.0 $145.1 $12.1 4.5%
Information Technology (IT) $12.4 $14.6 $2.3 8.7%
Total $1454 $159.8 $14.4 4.8%

*May not sum due to rounding.

How do labor and non-labor plant O&M expenses change from 2016 to 20187
Labor-related plant O&M is projected to increase by approximately $3.9 million. This
increase is due to labor cost escalation (discussed in PGE Exhibit 400) and an increase to the
number of Full Time Equivalent employees (FTES) discussed below. Non-Labor related
plant O&M, including the Major Maintenance Accruals (MMA), is projected to increase by
approximately $8.3 million. The major drivers of these increases are summarized in Section
B below.

What do IT costs represent?

IT costs represent expenses that are directly assigned and allocated to Generation and that
relate to PGE’s efforts to develop, operate, and maintain our computer, information, cyber,
and communication systems. IT costs are allocated to all operating areas of the company

and discussed in detail in PGE Exhibit 500.
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B. Generation Plant O&M Expense Major Drivers

Non-Labor O&M Expenses

Q. What are the major drivers to non-labor O&M expenses?

The major drivers to non-labor O&M expenses are: 1) the increase in Carty O&M expenses,
2) updates to PGE’s Major Maintenance Accruals, and 3) non-labor cost escalations.

Please explain the increase in Carty O&M expenses.

Carty O&M expenses are estimated to increase by approximately $0.9 million due to the
plant being operational for the full year 2018. In 2016, Carty began operations on July 29.
Customer prices, however, already reflect Carty’s full year budget in accordance with
Commission Order No. 15-356.

Please explain the increase in Major Maintenance Accrual (MMA) expenses.

PGE’s MMA benefits to customers, calculation methodology, and expenses are discussed in

detail in Section C below.

Q. What is the increase in non-labor O&M expenses due to non-labor cost escalations?

N

Non-labor O&M expenses are forecasted to increase by approximately $3.1 million in the
2018 test year due to non-labor cost escalations. For non-labor costs, we use escalation rates
ranging from 1.66% to 3.11% from Global Insights, Economic Outlook dated August 2016.
Non-labor cost escalation rates are presented in PGE Exhibit 200.

Labor O&M Expenses

o » O

What is the change in Generation related FTEs from 2016 to 20187
The projected increase in FTEs is approximately thirty-two across Generation.

What are the main drivers for the increase in Generation-related FTES?

UE 319 — General Rate Case — Direct Testimony
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A. The main drivers of the increase in Generation-related FTEs between 2016 and 2018 are as

follows:

Ten Power Supply Engineering Services (PSES) FTEs. These FTEs will 1) support
increasing regulatory requirements, 2) work on PGE’s aging assets requiring
upgrades and/or replacement, and increased engineering support to maintain aging
infrastructure, 3) develop expanded technical expertise needed as new forms of
generation are added and control systems are modernized, and 4) ensure that PGE
maintains a strong cyber security program. It is important for PGE to fill these
positions in 2017 and 2018 to ensure that PGE’s capital investments are utilized in an
effective and beneficial manner and to allow PSES to properly manage the workload
necessary to meet regulatory compliance and cyber security best practices.

Four Resource Planning FTEs. These FTEs will provide increased support for
strategic projects, Renewable Portfolios, and Integrated Resource Planning (IRP). If
Resource Planning does not fill these positions, the impacts include, but are not
limited to, reduced productivity and quality, long delays in regulatory processes, and
reduced opportunity for stakeholder involvement.

Three Trojan FTEs. These FTEs will support increased Trojan security per Nuclear
Regulatory Commission (NRC) Security requirements. PGE is working with the
NRC to implement a security staffing that meets their recommendations and industry
standards. The NRC has recently completed its assessment of our plan and its
conclusions are being disseminated. As a result of the timing, actual staffing may
differ from the one submitted for the OPUC review in our 2018 general rate case

filing. Nearly all costs associated with these FTEs are reimbursable to PGE through

UE 319 — General Rate Case — Direct Testimony
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the settlement claim with the Department of Energy for the Trojan Independent Spent
Fuel Storage Installation, approved by the U.S. Court of Federal Claims on July 18,
2013,

e Three Environmental and Licensing Services FTEs. These FTEs will support the
increased demands of regulatory compliance, FERC license implementation
requirements, and increased outreach requirements related to our fisheries program
per the Pelton-Round Butte Fish Committee recommendation.

e Twelve Generation plant and Power Operation FTES. These FTEs will increase the
number of operating crews at Port Westward and support Generation projects, PGE’s
participation in the Western Energy Imbalance Market (EIM)? starting in 2017, and
increased plant operations and maintenance for Carty, Pelton-Round Butte, and
Beaver.

Additional detail by FTE is provided in PGE Exhibit 702.

Please summarize the FTEs requested for PSES.

PSES provides civil, electrical, mechanical engineering, and survey services to PGE’s
generating plants and related departments. PSES also provides various forms of
administrative support, such as records management, drawing control, and project design.
As a result of adding new assets (Port Westward 11 in 2015 and Carty in 2016), continually
expanding cyber security, regulatory and reporting requirements, and aging Generation
resources, PSES requires six additional FTEs for administrative, engineering, and analyst

positions. Four additional FTEs result from the reorganization of surveyors from Property

% Discussed in PGE Exhibit 300, Section 111, Part C
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Services to PSES in the middle of 2016 and the transfer of an Admin Specialist from Hydro
Operations to PSES in 2018."

Please summarize the position additions in Resource Planning.

The IRP process has materially changed from a cyclical process to one that requires an
ongoing level of support. In the past the process was cyclical and involved a two-year
planning cycle, in which heavy analysis and documentation was completed in the first year,
followed by a less intense stakeholder review process in the second year. The emergence of
variable energy in increasing quantities and the portfolio effects between all resources have
created new challenges for resource planning and system operators. As a result, the IRP
process has evolved to incorporate new resource types, characteristics, and relationships.
PGE must increase staffing to be able to keep pace with the complexity of the analysis,
communicate information to stakeholders, maintain continuity, and ensure appropriate
individual workloads.

Please summarize the remaining FTE additions in Generation.

The remaining additional FTESs relate to increased environmental regulatory compliance and
license implementation requirements, generating plant operation support, other compliance
requirements (e.g., Trojan Independent Spent Fuel Storage Installation), and PGE’s
participation in the Western EIM. As noted above, detailed information by FTE is provided

in PGE Exhibit 702.

* The four FTEs transferred from Property Services and Hydro Operations represent a net zero FTE impact company
wide and will have no incremental costs to customers.

UE 319 — General Rate Case — Direct Testimony
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C. Major Maintenance Accruals

Q. Please explain the major maintenance accrual (MMA) included in fixed O&M costs.

A. Major maintenance costs can vary dramatically from year to year and, absent an MMA, PGE

would expense the major maintenance costs in the period the work is performed.
Accounting for costs in this manner has two significant drawbacks: 1) it does not allow the
recording of expense in the same period the benefits® occur; and 2) it results in an expense
that is cyclical and “lumpy” over the years. Due to this, it can be problematic to establish
stable prices. To avoid these problems, the Commission approved in Docket No. UE 93
(Order No. 95-1216) an accrual and balancing account treatment for major maintenance
costs.” The major maintenance accrual is based on a multiple-year forecast of major
maintenance activities with an accrual estimate designed to bring the balancing account to
zero at the end of the multiple-year period. By balancing the costs and collections, PGE
achieves an appropriate matching of costs to both the period and customers benefitted. The
accrual also results in a better matching of costs with revenue, without requiring PGE to file
a rate case every year to capture the swings in major maintenance costs.

How does the MMA benefit customers?

Properly matching the major maintenance expense to the period of operation benefits
customers by reducing intergenerational inequities in prices to customers. In addition,

normalizing the costs reduces the frequency of rate changes because it eliminates the need to

> The benefits are the generation and use of electricity by customers

® Order No. 95-1216 approved an MMA for Coyote Springs. Subsequent Commission orders approving MMAs
include: PW1 (UE 262, OPUC Order No. 13-459), PW 2 (UE 283, OPUC Order No. 14-422), and Carty (UE 294,
OPUC Order No. 15-356)

UE 319 — General Rate Case — Direct Testimony
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file nearly annual rate cases or deferred accounting applications to capture the significant
increases or decreases in major maintenance costs.

Q. What items are included in the MMA?
Major maintenance events occur based upon maintenance intervals established under the
company’s plant maintenance contracts. Generally, the timing is dependent upon a facility’s
capacity factor (hours run / hours in period). Listed below are examples of natural gas
Generation plants’ major maintenance items:

e Major Turbine and Generator Inspections to perform advanced assessments, along
with related work that may include combustion turbine alignment, exhaust frame
modifications, repairs to thrust bearings, the generator stator and the generator field.

e Hot Gas Path Inspection including the disassembly of combustion and turbine
sections of the combustion turbine so that parts may be inspected, and repaired or
replaced as necessary. The combustion section is where the natural gas is combined
with compressed air and burned. The turbine section is where mechanical energy is
extracted from the high speed flow of hot combustion gases exiting the combustion
chambers.

e SR Catalyst Replacements.

o Auxiliary Boiler Maintenance.

Q. How does PGE calculate the MMA?

A. We forecast five years of the expected operational run of our thermal plants using the
MONET model and, based on hours of plant operation, we forecast the timing for the major
maintenance activities. The total maintenance costs over the five year period are averaged

to obtain the annual major maintenance expense.
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For which thermal plants are MMASs included in the 2018 test year plant O&M costs.
For the test year 2018 PGE will continue to have MMAs for Port Westward 1 and 2, Coyote
Springs, and Carty. In addition to these, PGE is proposing an MMA for the Colstrip
generating plant.

Please explain PGE’s proposal to create an MMA for Colstrip.

Colstrip Units 3 and 4 operate on a three-year maintenance outage schedule. This creates a
pattern where maintenance outages occur in two of every three years leading to large
variances in costs from one year to another. To address the cyclical and “lumpy” nature of
these costs and for the other reasons discussed above we propose creating an MMA for

Colstrip.

Q. What is the cost impact of creating an MMA for Colstrip?

Creating an MMA for Colstrip would increase the forecasted total MMA amount for the
2018 test year by approximately $2.3 million. However, we propose reducing the MMA
amounts for our other thermal plants in the 2018 test year such that the net increase in total

MMA after adding Colstrip would be less, or approximately $1.0 million.

Q. What is the total MMA amount included in the 2018 test year plant O&M costs?

The 2018 test year total forecasted MMA expense is $16.3 million, increasing by $4.7
million over 2016 actuals. The major drivers for this variance are the $2.7 million increase
in the Carty MMA due to having the plant operational for a full-year in 2018 and the $2.3
million increase due to adding the Colstrip MMA. Similar to Carty non-labor O&M
expenses, the increase in the Carty MMA has a minimal actual cost impact to customers
because Carty’s full annualized budget was placed in rates in accordance with Commission

Order 15-356 (UE 294). Based on the current level of the balancing accounts for the MMASs
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and the latest five-year forecast for Coyote Springs and Port Westward 2 we reduced the
annual accrual amounts by approximately $0.9 million, partly offsetting the increase due to
adding the Colstrip MMA. Major maintenance accrual calculations are presented in PGE

Exhibit 703.
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IV. Conclusion

Q. Please summarize your request for Production O&M in this filing.

A. We request that the Public Utility Commission of Oregon approve PGE’s forecast of $159.8
million in Production O&M costs in the 2018 test year. This represents a $14.4 million
increase from 2016 costs due primarily to non-labor costs escalations, increases in plant and

power operations O&M expenses, and labor O&M expenses.
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V.  Qualifications

Mr. Jenkins, please describe your qualifications.

I hold a Bachelor of Science degree in Industrial Engineering from Southern Illinois
University and have over 25 years of nuclear and thermal Generation plant experience in
operations, maintenance, refueling, and construction. | am a certified Project Management
Professional and have worked for Entergy, Energy Northwest and contracted with
Tennessee Valley Authority (TVA). | joined Portland General Electric (PGE) in 2012 as
Operations Manager at the Boardman coal plant and became the plant manager in 2013. |
was promoted to General Manager, Diversified Plant Operations in 2014, overseeing all of
PGE’s thermal and renewable assets in eastern Oregon and Washington. | was appointed
Vice President of Power Supply Generation in September of 2015. Today, | am responsible
for over 3000 MWs of wind, solar, hydro, and thermal Generation at 15 Generation
facilities, as well as the Trojan Independent Spent Fuel Storage Installation. | am also an

Air Force veteran with 9 years of military experience as a Systems Analyst.

Q. Does this conclude your testimony?

A. Yes.

UE 319 — General Rate Case — Direct Testimony
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List of Exhibits

PGE Exhibit Description

701C PGE Generating Resource Summary

702 PGE Full Time Employees Descriptions

703 PGE Major Maintenance Accrual Calculations

704C PGE Thermal Plant Forced Outage Rate and Availability 2013-2016
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32.0

16

Power Operations

Energy Market Settlement
Analyst

PGE will join the Western Energy Imbalance Market in the latter half of 2017 and the Market
Operator will be sending PGE large settlement files on a frequent basis. Two additional FTEs are
required to perform this work.

2.0

16

Power Operations

Energy Market Policy Analyst

Required to monitor the policy and rule changes implemented by the Western Energy Imbalance
Market. The position will be needed early in 2017 to assist Market Trials prior to live participation in
the Western Energy Imbalance Market in the latter half of 2017.

1.0

62

Trojan

Independent Spent Fuel
Storage Installation (ISFSI)
Technician

Required to perform security, operating, maintenance, and administrative functions at the Trojan
ISFSI. The ISFSI technicians will report to the ISFSI Supervisor and are responsible for the safe
storage of spent nuclear fuel from the Trojan Nuclear Plant. The ISFSI technicians are being added in
response to recent NRC Security Inspector comments highlighting the need for additional staff to
adequately cover security duties required in federal regulation. Nearly all costs are reimbursable to
PGE through the DOE settlement claim for the Trojan ISFSI.

3.0

86

Port Westward 2

Generation Technician

Required to support progression from four to five operating crews and maintenance. Having the
additional FTEs will also reduce the use of contractors during PW2 annual outages.

3.0

88

Carty

Generation Technician

To better align gas plants, a planner scheduler was added to all gas plants in 2015. That 1 FTE count
was not added to Carty total head count resulting in Carty being one Generation Technician short.
Adding this FTE is required to ensure that plant operations and maintenance are being done in an
effective and efficient manner.

1.0

161

Pelton-Round Butte

Maintenance Supervisor

Pelton Round Butte operation and dispatch changed significantly over the past 5 to 10 years with the
plant being cycled more frequently and seemingly relied upon more for ancillary services as opposed
to primarily being base loaded in the past. This position is required to manage critical asset
maintenance and coordinate maintenance support and outage planning services in support of plant
operations.

1.0

Various

Beaver

Temporary Hourly Positions

Required to reduce overtime and are partially offset by savings from this reduction. Although the
three temporary hourly positions appear to be an increase, this is because PGE opted to contract out
the work these positions would have done in 2016. As such, 2016 outside services is over budget
while temporary labor is under budget. PGE continues to expect to need this support and has
budgeted three FTEs for 2018.

3.0

551

Power Supply
Engineering Svcs

Surveyors

Reorganization of surveyors from Property Services to PSES in the middle of 2016. FTE impactis a
net zero change company wide and will have no incremental cost to customers.

3.0




UE 319/ PGE /702
Jenkins - Rodehorst /2

With the additional and existing Industrial Control System (ICS) generation assets (i.e. assets that run
plant generators), the ever increasing workload will require a deeper level of cyber security

Power Suppl
551 Engineerin pZ\/ycs Cyber Security Engineer |engineering support. The cyber engineer position is required to ensure PGE generation sites are able 1.0
& & to respond to the ever changing cyber security threats. Each engineer is working to balance
operational requirements with defending our current technologies from cyber-attacks.
With the current cyber-attack rate at existing and future industrial Control System (ICS) generation
Power Subpl assets, PGE has implemented capital projects associated with a Network Intrusion Detection System
551 Engineerin pzxcs Cyber Security Analyst (NIDS). These recent software and hardware investments require an analyst position to tune and 1.0
& & develop the NDIS system to ensure all PGE generation sites have proper protocols to respond to
cyber-attacks.
Power Supol Required to assist in understanding, interpreting, communicating, and implementing PGE
551 Engineerin pZVVCS Compliance Specialist compliance with North American Reliability Corporation (NERC) and Western Electric Coordinating 1.0
8 & Council (WECC) regulatory standards.
Required for additional support of PGE's new Reliability, Performance, and Monitoring (RPM) Center
551 Power Supply Analvst initiated in 2016. The RPM Center brings in house the plant and asset performance monitoring 1.0
Engineering Svcs ¥ historically provided by General Electric’s “Smart Signal” service. Additionally, the RPM Center will ’
provide an extra level of vigilance as PGE begins more frequent cycling of generating plants.
Power Suopl Will function as a dedicated generation resource for resolving IT issues at Generation facilities. With
551 . . PRYY IT Analyst the ever expanding role of IT based systems at PGE, a dedicated resource is required to ensure that 1.0
Engineering Svcs . . I . .
issues at remote Generation facilities are addressed in a timely manner.
Power Suppl transfer from Hydro Operations. FTE impact is a net zero change and will have no incremental cost to
551 . . PRy Admin Specialist y P P § 1.0
Engineering Svcs customers.
Power Subpl Required to assist with the development and maintenance of over 200 generation procedures,
551 En ineerian\/ycs Technical Writer Specialist |including Generation Fleet, Environmental, Cyber Security, Compliance, Reliability, and plant specific 1.0
8 & procedures.
Required to provide expertise for engineering reviews, project coordination, and project
management. The Generation Project department is planning for the next five years while continuing
to support current projects, intracompany requests for support of projects, and evaluation of new
. . Project Manager / Senior . . P J. pany req . PP . P J. .
554 Generation Projects and evolving technologies to support future projects. In analyzing the timeline of the current IRP, 1.0

Project Engineer

currently proposed renewable RFP, and future RFPs, and the timeframe to develop new supply- and
demand-side resources, Generation Projects has identified a gap in staffing that threatens the ability
of the group to successfully deliver complex and strategic for our customers.
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Required to provide strategic and technical analysis, including economic evaluations or resource
options needed to meet the electric energy needs of PGE customers. They will also provide analysis
to support recommendation regarding several regulatory processes, including, but not limited to,
the IRP and Competitive Bidding (RFP). With the increased workload due to the emergence of
variable energy in increasing quantities and the portfolio effects between all resources, current
Analyst employees are consistently working more than 40 hours per week affecting the work quality and 3.0
significantly increasing the risk for mistakes. Additionally, important work is being deferred or
dropped due to lack of bandwidth to complete critical tasks.

Several options to fill the business needs, minimize impacts and overcome the challenges were
evaluated, including contractors, sunset positions, cross-training, and long-term temporary
positions. None provide the necessary support to maintain quality and efficiency over the long term.

Integrated Resource
Planning

Required to facilitate management and coordination for the models to support evaluation of
technologies, locational deployment and use cases for all resources, as well as development of the
documentation and materials necessary to transparently communicate the information produced

Integrated Resource .

556 Plannin Project Manager through the IRP and related process. 1.0
& Several options to fill the business needs, minimize impacts and overcome the challenges were

evaluated, including contractors, sunset positions, cross-training, and long-term temporary

positions. None provide the necessary support to maintain quality and efficiency over the long term.

Required to develop, implement, research, and support project control for PGE's environmental

. . projects, ensure their implementation in an economical manner, and coordinate compliance,
Environmental and Project Controls and

841
Licensing Services Compliance Specialist

communication and interaction among various PGE departments and groups. The position will also 1.0
develop department budgeting and staffing strategy and schedules based on projected projects

going through funding process.

The Pelton-Round Butte Fish Committee, comprised of 22 state and federal agencies and NGOs have
raised concerns about the growing outreach needs related to our fisheries program, and that current
staffing isn't sufficient to meet that without affecting the biological program. Currently there is an
active adversarial group, the Deschutes River Alliance (DRA) on the Deschutes River that opposes the
Pelton Round Butte fisheries and water quality program. DRA is currently suing PGE under the Clean
Water Act. The DRA has a very active and effective public relations campaign. PGE’s
communication/PR hasn’t been sufficient given the increased negative campaigning. This position 1.0
was created to provide a dedicated person, located on the Eastside, to increase our outreach efforts
in the community. Before this, the Eastside Biological staff tried to fill the gap, but this increased
workload was interfering with their ability to complete FERC required tasks. The risk of not providing
increased outreach is that DRA’s influence would grow, adding other NGOs and community
members to their supporters threatening PGE’s investment in the Selective Water Withdrawal fish
collection facility.

Eastside Biological Technician, Environmental

842 . .
Services Communication
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844

Environmental
Compliance and
Licensing

Environmental Specialist

Required for multi-media environmental support for eastside non-hydro generation sites (Biglow
Canyon, Boardman, Carty, Coyote Springs, Tucannon), with emphasis on air quality and waste
management. Increased regulations and activities include coal combustions residuals, ODEQ changes
to air quality permitting, and general environmental support for generation facilities.

1.0
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. Introduction

Please state your names and positions with Portland General Electric.
My name is Bill Nicholson. 1 am Senior Vice President of Customer Service and
Transmission and Distribution.

My name is Larry Bekkedahl. | am Vice President of Transmission and Distribution.

Our qualifications are included at the end of this testimony.
What is the purpose of your testimony?
The purpose of our testimony is to explain our increasing capital spending reflected in
Portland General Electric’s (PGE) 2018 test year. This additional spending will allow us to
accommodate increased customer demand on the Transmission and Distribution (T&D)
system, and maintain reliability and other system goals through the implementation of T&D
asset management strategy. In addition, we also discuss T&D’s operations and maintenance
(O&M) costs for the 2018 test year, which includes a request to modify the current storm
deferral to more effectively normalize storm restoration costs in PGE’s prices.
What are T&D’s primary goals?
Our primary goals are to:

e Provide safe and reliable energy delivery services to our customers;

« Cultivate a corporate culture that improves employee and public safety;

e Enhance efficiency and increase customer value by deploying new techniques,

technologies, industry best practices, and process improvements; and
e Ensure compliance with applicable regulations, including those addressing T&D grid

reliability and operations.

Q. How is the remainder of your testimony organized?

UE 319 — General Rate Case — Direct Testimony
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A. The remainder of our testimony is organized into the following sections:
« Section II: Strategic Capital Improvements

Section I11: Transmission and Distribution Operations and Maintenance

Section IV: Conclusion

Section V: Qualifications

UE 319 — General Rate Case — Direct Testimony
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Il.  Strategic Capital Improvements

Q. Why is PGE planning to increase its capital investment in T&D?

A. We are increasing our investments due to increasing customer-driven capital work and to
improve the T&D system to keep it safe and reliable. In addition, we are ‘strengthening’ the
power grid to better prepare for earthquakes, cyber-attacks, and other threats. We are also
replacing or upgrading equipment nearing the end of its life and redesigning portions of the
T&D system to improve reliability. All of these capital improvements are intended to meet
mandates and goals related to the reliability, safety, environmental stewardship, and cost
effectiveness of the T&D system.

Q. What changes does PGE face in the T&D operating environment?

A. The T&D organization faces many changes, including:

e Increasing reliability expectations of our customers;

e Increasing regulatory and compliance demands along with safety and environmental
concerns;

e An aging asset fleet, which results in more reactive work to address service failures,
as opposed to proactive management of system risk;

o Intensifying storms and storm response requirements;

e Increasing amount of customer work, due to a thriving economy. There is also a
more complex construction environment, due to strong regional growth and
tightening regulations (e.g., jurisdictional coordination and permitting challenges);
and

o Employee retirements, which can result in a loss of institutional knowledge.

Q. How will T&D address these changes?

UE 319 — General Rate Case — Direct Testimony
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A. We are already addressing many of these changes by increasing labor resources and by
developing a more robust and proactive T&D asset management strategy that:

o Directs capital spending where those investments more effectively support customer
requirements and demands of the T&D system; and

e Matches overall spending and staff to customer needs.

Q. What are the types of capital improvements?

The capital improvements are in the following categories:

o Customer-driven capital work; this includes continuous improvement projects which
are discussed later in our testimony.

o Strategic capital improvements for risk reduction in the T&D system; this includes
PGE’s Smart Grid initiatives.*

« Compliance with relevant regulations (i.e., National Electric Service Code [NESC]
and North American Electric Reliability Corporation [NERC]); this applies to both
customer-driven capital work and our strategic capital improvements for risk
reduction.

A. Customer-Driven Capital Work
Q. What do you mean by customer-driven capital work?
A. Customer-driven capital work refers to those capital investments that are a direct result of
customers’ requests (e.g., road widenings, new customer connections, and infrastructure
improvements) and are needed as a result of our growing customer base.

Q. What customer-driven work are you seeing as a result of the growing customer base?

! See PGE’s 2016 Smart Grid Report in OPUC Docket No. UM 1460 for details on Smart Grid initiatives.

UE 319 — General Rate Case — Direct Testimony
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1 A. We are seeing a continuing increase in new customer connections.

2 Q. Please define new customer connections.

3 A. New customer connections consist of new electrical infrastructure designed, engineered, and
4 constructed to connect PGE’s electrical system to industrial facilities, commercial buildings,
5 or residential homes where no electrical service previously existed.

6 Q. Please describe the growth of new customer connections.

7 A. Growth in new customer connections generally follows economic expansion. The recent

8 recession, beginning in December 2007, had a major impact on PGE’s new customer
9 connections. As seen below in Figure 1, new connections fell 66% from 2007 to 2011.
10 Since the economy recovered, new customer connections grew rapidly, increasing by an
11 annual rate of 20% from 2011 to 2016. From 2015 to 2016, new customer connections grew
12 14%.
Figure 1
New Customer Connection Trend

16000

14000

12000

Number of New 10000
Customer 8000
Connections 6000

4000
2000 e —
0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
== Residential Connects == Commercial Connects Total New Connects

13 Q. What is PGE’s forecast for new customer connections?
14  A. PGE forecasts continued growth of 12% from 2016 to 2018, to approximately 13,300 new

15 connections. PGE Exhibit 1200 provides further details regarding customer growth.

UE 319 — General Rate Case — Direct Testimony
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Q. Given PGE’s forecast for new customer connections, what challenges does T&D face in

meeting the increased customer work?

A. There are several challenges that PGE’s T&D organization faces when planning and

executing customer work, including labor resources, changes in the permitting process, and
traffic congestion.

1. Labor Resources — At the same time that customer-driven capital work has begun to

increase after the end of the recession, we are experiencing a growing number of
retirements from our distribution union workforce.

2. Permitting Process — Over the last few years, the permit process has become

increasingly complex and impacted the completion of customer work. Customer
work that previously did not require a permit now requires one. In addition,
restrictions have been imposed on when and how the work is conducted, which
increase costs. For example, certain city requirements constrain the time of day when
PGE may do the work, mandating that the work be done at night or restricted to
certain days (due to traffic, noise, and other considerations). These impositions can
also conflict with one another and make managing and completing customer work
more difficult.

3. Traffic Congestion — Traffic congestion has affected PGE crews’ ability to timely

respond to outages. In a recent report to Governor Kate Brown, the Transportation
Vision Panel noted that congestion in the Portland metro area, especially during peak
hours, has had major impacts on the economy and created challenges for commuters

and businesses.” They reported that “[o]n average, metro area commuters spend 52

2 https://visionpanel.files.wordpress.com/2016/05/one-oregon-final-report-web-version2.pdf

UE 319 — General Rate Case — Direct Testimony
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hours per year stuck in traffic, a 13[%] increase compared to five years ago.” This is
also shown in a report that ranked Portland’s commute as the 16™ worst in the
nation.® Similarly, the Oregon Department of Transportation noted, in August 2015,
that highways are reaching and exceeding capacity. This congestion adds time to and

a delay in PGE crews completing their work.

Q. Will hiring more work crews help overcome the challenges regarding the increased

customer-driven capital work?

A. Yes.

Increasing the capital-based labor for customer-driven work is the primary way we

will respond to the increased demand. In addition to the customer-facing workforce or

personnel, we are hiring additional support personnel. To address the challenges T&D is

facing above, PGE is strategically hiring FTEs (described further in Part C):

With the economic recovery and increasing customer connects, PGE is ramping up
its union distribution workforce. We plan on adding 19 union distribution workers
by 2018 to address limited labor resources. In addition, T&D is strategically placing
them in PGE’s service territory, which will improve response time to outages by
reducing their time in traffic congestion.

PGE created a new department, Line Prerequisite Coordination, and is hiring FTEs
to help manage the permitting processes that are required prior to starting customer

work.

In addition, PGE is also hiring employees to help execute the new Customer Service and

T&D (CST&D) continuous improvement projects. The goal of the new CST&D Continuous

Improvement team is to: 1) identify and continually refine key T&D processes to monitor

® http://www.autoinsurancecenter.com/traffic-jammed.htm
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and improve, and 2) continue Next Wave stabilization.* The need for this work continues

because large projects such as the Western Energy Imbalance Market (Western EIM),”
Customer Engagement Transformation (CET),® and T&D’s asset management strategy will
continue to impact T&D over the next several years and will require changes to existing
processes.

In addition to meeting increased new customer connections, we are adding employees to
perform essential infrastructure work.
Please explain the infrastructure work.
We are building new substations to serve fast-growing areas such as Hillsboro, the South
Waterfront, and Central Eastside. This infrastructure work is important to keep the system
operating reliably for all customers. In addition, we are replacing aging and heavily loaded
substations to mitigate the risk of customer outages. This infrastructure work is described
below in Part B.
B. Strategic Capital Improvements for Risk Reduction

Q. Earlier, you stated that T&D has developed a more robust and proactive asset
management strategy. Why did you develop this new strategy?

A. We developed this new strategy because T&D’s operating environment is rapidly changing.
As stated earlier, some of these changes include reliability expectations of our customers,

regulatory and compliance demands, an aging asset fleet, and storms and storm response

requirements.

* Next Wave is the final phase of T&D Transformation that was discussed in OPUC Docket Nos. UE 283 (PGE
Exhibit 900), and UE 294 (PGE Exhibit 800). T&D Transformation is a subset of the 2020 Vision Program,
wherein PGE is implementing process improvements and replacing a large number of software programs with
enterprise applications.

® The Western EIM is discussed in PGE Exhibit 300, Section Il1, Part C.

® CET is discussed in PGE Exhibit 900.

UE 319 — General Rate Case — Direct Testimony
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The organization decided to evaluate its longstanding approach to asset management in
2012. To conduct this evaluation, T&D hired a third-party assessor, Black & Veatch
(B&V). B&YV reviewed T&D’s asset management practices and capabilities by conducting
a Publicly Available Specification 55 (PAS-55) assessment of T&D.” B&V is an endorsed
assessor approved to undertake PAS 55 assessments by the Institute of Asset Management
(1AM).

What were the results?

B&V’s evaluation found that our asset management practices “compare favorably with
B&V’s experience at other utilities, but opportunities for improvement and greater
consistency exist.”

Primarily, B&V recommended that T&D would benefit from a more proactive and risk-
based approach to managing its asset base. Specifically, B&V recommended that T&D
develop:

e A stronger capability with risk management approaches, methods and practices;

o A stronger strategic framework and plan for managing the T&D asset base; and

o The organizational infrastructure required to support asset management within T&D.
How did PGE respond to B&V’s evaluation?

In response to B&V’s recommendations, the T&D organization created the Strategic Asset
Management department (SAM). SAM develops an annual T&D risk assessment and
associated portfolio of recommended risk reduction projects. It also supports the

development of T&D’s broader annual capital improvement plan.

" PAS-55 was published by the British Standards Institution via its Institute of Asset Management. In 2014, PAS-55
became the basis for the ISO 55000 Asset Management Standards.

UE 319 — General Rate Case — Direct Testimony



10

11

12

13

14

15

16

17

18

19

20

21

22

23

UE 319/ PGE /800
Nicholson — Bekkedahl / 10

Q. Please explain SAM’s risk assessment approach.

A. SAM developed a risk assessment methodology that uses best industry practices criteria to
quantify threats to the grid and evaluate the impacts to customers should portions of the
system fail. SAM’s risk assessment approach encourages a long-term plan that cost
effectively reduces risks (including reliability, safety, environmental, and cost efficiency)
and supports customer demand.

Q. What is the objective of SAM’s methodology?

The objective of SAM’s methodology is to consider the negative impacts of service failure
on:
e System reliability;
e Public and worker safety;
e Environmental stewardship; and
« Efficient expenditure of funds.
SAM identifies system improvements that demonstrate maximum value to customers
in terms of risk reduction. The types of projects include:
o Asset replacement by proactively replacing infrastructure that is operating beyond its
life and thus creating reliability, safety, environmental, and cost threats for customers;
o System reconfiguration by shifting loads in the system or reconfiguring system
designs to better manage load and can reduce the impacts of service failures on
customers should they occur; and
o Grid modernization by installing new types of advanced technologies that can help
PGE increase reliability and meet new customer demand (e.g., PGE’s Smart Grid

initiatives).

UE 319 — General Rate Case — Direct Testimony
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Q. How does SAM evaluate risk?
A. SAM analyzes data to determine where in the T&D system there is likely to be a high rate of
consequential service failures, evaluated as follows:

« Likelihood of a service failure — The likelihood of a service failure is derived using a

data-driven assessment of the age and condition of T&D’s vital assets. SAM also
evaluates historical rates of externally-driven service failures in the T&D system
(e.q., failures due to storm and tree events).

« Consequence of service failure — The consequence of service failures is assessed by

looking at the electrical loading on the affected assets, the potential outage durations
that customers would experience should a failure occur, and the economic effects of
such an outage on customers. SAM also considers additional impact factors related to
environmental contamination, safety concerns, and PGE direct costs to respond to
outage events.

Using this method, SAM assessed the majority of PGE’s T&D asset base between 2013
and 2015, and released its first draft T&D Risk Register in 2016. SAM’s risk assessment
and project identification process will be repeated on an annual basis, now that the base
models, tools, and processes have been assembled.

Q. What is a Risk Register and how is PGE using it?

A. The Risk Register is a compilation of significant assets in the T&D system, indicating their
likelihood of service failure and their consequence of service failure. PGE remediates risks
by proposing projects that address high concentrations of risk, as identified in the Risk

Register. Projects are prioritized for execution based on their risk reduction potential, the

UE 319 — General Rate Case — Direct Testimony
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value of the proposed risk reduction work, and implementation constraints. There are

several types of projects generally resulting from the Risk Register approach. They include:

Substation Upgrades/Rebuilds: Replacement of aging assets in critical substations;
T&D  Upgrades/Rebuilds/Reconfigurations: ~ Replacement of aging and
environmentally hazardous assets, and the reduction of excessive loads;

Distribution Automation: Installation of automated feeder switches to reduce
switching time and outage durations;

Undergrounding and Tree Wire: Redesign and strengthening of the distribution
system in areas prone to storm-related outages; and

Communication System Upgrades/Rebuilds: Replacement of aging assets.

Q. What are the primary reliability risks associated with PGE’s T&D system?

A. SAM has identified significant reliability risks in the T&D system related to aging and

heavily loaded substation assets, aging cable in the distribution system, and external causes

of services failure in the distribution system (weather and vegetation events, etc.).

When examined geographically, reliability risk is heavily concentrated. For example,

75% of PGE’s substation risk is concentrated in 41% of T&D substations. Distribution

system risk is more concentrated, with 1% of line segments generating 75% of line risk.

This is important as this risk impacts our distribution service quality.

Q. What are your projected expenditures to reduce risk in the T&D system?

A. We estimate approximately $111.2 million® of capital expenditures in 2017 to upgrade

PGE’s T&D Network and increase system reliability for our customers. As shown in Table

1, the three largest projects include two from the Risk Register, T&D Substation Reliability

& This number is fully loaded but does not include Allowance for Funds used During Construction (AFDC).
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Upgrades and the Underground Cable Replacement Program; and PCB Transformer Testing

and Replacements.

Table 1
2017 Capital Expenditures
Capital Projects $Millions
1. T&D Substation Reliability Upgrades® $60.2
2. Underground Cable Replacement Program $16.8
3. PCB Transformer Testing and Replacements $16.7
4. Other™ $17.5
Total Capital Projects $111.2

Q. Please describe T&D’s Substation Reliability Upgrades.

A. T&D’s Substation Reliability Upgrades replace aging assets in critical substations and make
up the bulk of the risk reduction work currently in process. The specific work was selected
based on risk level, organizational readiness to implement, and system operating constraints.
This work will standardize and bring resiliency to some of the highest risk assets within the
substation fleet, reducing risk for customers and increasing system reliability. The scopes of
work include total rebuild or select asset upgrades (e.g., communication infrastructure and
control houses, transmission line protection, distribution switchgear, transformers, etc.). Out
of PGE’s 186 substations, SAM identified 69 in the Risk Register as high risk. If a
substation is rebuilt, old equipment is often not replaced with the same type of equipment.
Implementation of current standards requires the installation of equipment that adds

resiliency to the substation, such as improved load-balancing and monitoring, and seismic

° This includes the following five projects: T&D Substation Reliability Upgrades, Rivergate North Substation
Rebuild, Harborton Reliability Project, Tabor Control Enclosure Upgrades, and Orient Substation Capacity
Addition.

19 Other capital expenditures include mobile transformer purchases, vehicles and capital equipment, distribution
automation, Supervisory Control and Data Acquisition system replacement, arc flash mitigation, and West Union
line addition.
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upgrades. Load growth potential is also assessed to determine whether the substation should
be configured to accommodate the addition of transformers or feeders in the future.

Can you give an example of a substation rebuild?

Yes. Elma, one of our oldest substations, and the third most risky substation in our T&D
Risk Register, will have work completed in 2017. Located in Salem, EIma was built in 1949
and consists of two 57kV transmission sources, two distribution power transformers, and
four 13KV distribution feeder circuits. Most of the equipment inside the substation is over
40 years old. During a peak summer loading condition, both distribution power
transformers and three of the four 13kV distribution feeders are loaded beyond seasonal
limits. During an outage, no redundant capacity exists at Elma, or at other adjacent
substations, to maintain service; thus, customers are left unserved for extended durations.
The inability to provide N-1 redundancy’ exposes up to 2,100 customers to prolonged
outages for the loss of a distribution power transformer, and almost 800 customers are
exposed for a sustained distribution feeder outage. Additionally, the substation has no real-
time monitoring of equipment loadings and/or operational status, leaving the PGE System
Control Center with no outage status until reported by customer calls or visual verification
by a PGE crew.

Upon completion, all antiquated substation equipment will have been replaced. The
replacement of both distribution power transformers will result in EIma substation achieving
N-1 redundancy for all substation transformer and distribution feeder contingencies; if an
outage occurs on either of the two transformers or any of the four ElIma distribution feeders,

customers affected by the outage can be shifted to the other Elma transformer, other EIma

1 N-1 redundancy is a form of resilience that ensures system availability in the event of system failure.
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feeders, or to feeders of other adjacent substations. The addition of two metal-clad
switchgear enclosures, each replacing a substandard 13kV distribution box structure, will
result in a reduction of risk associated with outages caused by animal intrusions, will
achieve improvements in PGE employee safety conditions, and will result in a “future-
ready” substation that can accommodate additional load with minimal substation
reconfiguration. Additionally, customers will no longer be subjected to prolonged outages
due to a lack of Supervisory Control and Data Acquisition (SCADA) telemetry.

Please describe T&D’s Underground Cable Replacement Program.

T&D’s Underground Cable Replacement Program replaces aging and heavily loaded cables
that pose reliability risk to customers and the system. SAM’s Proactive Cable Program has
been in operation since 2015 and was PGE’s first T&D risk reduction initiative. We
launched the program to respond to concerns about escalating failures on cable installed in
the 1960s, 1970s, and 1980s. SAM’s Proactive Underground Cable Replacement program
replaces high risk cable before it fails. This program operates in tandem with T&D’s long-
standing Reactive Underground Cable Replacement program, which replaces cable after it
fails.

Please describe T&D’s PCB Transformer Testing and Replacement Program.

PCB Transformer Testing and Replacement involves the testing and removal of distribution
line transformers that have any detectable PCBs in environmentally sensitive areas, and
above 50 ppm in non-environmentally sensitive areas. PGE established the PCB program to
align with an advanced notice of proposed rulemaking issued by the Environmental

Protection Agency (EPA) in April 2010.** Removing PCB transformers reduces the risk of

12 A copy of the EPA advanced proposed rule is PGE Exhibit 801.
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PCB exposure to human and environmental receptors in the areas in which these
transformers are located.

PCB testing was introduced in PGE’s 2016 general rate case (Docket No. UE 294).%
Since our early 2015 filing, T&D has formed a project management team for the program
along with supporting personnel (see PGE Exhibit 802) and began replacement efforts in
2016. We decided to test first so that we could create a scope for the program.

Prior to implementation of the program, PGE had forecast that 11,000 transformers
would need replacement. After testing 10,236 transformers, PGE revised the forecast
slightly to 10,738 transformers (see Table 2, below). As the program continues in 2017,

PGE plans to test 10,000 transformers and replace 2,000 annually.

Table 2
Transformers Replacement Forecast (Program Total)
Critical Area Transformers Non-Critical Area Transformers
Total Number of Estimated Number of Total Number of Estimated Number
Transformers Replacements Transformers of Replacements

8,652 6,354 60,561 4,384
Total Number of Transformers to Test 69,213

Total Number of Transformers to Replace 10,738

What additional capital work will T&D perform in 2018?
In 2018, we will begin additional T&D projects targeted at high risk distribution segments,
and communications systems.

C. Full Time Equivalent Employees

Q. How is PGE investing in labor resources to meet demand and sustain PGE expertise?

3 PGE filed UE 294 in February 2014.
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A. PGE is hiring 169 additional FTEs along with contract labor between 2016 and 2018 to

address the higher and on-going levels of T&D activities. T&D requires additional FTES to

help meet several challenges, including:

1.

Increasing workload — In general, with the increasing amount of both customer and

capital work, T&D requires more administrative, engineering, and specialist support.
For example, an increase in the workforce means that more project and construction
managers are needed to manage the additional employees, oversee contractors and
maintain quality control of work. Increases in linemen translate to increases in
storeroom resources to maintain the 2:1 ratio of crews to storeroom personnel. This
ensures that there are enough storeroom resources to support line crews and maintain
stock room efficiency.

Increases in overtime — The increase in workload has resulted in increased overtime

hours. In 2016, PGE incurred almost $12.4 million in labor overtime costs from both
contractors and PGE employees, a 5% increase over 2015. One cause of overtime is
the permitting for customer-driven capital work, discussed above in Part A. Since the
majority of permits now require construction at night, labor costs increase and crews
have to now work longer days. Hiring additional distribution employees will reduce
overtime.

Maturing workforce — Over the next three years, PGE will see a large number of

experienced employees retire. PGE must replace these employees to keep continuity,
maintain system reliability, and address the increase in customer work. By hiring
proactively, PGE ensures that there is both a knowledge transfer and time to train the

new employees, allowing for effective succession planning. This is important as
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succession planning allows employees to develop the skills deemed necessary from
experienced employees who are performing the work at higher levels of
responsibility.
What are the specific FTE increases?
PGE Exhibit 802 provides detailed information on the additional positions. The vast
majority of the FTEs are for capital work. Summary descriptions for the FTE increases
include:

e Ninety FTEs to support strategic capital improvements identified in the T&D Risk
Register as described in Part B, above. Examples of the job functions for these
employees include specialized design for transmission and engineering, service and
design project managers (SDPM), substation operations and engineering, and support
staff such as contract management and fleet and garage operations.

o Approximately fifty-seven FTEs to support the increase in customer-driven capital
work as described in Part B, above. Job function examples are Journeymen and
Working Foreman Linemen, SDPMs to manage new customer connection projects,
specialists to build capacity on the Geospatial Information Services (GIS), and service
and design teams.

e Seven FTEs are required for compliance-driven activities. Complying with NERC
standards requires additional FTEs as substation upgrades are executed and new
substations require O&M support. In addition, FTEs are needed: 1) to address low
service clearance within PGE's service territory to maintain compliance with NESC;

and 2) for the new Joint Use Inspection program to support the inspection of electric
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poles and associated communication attachments that are required to be compliance
with the NESC.

o Approximately seven FTEs are needed for continuous improvement projects. These
FTEs will help improve processes and create efficiencies in support of the distribution
business and will support the following departments: Metrics, Field Technical
Services, and T&D Project Services.

e Six FTEs are required for PGE’s participation in the Western EIM, beginning
October 1, 2017.

e Three FTEs are needed for engineering responsibilities that are part of PGE’s Smart
Grid initiatives. As PGE moves out of the planning stages of its Smart Grid
Initiatives, these FTEs are needed to begin the design, engineering, construction and
deployment of these initiatives.

Q. Areyou also using contract labor?

A. Yes. PGE uses a balanced approach of contractors and internal labor to implement capital
work. Using contractors allows us to address a number of labor needs, including, but not
limited to: short-term assignments, specialized knowledge that may not be available in our
market or at our wage levels, and for staffing up on projects that have a finite time frame and
a need for a short-term influx of personnel.

We will continue to hire contractors to support over half of our capital construction work.
The Underground Cable Replacement and the Proactive PCB Transformer Replacement
Program will use contractors for this short-term work that is repeatable, programmatic, and
easily measurable. Contractors will also be used for building many of our substations

because this work is turn-key, fixed-price bid work, and the scope can be clearly defined.
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Q. Why is PGE not using contract labor for the incremental FTEs?

A. Regular FTEs are needed to perform ongoing and integral work to support our T&D
operations, as those activities exist now and are expected to continue into the future. More
specifically, there are four reasons why internal labor is the better choice for the positions
requested:

1. Long-term need for these positions — This work is not well suited to a contractor

because these resources are required for the long term. Full “onboarding” for a
contractor can take as long as 160 hours, and this takes time away from other
important tasks. We also lose resources in hiring, training, and certifications when
we have to replace a contractor. We develop our employees with the expectation that
they will continue to be part of our T&D team, and the time invested creates more
value for PGE and for customers.

2. Scarcity of specialized skills — Finding contractors that have the specialized skills or

expertise for certain areas of the system is becoming increasingly difficult. Due to
this scarcity, qualified contractors are selective in the type of jobs they perform, or
where they perform them; so finding available and qualified candidates that are
willing to perform certain jobs in our area is difficult.

3. Nature of the position — These positions should not be contracted as they are part of

our core business. PGE employees should understand how the T&D system is built
so they can support and maintain it into the future. Also, by filling supervisory
positions internally that oversee contractor resources, PGE can maintain quality

assurance and quality control of work on an ongoing basis.
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4. Cost of contracting can be prohibitive for the amount of work requested — Due to the

technical skills required for the work and the scarcity of these skills in the labor force,
the hourly rates that qualified contractors demand have increased. Given these rates,
where the new FTEs requested are replacing contractors, the total labor cost may
actually decrease. In addition, overtime pay for a contractor is at double the hourly
rate. This contractor hourly rate includes benefits, loadings, and margins. However,
for PGE internal labor, only the wage is doubled.

Q. Asyou are increasing the T&D FTE employees, are you also increasing the amount of
contractor work?

A. Yes. As listed in Table 3, the amount of contractor work is increasing along with PGE labor
to support the increase in capital work, as well as to continue our O&M activities. However,
the contractor work is limited in duration, so when work, such as PCBs have been
eliminated from all transformers or substation rebuilds, PGE will have the flexibility to scale

back the number of contractors.

Table 3
Comparison of T&D Labor and Contractor Costs* (Millions)
2016 2018 Variance
Labor Categories Actuals Forecast 2018-2016
PGE Labor $100.3 $119.1 $18.8
Non-PGE Labor™* $103.3 $126.6 $23.3
Total $203.6 $245.7 $42.1

* Costs include both capital and O&M.

4 A portion of these costs include both labor and non-labor elements (e.g., materials, supplies, etc.) that cannot
effectively be separated.
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1.  Transmission and Distribution Operations
A. Operations and Maintenance Expenses
What are your O&M costs for the 2018 test year?
As shown below in Table 4, T&D O&M costs decrease during the period by 2.9%, while
T&D Information Technology (IT) O&M costs increase by 16.1%, resulting in an overall

increase of 1.2%.

Table 4
Summary of T&D O&M Expenses (Millions)
2016 2018 Variance Average
Actuals Test Year 2016 - 2018 % Change

T&D Labor $49.8 $50.6 $0.7 0.7%
T&D Non-Labor $54.7 $47.9 $(6.8) (6.4)%
T&D O&M (excluding IT) $104.5 $98.5 $(6.0) (2.99%
T&DIT $26.7 $36.0 $9.3 16.1%
Total T&D O&M* $131.2 $134.5 $3.2 1.2%

* Numbers may not sum due to rounding.

What accounts for this cost change?

As shown in Table 5, non-labor is the driver for the forecasted $6.0 million decrease in
O&M costs, excluding IT.

How do you explain the decrease in O&M costs?

The reduction in O&M costs is the result of two factors:

e 2016 actuals include a mid-December storm that was not covered by the storm
reserve (discussed below) because: 1) it did not fully qualify as a Level Ill storm,
and 2) the storm reserve had been depleted by previous Level Il storms (i.e., if the
mid-December storm had been a level 111 storm, it would still have been reflected in

2016 actuals, as discussed in Part B, below).
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e The increase in customer work and investment in system reliability (described in
Section 11, above), causes a shift in post-2016 costs from O&M to capital. This shift
also affects T&D labor, which is otherwise subject to increases in FTEs and cost

escalations. PGE Exhibit 400 provides additional detail on labor cost escalation.

Q. What do the IT costs represent?

Q.

They represent costs allocated to T&D relating to PGE’s efforts to develop, operate, and
maintain our computer, cyber, information, and communication systems. IT costs allocated
to T&D are discussed in PGE Exhibit 500.

B. Distribution Service Quality
Does PGE provide service quality reports to the Public Utility Commission of Oregon
(OPUC) at the Distribution level?
Yes. Through 2016, PGE was required to submit an annual Service Quality Measure Report
(SQM) in accordance with Commission Order No. 97-196. In addition, PGE has a
continuing requirement, under OAR 860-023-0151, to report on its reliability performance.
Specifically, PGE reports its performance on System Average Interruption Duration Index
(SAIDI), System Average Interruption Frequency Index (SAIFI), and Momentary Average
Interruption Frequency Index (MAIFI). PGE submitted the most recent report in 2016 for
performance year 2015.
What are SAIDI, SAIFI, MAIFI, and CAIDI?
SAIDI is the total amount of time, during a year, that the average customer is without power,
measured in minutes. SAIFI is the average number of times a customer experiences an
outage during a one-year time period. MAIFI is the average number of momentary outages

a customer experiences during a one-year time period. In addition, Customer Average
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Interruption Duration Index (CAIDI) is the average outage duration that any given customer
would experience; CAIDI can also be viewed as average restoration time. PGE reported its
CAIDI performance through 2016 as part of its SQM reporting.

How has PGE performed on the reliability indices mentioned above?

As shown in Table 5, PGE has been meeting OPUC performance thresholds for SAIDI,
SAIFI, and MAIFI. However, PGE performance has suffered since 2013 due to higher than
normal weather activity and outages caused by aging infrastructure, vegetation, and wildlife
(e.g., squirrels). In 2015 and 2016, we exceeded the 150 minute threshold established by the

OPUC for CAIDI.

Table 5
Three-year Weighted Averages and Penalty Threshold Limits
SAIDI SAIFI MAIFI CAIDI
Year (minutes) (occurrences) (occurrences) (minutes)
2016 97 0.59 1.14 163
2015 75 0.48 1.2 156
2014 95 0.70 1.4 135
2013 62 0.5 0.9 52
OPUC Level 1 105 12 5.0 150

Penalty Threshold™
Q. What caused PGE’s results to increase?
A. The contributing issues causing PGE’s CAIDI results to increase are weather, technology,
service territory vehicle traffic, and line crew overtime.
e Weather — PGE is experiencing a high volume of small, high intensity, short duration
storms that do not quite meet the criteria to be excluded from reliability indicators.*®

In mid-December 2016, the severe weather combined with traffic gridlock on the

1> This threshold applies prior to the 2016 performance year.

16 Storms that reach the level of major storms are excluded from CAIDI performance. These weather-related
outages combined with a limited number of union distribution crews had the largest effect on CAIDI. These storms
were primarily high intensity, short duration wind events which caused damage to remote areas of PGE’s
distribution system. Remote locations are difficult to access for restoration, contributing to an increase in CAIDI.
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roads and highways impacted the ability of our line crews to gain access to storm-
related outages, increasing outage durations and creating a second year in which PGE
exceeded the CAIDI threshold.

Technology — While implementation of the Advanced Metering Infrastructure and
Outage Management System decrease outage response durations, the integration with
and adaptation by employees to other technologies have resulted in certain
inefficiencies, which have temporarily lengthened our outage response times and
impacted CAIDI performance. In response, we continue to implement the multiple
changes associated with these new technologies and work to refine new skill,
procedure, and responsibility requirements related to the systems, to which employees
are adapting. These complexities have also led to the revised schedule for the CET
roadmap as described in PGE Exhibit 900, Section 1V, Part A.

Service territory vehicle traffic — As stated previously in Section Il, Part A, traffic

congestion has impacted our crews’ ability to travel to outages. In addition, cities,
such as City of Portland, require PGE to perform more work during the night time
hours as they do not allow lane closures during the day on major roads. This requires
PGE to perform more planned work at night, increasing overtime per employee and
reducing the number of employees available to take outage calls.

Available Line Crews — As PGE performs more work in the evening hours, fewer line

crews are available for afterhours outage restoration work. This negatively impacted
the availability of line crews to respond to the larger number of outages in 2015 and

2016.
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Major Storms

Q. Did PGE experience any major storms in 2016?

A. Yes. In 2016, PGE experienced two Level 11l storms in the fourth quarter (and experienced
a third storm that nearly qualified as Level IlI) resulting in approximately $4.5 million in
storm damage costs, exceeding PGE’s 2016 storm accrual of $2.0 million.

Q. How did PGE determine these storms should be classified as Level 111 storms?

Based on the criteria agreed upon in OPUC Docket No. UE 215, PGE determined that the
storms mentioned above met the criteria for a Level Il classification and that the funds
collected for major storms will be used to offset 2016 costs associated with those Level Il
storms.

Please describe the current storm accrual as approved in Docket No. UE 215.

Per Commission Order No. 10-478, PGE collects $2 million annually for use against future
Level 111 storm costs. The annual accrual is based on a rolling 10-year average of Level IlI
storms, adjusted to reflect present value costs.

Q. Is PGE proposing to update its major storm accrual based on the current 10-year
rolling average?

A. Yes. Due to an increase in the 10-year rolling average for Level Il storm costs, PGE
proposes to increase the storm accrual rate to $2.6 million annually as detailed in PGE
Exhibit 803.

Q. Since the storm accrual’s inception in 2011, how has the amount accrued compared to
actual Level 111 storm costs?

A. Through 2015, PGE accrued $10 million for major storm damage restoration. At year-end

2015, however, PGE had a zero balance due to offsetting Level 11l storm damage costs in
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2014 and 2015. Lastly, as stated earlier, Level Ill storms in 2016 caused $4.5 million in
damage, exceeding PGE’s 2016 accrual of $2 million.

Q. Would negative balances be typical outcomes if you consider a longer period of time?
Based on actual storm restoration activity since 1995, and assuming a similar mechanism
was initiated any year beginning after 2004 (i.e., to allow at least 10 years of actual detail to
inform the rolling average), most years would result in a negative balance.'” PGE Exhibit
804 summarizes the derivation of the 10-year rolling averages. It also allows us to see how
the reserve account balance would trend given fluctuations in Level Il storm activity and
different years for initiating the accrual.

Q. Why did you examine different years for initiating the accrual mechanism in PGE
Exhibit 804?

A. We did so to see if changing the initiation year has an impact on the general result of
negative balances over time.

What conclusions do you obtain from PGE Exhibit 804?
There are several conclusions to draw from PGE Exhibit 804:
e Over the period observed, storms have tended to be clustered with periods of calm
winters followed by periods of stormy winters.
e There has been at least a two-year lag between the time when storms occur and when
their effects can be incorporated into the storm accrual as part of a general rate case.
e Because of this lag, the storm accrual always runs behind the next set of storms, and

negative balances will be a typical outcome. In fact, positive balances are only

" The storm deferral balance is defined as equal to the previous reserve balance plus the current year’s accrual
minus the current year’s actual costs. For these purposes, a negative balance means that costs exceed the
accumulated reserve.

UE 319 — General Rate Case — Direct Testimony



»

10

11

12

13

14

15

16

17

18

19

20

21

UE 319/ PGE /800
Nicholson — Bekkedahl / 28

expected if the accrual mechanism is initiated at the beginning of a calm winter
period, such as PGE experienced from 2011 through 2013. Although such a calm
period allows a positive balance to grow, subsequent storm costs reduce the balance
faster than it can be updated for the recent storm restoration activity, and negative

balances would ensue.

Q. What does PGE specifically propose with respect to the storm accrual?

A. PGE proposes to continue accruing for costs attributed to Level Il storms annually, but if

storm costs exceed the amount collected from customers, the balance of accrued funds
would become negative, and be offset in subsequent years when damage from Level IlI
storms was less than the accrual amount. Under this accounting treatment, PGE could
recover incurred storm costs while occasionally carrying a negative balance in the storm
account. Ultimately, this would enable PGE to recover costs during consecutive years of
Level Il storms just as it does after the first year of a Level I11 storm. Currently, the balance
of the storm damage restoration account does not become negative, which requires a larger
reserve or higher annual collection rate from customers to recover the costs of several
consecutive years of storms or particularly severe storms.

Has the Commission ever approved a similar accounting treatment for PGE?

Yes. The proposed major storm accrual has similar accounting treatment to the major
maintenance accruals (MMAs) approved for several of PGE’s generation facilities.’® The
MMAs also fluctuate between positive and negative balances as periodic costs offset the

accrual and vice versa.

18 Coyote Springs, UE-93, PGE Exhibit 600. Port Westward 1, UE 262, PGE Exhibit 300. Port Westward 2, UE
283, PGE Exhibit 300. Carty, UE 294, PGE Exhibit 300.
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A similar accounting treatment for major storms has been approved in several other
states.™
What benefit would this treatment provide?
Similar to PGE’s previously approved MMAs, the recurring, but irregular nature of
Level 1l storms causes significant swings in storm damage costs. Consequently, the
proposed major storm accrual would more effectively normalize the sporadic nature of these
costs for purposes of establishing customer prices.
Will PGE adjust the accrual for changes in storm expenses?
Yes. PGE will continue to update its 10-year rolling average. The 10-year average amount
will be collected in prices and be placed into the major storm accrual account. In a year
where there are no Level Il outages, PGE will retain the accrued amount as a reserve to be
used toward future Level 111 storm damages.
What costs will be included in the major storm accrual?
Only a Level Il storm causing damage to PGE’s T&D system (and which receives a PGE
accounting job number) will be included. PGE will continue to use the criteria identified in
Docket No. UE-215 to determine a Level 111 storm.
Why is Commission support for the major storm accrual important?
Commission support for the major storm accrual is important to normalize customer prices

despite the volatility of Level I11 storm damage costs.

19 Before and after the storm, a compilation of recent studies, programs, and policies related to storm hardening and
resiliency. Edison Electric Institute. March 2014.
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IV. Conclusion

Q. Please summarize your request for T&D in this filing.

A. We request that the Commission approve PGE’s forecast of approximately $134 million
(including IT) in T&D O&M costs in the 2018 test year, representing a $3.2 million, or
1.2%, increase compared to 2016 actuals. We request that the Commission approve an
increase of $0.6 million to accrue $2.6 million in rates annually for Level Il storm damage
costs. In addition, we request that the Commission approve 169 union and construction
support personnel for the increased capital work. We also request that the Commission
approve PGE’s proposal to allow the storm accrual balance to have negative balances as
well as positive balances so as to more effectively normalize storm restoration costs in

PGE’s prices.
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V.  Qualifications

Mr. Nicholson, please describe your educational background and qualifications.

I received a Bachelor of Science Degree in Nuclear Engineering from Oregon State
University. | completed the Harvard University Program on Negotiation and graduated from
the Public Utilities Executive course at the University of Idaho. | am a registered
professional engineer in the State of Oregon and | belong to the National Society of
Professional Engineers. My employment with PGE started in 1980 as an engineer at the
Trojan Plant and | have served in a variety of capacities in Distribution Operations,
Generation Engineering and Resource Development. In May 2007, | became Vice President
of Customers & Economic Development and in August of 2009, | was appointed Vice
President of Distribution. In April of 2011, | assumed my current role as Senior Vice
President of Customer Service and Delivery, Transmission and Distribution.

Mr. Bekkedahl, please describe your educational background and qualifications.

| received a Bachelor of Science Degree in Electrical Engineering from Montana State
University. | serve on the Electric Power Research Institute’s Power Delivery executive
committee, as a U.S. board member for the International Council on Large Electric Systems
(CIGRE), and on the member’s advisory committee for Peak Reliability, the Reliability
Coordinator for the Western Grid. My employment with PGE started in August 2014 as
Vice President of Transmission and Distribution. Prior to that, | served as Senior Vice
President for Transmission Services at the Bonneville Power Administration (BPA), and
have held other leadership and management positions at BPA, Clark Public Utilities,

PacifiCorp and Montana Power Company. | also have international utility experience
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gained by participating in a six month exchange program with Hokuriku Electric Power
Company in Toyama, Japan, developing hydro projects in the Philippines, and participating
in United States Agency for International Development (USAID) exchange projects in
Bangladesh, the Republic of Georgia, and the Philippines.

Q. Does this conclude your testimony?

A. Yes.
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List of Exhibits

PGE Exhibit Description

801 Federal Register - Vol. 75, No. 66

802 Incremental FTE Positions and Explanations
803 Major Storm 10-Year Analysis

804 Storm Costs and Accrual
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safety. We will request approval of the
incorporation by reference of the 2009
edition of NFPA 101 from the Office of
the Federal Register. We are not aware
of any significant changes from the 2006
edition to the 2009 edition.

This document for which we are
seeking incorporation by reference is
available for inspection by appointment
(call (202) 461—4902 for an
appointment) at the Department of
Veterans Affairs, Office of Regulation
Policy and Management, Room 1063B,
810 Vermont Avenue, NW.,
Washington, DC 20420 between the
hours of 8 a.m. and 4:30 p.m., Monday
through Friday (except holidays). It is
also available at the National Archives
and Records Administration (NARA).
For information on the availability of
this document at NARA, call 202-741—
6030, or go to: http://www.archives.gov/
federal register/
code_of federal regulations/
ibr locations.html. In addition, copies
may be obtained from the National Fire
Protection Association, 1 Batterymarch
Park, Quincy, MA 02269-9101. (For
ordering information, call toll-free
1-800-344-3555 or go to http://
www.nfpa.org.)

Unfunded Mandates

The Unfunded Mandates Reform Act
of 1995 requires, at 2 U.S.C. 1532, that
agencies prepare an assessment of
anticipated costs and benefits before
issuing any rule that may result in an
expenditure by State, local, and tribal
governments, in the aggregate, or by the
private sector, of $100 million or more
(adjusted annually for inflation) in any
given year. This rule would have no
such effect on State, local, and tribal
governments, or on the private sector.

Paperwork Reduction Act

This document contains no
collections of information under the
Paperwork Reduction Act of 1995 (44
U.S.C. 3501-3521).

Executive Order 12866

Executive Order 12866 directs
agencies to assess all costs and benefits
of available regulatory alternatives and,
when regulation is necessary, to select
regulatory approaches that maximize
net benefits (including potential
economic, environmental, public health
and safety, and other advantages;
distributive impacts; and equity). The
Executive Order classifies a “significant
regulatory action” requiring review by
the Office of Management and Budget as
any regulatory action that is likely to
result in a rule that may: (1) Have an
annual effect on the economy of $100
million or more or adversely affect in a

material way the economy, a sector of
the economy, productivity, competition,
jobs, the environment, public health or
safety, or State, local, or tribal
governments or communities; (2) create
a serious inconsistency or interfere with
an action taken or planned by another
agency; (3) materially alter the
budgetary impact of entitlements,
grants, user fees, or loan programs or the
rights and obligations of recipients
thereof; or (4) raise novel legal or policy
issues arising out of legal mandates, the
President’s priorities, or the principles
set forth in Executive Order.

The economic, interagency,
budgetary, legal, and policy
implications of this proposed rule have
been examined, and it has been
determined not to be a significant
regulatory action under Executive Order
12866.

Regulatory Flexibility Act

The Secretary hereby certifies that
this regulatory amendment would not
have a significant economic impact on
a substantial number of small entities as
they are defined in the Regulatory
Flexibility Act, 5 U.S.C. 601-612. This
rulemaking would affect veterans and
State homes. The State homes that
would be subject to this rulemaking are
State government entities under the
control of State governments. All State
homes are owned, operated and
managed by State governments except
for a small number that are operated by
entities under contract with State
governments. These contractors are not
small entities. Therefore, pursuant to 5
U.S.C. 605(b), this rule would be exempt
from the initial and final regulatory
flexibility analysis requirements of
sections 603 and 604.

Catalog of Federal Domestic Assistance

The Catalog of Federal Domestic
Assistance numbers and titles for the
programs affected by this document are
64.005, Grants to States for Construction
of State Home Facilities; 64.007, Blind
Rehabilitation Centers; 64.008, Veterans
Domiciliary Care; 64.009, Veterans
Medical Care Benefits; 64.010, Veterans
Nursing Home Care; 64.011, Veterans
Dental Care; 64.012, Veterans
Prescription Service; 64.013, Veterans
Prosthetic Appliances; 64.014, Veterans
State Domiciliary Care; 64.015, Veterans
State Nursing Home Care; 64.016,
Veterans State Hospital Care; 64.018,
Sharing Specialized Medical Resources;
64.019, Veterans Rehabilitation Alcohol
and Drug Dependence; 64.022, Veterans
Home Based Primary Care; and 64.026,
Veterans State Adult Day Health Care.

Signing Authority

The Secretary of Veterans Affairs, or
designee, approved this document and
authorized the undersigned to sign and
submit the document to the Office of the
Federal Register for publication
electronically as an official document of
the Department of Veterans Affairs. John
R. Gingrich, Chief of Staff, Department
of Veterans Affairs, approved this
document on March 1, 2010, for
publication.

List of Subjects in 38 CFR Part 51

Administrative practice and
procedure, claims, day care, dental
health, government contracts, grant
programs—health, grant programs—
veterans, health care, health facilities,
health professions, health records,
mental health programs, nursing homes,
reporting and recordkeeping
requirements, travel and transportation
expenses, Veterans.

Dated: April 1, 2010.

Robert C. McFetridge,
Director, Regulation Policy and Management.

For the reasons set forth in the
preamble, VA proposes to amend 38
CFR part 51 as follows:

PART 51—PER DIEM FOR NURSING
HOME CARE OF VETERANS IN STATE
HOMES

1. The authority citation for part 51
continues to read as follows:

Authority: 38 U.S.C. 101, 501, 1710, 1741—
1743, 1745.

§51.200 [Amended]

2. Amend §51.200 by removing the
phrase “(2006 edition)” each place it
appears and adding, in its place, “(2009
edition)”.

[FR Doc. 2010-7811 Filed 4-6—10; 8:45 am]
BILLING CODE 8320-01-P

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 761
[EPA-HQ-OPPT-2009-0757; FRL-8811-7]
RIN 2070-AJ38

Polychlorinated Biphenyls (PCBs);
Reassessment of Use Authorizations

AGENCY: Environmental Protection
Agency (EPA).

ACTION: Advance notice of proposed
rulemaking (ANPRM).

SUMMARY: EPA is issuing an ANPRM for
the use and distribution in commerce of
certain classes of PCBs and PCB items
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and certain other areas of the PCB
regulations under the Toxic Substances
Control Act (TSCA). EPA is reassessing
its TSCA PCB use and distribution in
commerce regulations to address: The
use, distribution in commerce, marking,
and storage for reuse of liquid PCBs in
electric and non-electric equipment; the
use of the 50 parts per million (ppm)
level for excluded PCB products; the use
of non-liquid PCBs; the use and
distribution in commerce of PCBs in
porous surfaces; and the marking of PCB
articles in use. Also in this document,
EPA is also reassessing the definitions
of “excluded manufacturing process,”
“quantifiable level/level of detection,”
and “recycled PCBs.” EPA is soliciting
comments on these and other areas of
the PCB use regulations. EPA is not
soliciting comments on the PCB
disposal regulations in this document.
DATES: Comments must be received on
or before July 6, 2010.

See Unit XIII. of the SUPPLEMENTARY
INFORMATION for meeting dates and other
deadlines associated with the meetings.

ADDRESSES: Submit your comments,
identified by docket identification (ID)
number EPA-HQ-OPPT-2009-0757, by
one of the following methods:

e Federal eRulemaking Portal: http://
www.regulations.gov. Follow the on-line
instructions for submitting comments.

e Mail: Document Control Office
(7407M), Office of Pollution Prevention
and Toxics (OPPT), Environmental
Protection Agency, 1200 Pennsylvania
Ave., NW., Washington, DC 20460—
0001.

e Hand Delivery: OPPT Document
Control Office (DCO), EPA East Bldg.,
Rm. 6428, 1201 Constitution Ave., NW.,
Washington, DC. Attention: Docket ID
Number EPA-HQ-OPPT-2009-0757.
The DCO is open from 8 a.m. to 4 p.m.,
Monday through Friday, excluding legal
holidays. The telephone number for the
DCO is (202) 564—8930. Such deliveries
are only accepted during the DCO’s
normal hours of operation, and special
arrangements should be made for
deliveries of boxed information.

Instructions: Direct your comments to
docket ID number EPA-HQ-OPPT-
2009-0757. EPA’s policy is that all
comments received will be included in
the docket without change and may be
made available on-line at http://
www.regulations.gov, including any
personal information provided, unless
the comment includes information
claimed to be Confidential Business
Information (CBI) or other information
whose disclosure is restricted by statute.
Do not submit information that you
consider to be CBI or otherwise
protected through regulations.gov or e-

mail. The regulations.gov website is an
“anonymous access” system, which
means EPA will not know your identity
or contact information unless you
provide it in the body of your comment.
If you send an e-mail comment directly
to EPA without going through
regulations.gov, your e-mail address
will be automatically captured and
included as part of the comment that is
placed in the docket and made available
on the Internet. If you submit an
electronic comment, EPA recommends
that you include your name and other
contact information in the body of your
comment and with any disk or CD-ROM
you submit. If EPA cannot read your
comment due to technical difficulties
and cannot contact you for clarification,
EPA may not be able to consider your
comment. Electronic files should avoid
the use of special characters, any form
of encryption, and be free of any defects
or viruses.

Docket: All documents in the docket
are listed in the docket index available
at http://www.regulations.gov. Although
listed in the index, some information is
not publicly available, e.g., CBI or other
information whose disclosure is
restricted by statute. Certain other
material, such as copyrighted material,
will be publicly available only in hard
copy. Publicly available docket
materials are available electronically at
http://www.regulations.gov, or, if only
available in hard copy, at the OPPT
Docket. The OPPT Docket is located in
the EPA Docket Center (EPA/DC) at Rm.
3334, EPA West Bldg., 1301
Constitution Ave., NW., Washington,
DC. The EPA/DC Public Reading Room
hours of operation are 8:30 a.m. to 4:30
p-m., Monday through Friday, excluding
legal holidays. The telephone number of
the EPA/DC Public Reading Room is
(202) 566—1744, and the telephone
number for the OPPT Docket is (202)
566—0280. Docket visitors are required
to show photographic identification,
pass through a metal detector, and sign
the EPA visitor log. All visitor bags are
processed through an X-ray machine
and subject to search. Visitors will be
provided an EPA/DC badge that must be
visible at all times in the building and
returned upon departure.

See Unit XIII. of the SUPPLEMENTARY
INFORMATION for meeting locations.

FOR FURTHER INFORMATION CONTACT: For
general information contact: Colby
Lintner, Regulatory Coordinator,
Environmental Assistance Division
(7408M), Office of Pollution Prevention
and Toxics, Environmental Protection
Agency, 1200 Pennsylvania Ave., NW.,
Washington, DC 20460-0001; telephone

number: (202) 554—1404; e-mail address:
TSCA-Hotline@epa.gov.

For technical information contact:
John H. Smith, National Program
Chemicals Division (7404T), Office of
Pollution Prevention and Toxics,
Environmental Protection Agency, 1200
Pennsylvania Ave., NW., Washington,
DC 20460-0001; telephone number:
(202) 566—0512; e-mail address:
smith.johnh@epa.gov.

SUPPLEMENTARY INFORMATION:
I. General Information
A. Does this Action Apply to Me?

You may be potentially affected by
this action if you you manufacture,
process, distribute in commerce, use, or
dispose of PCBs. Potentially affected
entities may include, but are not limited
to:

e Utilities (NAICS code 22), e.g.,
Electric power and light companies,
natural gas companies.

e Manufacturers (NAICS codes 31—
33), e.g., Chemical manufacturers,
electroindustry manufacturers, end-
users of electricity, general contractors.

e Transportation and Warehousing
(NAICS codes 48-49), e.g., Various
modes of transportation including air,
rail, water, ground, and pipeline.

e Real Estate (NAICS code 53), e.g.,
People who rent, lease, or sell
commercial property.

e Professional, Scientific, and
Technical Services (NAICS code 54),
e.g., Testing laboratories, environmental
consulting.

e Public Administration (NAICS
code 92), e.g., Federal, State, and local
agencies.

e Waste Management and
Remediation Services (NAICS code
562), e.g., PCB waste handlers (e.g.,
storage facilities, landfills, incinerators),
waste treatment and disposal,
remediation services, material recovery
facilities, waste transporters.

¢ Repair and Maintenance (NAICS
code 811), e.g., Repair and maintenance
of appliances, machinery, and
equipment.

This listing is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely to be
affected by this action. Other types of
entities not listed in this unit could also
be affected. The North American
Industrial Classification System
(NAICS) codes have been provided to
assist you and others in determining
whether this action might apply to
certain entities. To determine whether
you or your business may be affected by
this action, you should carefully
examine the applicability provisions in
40 CFR part 761. If you have any
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questions regarding the applicability of
this action to a particular entity, consult
the technical person listed under FOR
FURTHER INFORMATION CONTACT.

B. What Should I Consider as I Prepare
My Comments for EPA?

1. Submitting CBI. Do not submit this
information to EPA through
regulations.gov or e-mail. Clearly mark
the part or all of the information that
you claim to be CBI. For CBI
information in a disk or CD-ROM that
you mail to EPA, mark the outside of the
disk or CD-ROM that you mail to EPA,
mark the outside of the disk or CD-ROM
as CBI and then identify electronically
within the disk or CD-ROM the specific
information that is claimed as CBI. In
addition to one complete version of the
comment that includes information
claimed as CBI, a copy of the comment
that does not contain the information
claimed as CBI must be submitted for
inclusion in the public docket.
Information so marked will not be
disclosed except in accordance with
procedures set forth in 40 CFR part 2.

2. Tips for preparing your comments.
When submitting comments, remember
to:

i. Identify the document by docket ID
number and other identifying
information (subject heading, Federal
Register date and page number).

ii. Follow directions. The Agency may
ask you to respond to specific questions
or organize comments by referencing a
Code of Federal Regulations (CFR) part
or section number.

iii. Explain why you agree or disagree;
suggest alternatives and substitute
language for your requested changes.

iv. Describe any assumptions and
provide any technical information and/
or data that you used.

v. If you estimate potential costs or
burdens, explain how you arrived at
your estimate in sufficient detail to
allow for it to be reproduced.

vi. Provide specific examples to
illustrate your concerns and suggest
alternatives.

vii. Explain your views as clearly as
possible, avoiding the use of profanity
or personal threats.

viii. Make sure to submit your
comments by the comment period
deadline identified.

II. Background

A. What Action is the Agency Taking?
With this document, EPA is issuing

an ANPRM for the use and distribution

in commerce of certain classes of PCBs

and PCB items and certain other areas

of the PCB regulations under TSCA.
EPA is reassessing its TSCA PCB use

and distribution in commerce
regulations, 40 CFR part 761, subparts B
and C, to address:

1. The use, distribution in commerce,
marking, and storage for reuse of liquid
PCBs in electric and non-electric
equipment.

2. The use of the 50 ppm level for
excluded PCB products.

3. The use of non-liquid PCBs.

4. The use and distribution in
commerce of PCBs in porous surfaces.

5. The marking of PCB articles in use.
EPA is also reassessing the definitions
of “excluded manufacturing process,”
“quantifiable level/level of detection,”
and “recycled PCBs” in 40 CFR part 761,
subpart A.

B. What is the Agency’s Authority for
Taking this Action?

The authority for this action comes
from TSCA section 6(e)(2)(B) and (C) of
TSCA (15 U.S.C. 2605(e)(2)(B) and (C))
as well as TSCA section 6(e)(1)(B) (15
U.S.C. 2605(e)(1)(B)). Section 6(e)(2)(A)
of TSCA provides that “no person may
manufacture, process, or distribute in
commerce or use any polychlorinated
biphenyl in a manner other than in a
totally enclosed manner” after January 1,
1978. However, TSCA section 6(e)(2)(B)
provides EPA with the authority to issue
regulations allowing the use and
distribution in commerce of PCBs in a
manner other than in a totally enclosed
manner if the EPA Administrator finds
that the use and distribution in
commerce “will not present an
unreasonable risk of injury to health or
the environment.” (EPA’s authority to
allow distribution of PCBs in commerce
is limited to those PCB items that were
“sold for purposes other than resale”
before April 1978 (TSCA section
6(e)(3)(C) (15 U.S.C. 2605(e)(3)(C))).
Section 6(e)(2)(C) of TSCA defines
“totally enclosed manner” as “any
manner which will ensure that any
exposure of human beings or the
environment by the polychlorinated
biphenyl will be insignificant as
determined by the Administrator by
rule.” Section 6(e)(1)(B) of TSCA directs
EPA to promulgate rules to require PCBs
to be marked with clear and adequate
warnings and instructions (15 U.S.C.
2605(e)(1)(B)).

I11. Context of this ANPRM

In the 1970s, commercial manufacture
of PCBs in the United States ceased. A
substantial portion of the PCBs that had
already been manufactured were still in
use in many areas of the country; in
1976 EPA estimated that of 1.4 billion
pounds (Ibs.) of PCBs produced in the
United States, 750 million lbs. remained
in service in the country.

Approximately 75% of the PCBs
produced were for use as liquids in
electrical or industrial equipment (Ref.
1). For some specific types of
equipment, such as electrical capacitors,
virtually all of the large number of units
manufactured and in use contained
PCBs, but for other types of equipment,
such as electromagnets, only a small
number of units contained PCBs (Ref. 2).

TSCA became effective on January 1,
1977. Section 6(e) of TSCA generally
prohibited the manufacture, processing,
distribution in commerce, and use of
PCBs and charged EPA with issuing
regulations for the marking and disposal
of PCBs. EPA published the first
regulations addressing the use of
equipment containing PCBs on May 31,
1979 (Ref. 3). Over the 30 years since
then, many changes have taken place in
the industry sectors that use such
equipment, and EPA believes that the
balance of risks and benefits from the
continued use of remaining equipment
containing PCBs may have changed
enough to consider amending the
regulations.

A. Regulatory History

On December 30, 1977, EPA
published a notice in the Federal
Register stating that implementation of
the January 1, 1978 ban imposed by
TSCA was being postponed until 30
days after the promulgation of new
regulations (Ref. 4). On May 31, 1979,
EPA promulgated these regulations (Ref.
3). The regulations found that PCB
liquid-filled capacitors, electromagnets,
and transformers (other than railroad
transformers) met the statutory
definition of “totally enclosed,” and
were exempt from the ban in TSCA
section 6(e)(2)(A) on manufacture,
processing, distribution in commerce, or
use. This EPA finding meant that it was
not necessary to specifically authorize
the use of these types of PCB-containing
equipment. In this same regulation, EPA
also authorized, in accordance with
TSCA section 6(e)(2)(B), the use of other
liquid-filled equipment that was not
totally enclosed (railroad transformers,
heat transfer systems, and hydraulic
systems), based on a finding that the use
would pose no unreasonable risk of
injury to health or the environment,
subject to conditions. One of the
conditions EPA imposed on the
authorization of most non-totally
enclosed uses was a time limit on the
use of PCBs at or above the established
50 ppm PCB regulatory cutoff. In the
June 7, 1978 (Ref. 5), proposed rule for
the use authorizations, EPA discussed
its authority and rationale for
establishing use limits:
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Section 6(e)(2)(B) of TSCA permits EPA to
authorize by rule the manufacturing,
processing, distribution in commerce, and
use of PCBs in a non-totally enclosed manner
if these activities will not present an
unreasonable risk of injury to health or the
environment. EPA has determined that
certain non-totally enclosed PCB use
activities will not present an unreasonable
risk and proposed to authorize these use
activities for a period of 5 years after the
effective date of the final rule. At that time,
EPA will examine the need for continuing
these authorizations.

(Ref. 5, p. 24807)

EPA has not previously undertaken a
reassessment. In making this
determination to make a reassessment,
EPA weighed the effects of PCBs on
health and the environment, the
magnitude of exposure, and the
reasonably ascertainable economic
consequences of the rule. This
determination is fully discussed in the
support/voluntary draft environmental
impact statement. These proposed time
limits were, with minor modifications,
adopted in the final rule:

Unlike all other activities that may be
subject to an authorization under TSCA
section 6(e)(2)(B), use activities are not
prohibited under TSCA section 6(e)(3)(A).
Accordingly, there is no automatic limit to
the length of use authorizations. In deciding
how long to authorize each use, EPA believes
that it should have the opportunity to review
each use in a timely way to ensure that there
is no unreasonable risk associated with its
continuation. In addition, improved
technology or development of new PCB
substitutes could reduce the need for the
authorization. Accordingly EPA proposed a
five-year limit on most use authorizations;
however, no such limit was proposed on the
use authorization for PCBs in electric
equipment.

(Ref. 3, p. 31530)

After the May 31,1979, rule was
published, the Environmental Defense
Fund, Inc., (EDF) petitioned the U.S.
Court of Appeals for the District of
Columbia Circuit to review the portion
of the 1979 regulation which designated
the use of “intact and non-leaking” PCB
liquid filled capacitors, electromagnets,
and transformers (other than railroad
transformers) as “totally enclosed.” On
October 30, 1980, the court decided that
there was insufficient evidence in the
record to support the Agency’s
classification of the equipment as
“totally enclosed” (Ref. 6). The court
vacated this portion of the rule and
remanded it to EPA for further action.
EPA, EDF, and certain industry
interveners petitioned the court to stay
the mandate while EPA conducted
rulemaking beginning with an ANPRM,
and a utility industry group agreed to
develop factual information necessary
for the rulemaking. The court granted

the request for a stay and the text of the
court order was published with EPA’s
ANPRM on March 10, 1981 (Ref. 7). On
August 25, 1982, EPA issued a final rule
authorizing the use of capacitors,
electromagnets, and transformers other
than railroad transformers, in
accordance with TSCA section 6(e)(2)(B)
(Ref. 8). Time limits were imposed on
the use of certain types of PCB
equipment posing an exposure risk to
food and feed. Since 1982 there have
been additional rulemakings (e.g., Refs.
9 and 10), which, with certain
exceptions, have continued to allow the
use of PCB-containing equipment, the
passive removal of PCB-containing
equipment from use through attrition,
and to require the disposal of PCBs and
PCB-containing equipment in an
environmentally sound manner.

B. PCB Use Authorizations

Currently, under 40 CFR 761.30, the
following liquid-filled PCB equipment
is authorized for use in a non-totally
enclosed manner:

o Electrical transformers.

Railroad transformers.
Mining equipment.
Heat transfer systems.
Hydraulic systems.
Electromagnets.
Switches.

Voltage regulators.
Electrical capacitors.
Circuit breakers.
Reclosers.
Liquid-filled cable.
Rectifiers.

The servicing, in accordance with
specified conditions, of the following
liquid-filled equipment is also
authorized:

e Electrical transformers.

Railroad transformers.
Electromagnets.
Switches.

Voltage regulators.
Circuit breakers.
Reclosers.
Liquid-filled cable.

e Rectifiers.

Liquid PCBs are authorized for use
where they are a contaminant in the
following equipment:

e Natural gas pipeline systems.

¢ Contaminated natural gas pipe and
appurtenances.

e Other gas or liquid transmission
systems.

There are also use authorizations for
certain non-liquid PCBs applications:
Carbonless copy paper and porous
surfaces contaminated with PCBs
regulated for disposal by spills of liquid
PCBs. There are other use authorizations
for research and development (40 CFR
761.30(j)), for scientific instruments (40

CFR 761.30(k)), and for decontaminated
materials (40 CFR 761.30(u)).

However, there are no use
authorizations for non-liquid PCB-
containing products if they contain
PCBs at concentrations > 50 ppm,
including but not limited to adhesives,
caulk, coatings, grease, paint, rubber or
plastic electrical insulation, gaskets,
sealants, and waxes.

In 40 CFR 761.35, storage for reuse of
authorized PCB articles is allowed for
up to 5 years, or longer if kept in a
storage unit complying with TSCA or
the Resource Conservation and
Recovery Act (RCRA) requirements.

C. Distribution in Commerce
Regulations

Section 6(e)(2)(C) of TSCA states,
“The term ‘totally enclosed manner’
means any manner which will ensure
that any exposure of human beings or
the environment to a polychlorinated
biphenyl will be insignificant as
determined by the Administrator by
rule.” The definition established by rule
in 40 CFR 761.3 is, “Totally enclosed
manner means any manner that will
ensure no exposure of human beings or
the environment to any concentration of
PCBs.”

EPA has found that the distribution in
commerce of intact and non-leaking
equipment is “totally enclosed.” See 40
CFR 761.20 (Ref. 3, p. 31542). Therefore,
no authorization is required for the
distribution in commerce for use of
intact and non-leaking, liquid-filled
electrical equipment, so long as the
equipment was sold for purposes other
than resale before July 1, 1979. Section
40 CFR 761.20 states:

In addition, the Administrator hereby
finds, for purposes of section 6(e)(2)(C) of
TSCA, that any exposure of human beings or
the environment to PCBs, as measured or
detected by any scientifically acceptable
analytical method, may be significant,
depending on such factors as the quantity of
PCBs involved in the exposure, the
likelihood of exposure to humans and the
environment, and the effect of exposure. For
purposes of determining which PCB Items
are totally enclosed, pursuant to section
6(e)(2)(C) of TSCA, since exposure to such
Items may be significant, the Administrator
further finds that a totally enclosed manner
is a manner which results in no exposure to
humans or the environment to PCBs. The
following activities are considered totally
enclosed: distribution in commerce of intact,
nonleaking electrical equipment such as
transformers (including transformers used in
railway locomotives and self-propelled cars),
capacitors, electromagnets, voltage
regulators, switches (including sectionalizers
and motor starters), circuit breakers,
reclosers, and cable that contain PCBs at any
concentration and processing and
distribution in commerce of PCB Equipment
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containing an intact, nonleaking PCB
Capacitor.

Since then, EPA has gathered
information showing measurable
emissions of PCBs from some otherwise
intact and non-leaking equipment,
which is not energized (providing or
receiving electricity), to the ambient air
(Ref. 11). “Weeps” and “seeps” and other
leaks are visual indicators that the
distribution in commerce of some of this
equipment could result in exposure to
humans or the environment to PCBs.

D. PCB Health Effects

The following information about the
health effects of PCBs is taken directly
from the 1996 EPA document entitled
“PCBs: Cancer Dose Response
Assessment and Application to
Environmental Mixtures” (Ref. 12),
which is the source document for the
1997 EPA Integrated Risk Information
System (IRIS) file for PCBs. The
information is referenced in the 1997
EPA 1IRIS file for PCBs under heading
II.A.2 (Human Carcinogenicity Data), it
states in part:

Occupational studies show some increases
in cancer mortality in workers exposed to
PCBs. Bertazzi et al. (1987) found significant
excess cancer mortality at all sites combined
and in the gastrointestinal tract in workers
exposed to PCBs containing 54 and 42
percent chlorine. Brown (1987) found
significant excess mortality from cancer of
the liver, gall bladder, and biliary tract in
capacitor manufacturing workers exposed to
Aroclors 1254, 1242, and 1016. Sinks et al.
(1992) found significant excess malignant
melanoma mortality in workers exposed to
Aroclors 1242 and 1016. Some other studies,
however, found no increases in cancer
mortality attributable to PCB exposure
(ATSDR, 1993). The lack of consistency
overall limits the ability to draw definitive
conclusions from these studies. Incidents in
Japan and Taiwan where humans consumed
rice oil contaminated with PCBs showed
some excesses of liver cancer, but this has
been attributed, at least in part, to heating of
the PCBs and rice oil, causing formation of
chlorinated dibenzofurans (ATSDR, 1993;
Safe, 1994).

A study of rats fed diets containing
Aroclors 1260, 1254, 1242, or 1016 found
statistically significant, dose-related,
increased incidences of liver tumors from
each mixture (Brunner et al., 1996). Earlier
studies found high, statistically significant
incidences of liver tumors in rats ingesting
Aroclor 1260 or Clophen A 60 (Kimbrough et
al., 1975; Norback and Weltman, 1985;
Schaeffer et al., 1984). Partial lifetime studies
found precancerous liver lesions in rats and
mice ingesting PCB mixtures of high or low
chlorine content.

Several mixtures and congeners test
positive for tumor promotion (Silberhorn et
al., 1990). Toxicity of some PCB congeners is
correlated with induction of mixed-function
oxidases; some congeners are phenobarbital-
type inducers, some are 3-

methylcholanthrene-type inducers, and some
have mixed inducing properties (McFarland
and Clarke, 1989). The latter two groups most
resemble 2,3,7,8-tetrachlorodibenzo-p-dioxin
in structure and toxicity.

Overall, the human studies have been
considered to provide limited (IARC, 1987) to
inadequate (U.S. EPA, 1988a) evidence of
carcinogenicity. The animal studies,
however, have been considered to provide
sufficient evidence of carcinogenicity (IARC,
1987; U.S. EPA, 1988a). Based on these
findings, some commercial PCB mixtures
have been characterized as probably
carcinogenic to humans (IARC, 1987; U.S.
EPA, 1988a). There has been some
controversy about how this conclusion
applies to PCB mixtures found in the
environment.

(Ref. 13)

In addition to cancer, the 1996
document states, “Although not covered
by this report PCBs also have significant
ecological and human health effects
other than cancer, including
neurotoxicity, reproductive and
developmental toxicity, immune system
suppression, liver damage, skin
irritation, and endocrine disruption.
Toxic effects have been observed from
acute and chronic exposures to PCB
mixtures with varying chlorine content”
(Ref. 12).

The Agency for Toxic Substances and
Disease Registry (ATSDR) Toxicological
Profile for PCBs of November 2000
(2000 ATSDR Toxicological Profile) is a
more recent review of the toxicity of
PCBs. The study’s summary of health
effects (chapter 2.2) states:

The preponderance of the biomedical data
from human and laboratory mammal studies
provide strong evidence of the toxic potential
of exposure to PCBs. Information on health
effects of PCBs is available from studies of
people exposed in the workplace, by
consumption of contaminated rice oil in
Japan (the Yusho incident) and Taiwan (the
Yu-Cheng incident), by consumption of
contaminated fish, and via general
environmental exposures, as well as food
products of animal origin....[H]ealth effects
that have been associated with exposure to
PCBs in humans and/or animals include
liver, thyroid, dermal and ocular changes,
immunological alterations,
neurodevelopmental changes, reduced birth
weight, reproductive toxicity, and cancer.
The human studies of the Yusho and Yu-
Cheng poisoning incidents, contaminated
fish consumption, and general populations
are complicated by the mixture nature of PCB
exposure and possible interactions between
the congeneric components and other
chemicals.... Therefore, although PCBs may
have contributed to adverse health effects in
these human populations, it cannot be
determined with certainty which congeners
may have caused the effects. Animal studies
have shown that PCBs induce effects in
monkeys at lower doses than in other
species, and that immunological, dermal/
ocular, and neurobehavioral changes are

particularly sensitive indicators of toxicity in
monkeys exposed either as adults, or during
pre- or postnatal periods.

(Ref. 14)

EPA continues to examine more
recent scientific studies on the health
effects of PCBs and seeks comments
and/or information on the health effects
of PCBs available since the 1997 EPA
update of IRIS and since the 2000
ATSDR Toxicological Profile. Any
proposed or final PCB rulemaking
which relies on PCB health effects will
use information subject to EPA’s
rigorous peer-review process.

E. PCB Environmental Effects

The 2000 ATSDR Toxicological
Profile for PCBs summarizes the
environmental fate, transport, and
bioaccumulation of PCBs as follows:

Once in the environment, PCBs do not
readily break down and therefore may remain
for very long periods of time. They can easily
cycle between air, water, and soil. For
example, PCBs can enter the air by
evaporation from both soil and water. In air,
PCBs can be carried long distances and have
been found in snow and sea water in areas
far away from where they were released into
the environment, such as in the arctic. As a
consequence, PCBs are found all over the
world. In general, the lighter the type of
PCBs, the further they may be transported
from the source of contamination. PCBs are
present as solid particles or as a vapor in the
atmosphere. They will eventually return to
land and water by settling as dust or in rain
and snow. In water, PCBs may be transported
by currents, attach to bottom sediment or
particles in the water, and evaporate into air.
Heavy kinds of PCBs are more likely to settle
into sediments while lighter PCBs are more
likely to evaporate to air. Sediments that
contain PCBs can also release the PCBs into
the surrounding water. PCBs stick strongly to
soil and will not usually be carried deep into
the soil with rainwater. They do not readily
break down in soil and may stay in the soil
for months or years; generally, the more
chlorine atoms that the PCBs contain, the
more slowly they break down. Evaporation
appears to be an important way by which the
lighter PCBs leave soil. As a gas, PCBs can
accumulate in the leaves and above-ground
parts of plants and food crops. PCBs are
taken up into the bodies of small organisms
and fish in water. They are also taken up by
other animals that eat these aquatic animals
as food. PCBs especially accumulate in fish
and marine mammals (such as seals and
whales) reaching levels that may be many
thousands of times higher than in water. PCB
levels are highest in animals high up in the
food chain.

(Ref. 14)

The 2000 ATSDR Toxicological
Profile also summarizes ecotoxicological
effects of PCBs in wildlife (Ref. 14).
Information in the 2000 ATSDR
Toxicological Profile is gathered from
experimental studies and field
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observations of wildlife, specifically
outlining PCB effects in fish, bird, and
mammal species. The biological
responses in wildlife to exposures to
individual PCB congeners and
commercial PCB mixtures vary widely
in these studies, possibly reflecting not
only variability in susceptibility among
species, but also differences in the
mechanism of action or selective
metabolism of individual congeners.
Noteworthy impacts on fish, birds, and
mammals from this collective data
include neurological/behavioral,
immunological, dermal, and
reproductive/developmental effects.
Observed PCB effects related to
neurological impairment include
alterations in central nervous system
neurotransmitter levels, retarded
learning, increased activity, and
behavioral changes. Immunological
effects consist of morphological changes
in organs related to the immune system,
as well as functional impairment of
humoral- and cell-mediated immune
responses. Dermal effects in species
include adverse effects on fins and tails
in fish, and abnormal skin, hair, and
nail growth in mammals. Lastly,
reproductive and developmental
impacts consist of increased embryo/
fetal loss through effects such as
decreased egg hatchability and reduced
embryo implantation (Ref. 14).

EPA seeks information on the
environmental effects of PCBs that
became available after the 2000 ATSDR
Toxicological Profile (Ref. 14).

IV. Objective of this ANPRM

The objective of this ANPRM is to
announce the Agency’s intent to
reassess the current use authorizations
for certain PCB uses to determine
whether they may now pose an
unreasonable risk to human health and
the environment. This reassessment will
be based in part upon information and
experience acquired in dealing with
PCBs over the past 3 decades. This
ANPRM solicits information from the
public on several topics to assist EPA in
making this reassessment.

Since the Agency first promulgated its
PCB use regulations in 1979, EPA’s
knowledge about the universe of PCB
materials has greatly increased. The
Agency has gained valuable knowledge
and experience regarding the various
sources and uses of PCB materials. Over
the past 30 years, EPA has had the
opportunity to evaluate and draw
conclusions about the effectiveness of
the PCB regulations in preventing an
unreasonable risk to human health and
the environment from exposure to PCBs,
as well as their economic impact. This
document details EPA’s observations on

why there is reason to make changes in
the regulations. At the present time,
EPA is investigating whether some
authorized uses of PCBs should be
eliminated or phased-out and whether
more stringent use and servicing
conditions would be appropriate. EPA is
also re-examining the geographical and
numerical extent of PCBs and PCB
items, which are subject to the use
regulations. The objective of the
anticipated rulemaking would be to
modify any of the regulations that apply
to PCBs or PCB items, as necessary, if
these uses present an unreasonable risk
to human health and the environment,
taking into account conditions as they
exist and as they are likely to exist in
the future.

EPA seeks information that will be
useful in making the findings required
by TSCA section 6. By prohibiting the
use of PCBs (except in a totally enclosed
manner), Congress established a
statutory presumption that use of PCBs
poses an unreasonable risk of injury to
health or the environment. In order to
assess whether a use poses “no
unreasonable risks,” EPA would include
an assessment of impacts on the
economy, electric energy availability,
and all other health, environmental, or
social impacts that could be expected
from adoption of alternatives to PCBs.
There is a list of several questions
related to EPA’s reassessment in Unit
XIV. Responses to the questions will
provide EPA with information needed
to assist in its reassessment; other
information, of course, is also welcome.

EPA recognizes that there may be
differences in the maintenance
operations, inventories, planning,
funding, and budgets for different
owners of electrical equipment and does
not make any assumptions about these
differences. For example, when
compared to very large interstate
utilities, small municipal and
cooperative utilities may have a very
different approach to address the
replacement of leaking equipment.
Where applicable and appropriate,
small municipal and cooperative utility
responders should provide information
about the impacts a phaseout of PCB-
containing equipment might have on
their operations and their customers. In
particular, EPA encourages small
municipal and cooperative utilities to
take the time to answer the questions in
Unit XIV. or otherwise provide details
about maintenance operations,
inventories, planning, funding, budgets,
or any other information related to the
cost of addressing the sound
environmental management of the PCBs
in their equipment and measures they
have taken or planned to take and how

these measures will help to safely
manage their PCBs. EPA also is
interested in exploring a range of
incentives or programs that might
facilitate organizations with limited
budgets to remove regulated PCBs and
PCB equipment from their systems and
facilities.

In this document, EPA is also
announcing plans to involve
stakeholders in gathering information to
inform EPA’s determination of the scope
of the problem, and EPA’s decision on
the best ways to address risks that may
be present from current PCB use
authorizations. EPA will sponsor a
series of public meetings around the
country to solicit stakeholder comments
on this document. Specific information
regarding the locations, dates, and times
of the public meetings are included in
Unit XTIIL

V. EPA’s Reasons for Reassessing
Existing Use and Distribution
Provisions

A. Attrition, Aging of Equipment, and
Spills

All of the PCB-containing equipment
in current use, which has been
operating in accordance with the 1979
and subsequent use authorizations, is at
least 30 years old. Since the ban on
manufacturing in 1979, no new
equipment containing PCBs at
concentrations greater than or equal to
(=) 50 ppm has been manufactured. The
total number of PCB transformers in the
United States is decreasing (Ref. 15) but
there are still many PCB transformers in
use (Ref. 16). Also, all but the most
recently manufactured PCB-containing
equipment may be nearing the end of its
expected useful life, although the useful
life of some equipment may have
effectively been extended by extensive
maintenance and re-building. The
useful life of transformers is typically no
more than 30—40 years (Ref. 2).

Equipment is increasingly vulnerable
to leaks the older it becomes. For
example, between 2002 and 2005, two
large, aging electrical transformers
located on Exxon Mobil’s offshore oil
and gas platform, Hondo, in the Santa
Barbara Channel, leaked nearly 400
gallons of PCB-contaminated fluid.
Exxon allowed one of the transformers
to leak for almost 2 years before
repairing it (Ref. 17).

Several statutes and regulations
require reporting of spills of hazardous
chemicals, including PCBs, to the
United States Coast Guard National
Response Center. EPA contacted the
National Response Center (Ref. 18) to
find out how many PCB spills have been
reported historically. The National



Federal Register/Vol. 75, No. 66/ Wednesday, April 7, 2010/Proposed Rules

UE 319/ PGE / Exhibit 801
Nicholson — Bekkedahl / 7

17651

Response Center advised EPA that there
were a total of 5,578 spills associated
with PCBs reported from 1990 through
August 19, 2009 (Ref. 19).

B. International Developments

PCBs are persistent chemicals and it
is internationally recognized that they
pose a risk to health and the
environment and need to be removed
from use. As of October 6, 2009, 166
countries have signed and ratified,
accepted, approved, or accessed the
Stockholm Convention on Persistent
Organic Pollutants (Stockholm
Convention), which among other things
requires parties to make determined
efforts to phaseout certain ongoing uses
of PCBs by the year 2025. The United
States is a signatory to the Stockholm
Convention but has not yet ratified it
(Ref. 20). A similar agreement, which
has an earlier date relating to the
phaseout of certain ongoing uses of
PCBs, is the 1998 Aarhus Protocol on
Persistent Organic Pollutants of the
1979 Convention on Long-Range
Transboundary Air Pollution, which the
United States signed in 1998. As with
the Stockholm Convention, the United
States is a signatory to the Aarhus
Protocol, but has not yet ratified this
agreement (Ref. 21).

On September 17, 2008, Canada
published PCB ban and phaseout
regulations with bans starting in 2009
for high concentration PCBs (Ref. 22). In
the Canadian regulations, low-level (<
500 ppm) equipment must be removed
from use by 2025.

C. Disposal and Cleanup Costs

EPA anticipates that disposal costs
may increase faster than the general
increase in inflation or cost of living.
The population of PCB-containing
equipment is continually decreasing
and will never grow or rebound due to
the ban on manufacturing. This may
make the economics of retaining a
presence in the PCB storage and
disposal industry potentially less
economically attractive for the waste
management industry. The numerous
disposal options and excess disposal
capacity currently present may not be
available in the future, so the costs and
benefits of continuing to operate aging
equipment change in the future. The
benefits of continued use of PCB-
containing equipment are also
diminished by the increasing risk that
aging equipment may fail in a manner
that releases PCBs to the environment as
that equipment reaches the end of its
useful life. The cost of cleaning up PCB
spills may exceed the cost of
reclassifying or disposing of the intact
PCB equipment and replacing it with

new equipment. The consequences
include both the direct costs to the
equipment owners in damage,
equipment replacement, service
interruption, and lost revenue, and also
the liability costs of losses to other
parties, and compensation and potential
fines for damages to human health and
the environment. EPA seeks information
and comment on how much the
possibility of spills and the costs of
cleanup affect the decisions of facility
owners and operators regarding the
management, removal, reclassification,
or replacement of PCB equipment.

D. Insurance Costs

EPA believes that the cost of liability
insurance for owners of PCB equipment
is likely to increase significantly as the
equipment continues to age. Insurers
have already observed the increased rate
of failure in equipment which is
approaching the end of its useful life
expectancy (Ref. 23). EPA anticipates
that in the future there will be
continuous increases in the cost of
liability insurance to cover all
equipment because of numbers of
releases and contamination from PCB
equipment which is at least 30 years
old. EPA seeks comments on the
comparison of the cost of future liability
insurance with potential costs for
testing and reclassification of
potentially contaminated equipment
either before it has failed or before there
has been a determination made to
dispose of it. EPA seeks information on
historical changes in insurance
premiums, as PCB-containing
equipment has aged, and any
projections of changes in future rates as
a result of projected changes in failure
rates. EPA also seeks information and
comment on the extent to which the
availability of commercial liability
insurance or self-insurance by facilities
affects facility owners’ and operators’
decisions on how to manage removal or
reclassification of PCB equipment that
may be nearing the end of its useful life.

E. Hazard Assessment of PCBs

EPA is evaluating the risks from
polychlorinated dibenzo-p-dioxin
(PCDDs) and structurally similar
chemicals, such as certain PCBs,
through a process referred to as the
Dioxin Reassessment (Ref. 24).
Polychlorinated dibenzo-p-dioxins,
polychlorinated dibenzofurans (PCDFs),
and some PCBs as molecules are
structurally similar and have been
shown to have similar impacts on
human health and the environment.
Also, under certain conditions, the
incomplete combustion of PCB-
containing materials produces PCDDs

and PCDFs, including some of the more
toxic congeners. Preliminary indications
from the 2003 Draft Dioxin
Reassessment are that the toxicity of
PCBs in general is higher than the
toxicity values that EPA used in
developing previous TSCA PCB
regulations. Some PCB congeners,
sometimes referred to as co-planar PCBs
or dioxin-like PCBs, are considered to
have toxicities similar to the most toxic
of the PCDDs and PCDFs. EPA has not
yet determined how a potentially higher
toxicity of these PCBs would impact
regulatory findings used to make risk
based decisions. It is possible that EPA
would find that some risks, which were
found to be reasonable using older PGB
toxicity information, would be
unreasonable when using potentially
higher toxicity information. If this is the
case, that information my affect any
proposed rule that EPA might issue.
Any proposed or final PCB rulemaking
which relies on the contribution of
dioxin-like PCBs to the overall toxicity
of PCBs will be based on the finalized
Dioxin Reassessment or another EPA
peer-reviewed document.

F. Risks of PCB Substitute Materials

EPA seeks information on the current
and likely future substitute materials for
PCBs that are currently in use or may be
put into service in the future. EPA is
particularly interested in the chemical,
physical, flammability, and
toxicological properties of these
materials. This information will be
essential to a consideration of the net
differences in risks, were these materials
to be substituted for PCB equipment
currently in use.

G. Updating Information on Releases of
PCBs

EPA does not have a current,
thorough national assessment of the
risks to human health and the
environment from PCB releases.
Information is fragmentary and much of
it is geographically limited. For
instance, the Great Lakes program in
which EPA participates has published
recent estimates of PCB releases, but
such estimates are statewide, and
similar estimates are not available for all
States in the United States (Ref. 25). The
New York Academy of Sciences
published a study of PCB releases into
the waterways feeding into the New
York/New Jersey harbor, breaking down
the releases by type of source (Ref. 26),
but similar studies are not available for
most waterways in the country. Releases
to the environment exceeding the
reportable quantity for PCBs must be
reported promptly to the National
Response Center. In addition to the
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information which is available through
the National Response Center, EPA
seeks any information or data on
releases of PCBs, to the environment
from all kinds of sources, in order to set
the releases that are the subject of the
regulations being considered into a
larger context. EPA seeks information
on the causes of such releases, whether
the releases reached the environment or
were contained, and any information on
human health or environmental
consequences.

H. Risks From the Contamination of
Food from PCB-Containing Oils

Currently the use and storage for
reuse of PCB transformers that pose an
exposure risk to food or feed are
prohibited (40 CFR 761.30(a)(1)(i)). The
use and storage for reuse of large high
voltage capacitors and large low voltage
capacitors which pose an exposure risk
to food or feed are also prohibited (40
CFR 761.30(1)(1)(i)). However, both
transformers and capacitors containing:

e <500 ppm PCBs at any weight or
volume; or

e < 1.36 kilograms (kg) or 3 lbs. of
dielectric fluid at any PCB
concentration, are not included in these
prohibitions.

To lessen the likelihood of such food
and feed contamination from these
sources, EPA is considering broadening
the prohibition on the use and storage
for reuse of PCBs that pose an exposure
risk to food and feed, including PCB
articles containing greater than 0.05
liters (or approximately 1.7 fluid
ounces) of dielectric fluid. PCB
concentrations in food are regulated by
the Food and Drug Administration and
PCB concentrations in feed are regulated
by the United States Department of
Agriculture (USDA).

There have been two recent incidents
of particular note in Europe of very
significant contamination of foods and a
subsequent recall of those foods from
the international market. Because of the
presence of trace amounts of dioxins
which are present in most PCBs, these
two crises also became dioxin crises.
These are discussed as follows.

1. Belgium. The “Belgian PCB/dioxin
crisis” began in January 1999, when 50
kg of PCBs contaminated with 1 gram (g)
of dioxins were accidentally added to a
stock of recycled fat used for the
production of 500 tons of animal feed in
Belgium. Although signs of poultry
poisoning were noticed by February
1999, the extent of the contamination
was publicly announced only in May
1999, when it appeared that more than
2,500 poultry and pig farms could have
been involved. The highest
concentrations of PCBs and dioxins and

the highest percentage of affected
animals were found in poultry.

The Belgian government estimates
that the dioxin crisis cost approximately
$493 million, with approximately $106
million attributed to the loss in the
swine sector (in 1999 1 Euro = 1.06 U.S.
dollars). As other European Union (EU)
countries were also affected by export
bans, the final cost of this incident
worldwide will likely be higher (Refs.
27, 28, and 29).

2. Ireland. In December 2008, Irish
pork products were removed from
distribution in commerce. This action
was taken by the Food Safety Authority
of Ireland after finding levels of PCBs
and PCDDs in the food at concentrations
in excess of EU health standards for
food. Preliminary investigations
indicated that a single supplier’s feed,
which had been contaminated from PCB
oil in equipment, had been distributed
to farmers broadly throughout the
Republic of Ireland and Northern
Ireland. All pork products produced in
Ireland after September 1, 2008 were
removed from sale in early December
2008. Details of the full investigation
and the economic impact of the
contamination are not yet available
(Refs. 30, 31, and 32).

I Risks in Public Buildings From
Fluorescent Light Ballasts

EPA is concerned about the release of
high concentrations of PCBs from
fluorescent light ballasts, particularly in
public buildings, such as schools. There
are anecdotal accounts of spills from
this source and anecdotal information
that PCB fluorescent light ballasts have
a lifetime of less than 10 years. One of
these spills was a significant release
from fluorescent light ballasts, almost 20
years after the publication of the PCB
use regulations, at the Standing Rock
Indian Reservation, ND.

On February 2, 1998, there were
complaints of respiratory problems in
the administration buildings at the
Standing Rock Indian Reservation in
North Dakota. On February 5, 1998, EPA
received an urgent telephone call from
the Standing Rock Sioux Tribe in North
Dakota about possible PCB
contamination from leaking fluorescent
light ballasts. The light ballasts were
located in the elementary school,
administration building, high school
library, and several Bureau of Indian
Affairs (BIA) buildings on the
reservation (Refs. 33 and 34). EPA
determined that many of the fluorescent
light ballasts contained PCBs. A
sampling contractor found PCBs above
EPA’s PCB spill cleanup levels in light
fixtures, office equipment and carpeting.
BIA hired a contractor to decontaminate

all areas where it found detectable
levels. The contractor removed light
ballasts and disposed of all ballasts and
contaminated materials as PCB waste. A
high school building where
contamination was found was closed
from February to June, but reopened for
summer school. The cleanup for the 4
buildings at Standing Rock cost BIA
more than $500,000 (Ref. 35). The
estimated cost for removing the non-
leaking ballasts from 60 other buildings
in the BIA Great Plains Region (formerly
the Aberdeen Area) was $60,000.

J. Environmental Justice Considerations

EPA seeks comments on any
disproportionate environmental and
public health impacts that PCB use and
distribution in commerce for use may
have on minority, low-income, tribal,
and disadvantaged populations. As
explained in Unit II1.D., it is noted that
ATSDR has concluded that there may be
an adverse impact on the health of
persons who eat fish contaminated with
PCBs. Disadvantaged populations may
be more exposed to PCBs in
contaminated fish than members of the
general population. Some disadvantaged
communities, such as Indian tribes,
have subsistence lifestyles and rely on
fish and mammals that may be caught
in PCB contaminated waters and
environs, as a primary source of
nutrition. Fish in these waters may have
been contaminated by both PCB wastes
disposed of prior to the use
authorizations, as well as releases that
have occurred from the currently
authorized use, distribution in
commerce and disposal of PCBs (Refs.
14, 36, 37, 38, 39, 40, and 41).

In addition, EPA is concerned about
the presence of the potential risks to
urban environmental justice
communities from PCB releases at
railroad substations, electrical
substations, and electrical equipment
storage areas. EPA seeks specific
information about the prevalence of
spills and other releases, including fires,
from the use of PCBs in environmental
justice areas. The focus of the
information gathering in Unit XIV. is
owners and operators of regulated
electrical equipment and those using
PCBs which are authorized in part 40
CFR part 761. However, EPA also seeks
comments from minority, low-income,
tribal, and disadvantaged persons and
their representatives, who are not direct
owners or users of PCBs and PCB
equipment.

EPA is also announcing public
meetings to discuss the Agency’s
reassessment of the existing PCB use
authorizations at several locations
around the country. The dates,
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locations, and times of the meetings are
included in Unit XIII. Any additional
meetings will be announced on the PCB
website (http://www.epa.gov/epawaste/
hazard/tsd/pcbs/index.htm) at least 30
days prior to the first meeting date.
Please refer to the PCB website or call
Christine Zachek at (202) 566—2219 for
further details. At these meetings,
representatives of minority, low-income,
tribal, and disadvantaged populations
will be able to provide oral comments
on the proposed regulations. These
persons will also have the opportunity
to provide comments to EPA as part of
this ANPRM.

VI. Summary of Possible Regulatory
Changes for PCB-Containing Equipment
Under Consideration

This unit identifies possible changes
to the PCB use regulations that EPA may
consider in a future notice of proposed
rulemaking. Any future regulatory
action to propose these changes will be
supported by an analysis of costs and
benefits, as is required by TSCA. This
analysis will be supported, in part, by
the quality of the data submitted as a
result of the ANPRM.

A. Options for Initial Phaseout
Regulations

A potential phaseout of any PCB use
authorizations might be implemented
gradually, allowing some use to
continue under more restrictions before
the end of the use authorization. The
Agency may consider a number of
regulatory measures, including, but not
limited to, the following:

e Require testing of equipment which
is stored for reuse or removed from
service for any reason, and which is
assumed to contain PCBs at
concentrations > 50 ppm in accordance
with §761.2.

e Require that where such equipment
is found to contain PCBs at
concentrations > 50 ppm after testing,
within 30 days of receiving the test
results the owner must either reclassify
the equipment to < 50 ppm PCBs or
designate it for disposal.

e Eliminate all currently authorized
PCB equipment servicing except for
reclassification.

¢ Require marking of all equipment
which is known or assumed (in
accordance with §761.2) to contain
PCBs at > 50 ppm.

¢ Increase the inspection frequency to
a minimum of once every month for
non-leaking known or assumed 2 500
ppm PCB equipment in use.

¢ Before the final phaseout date(s),
broaden the prohibition on the use of
PCBs in transformers that pose an

exposure risk to food or feed to include
use of PCB-contaminated transformers.

e Broaden the definition of PCB
article (this would also require changing
other definitions) to include all
equipment containing > 0.05 liters (or
approximately 1.7 fluid ounces) of
dielectric fluid with > 50 ppm PCBs, in
place of the current definition which
regulates transformers and capacitors
containing > 3 lbs. of dielectric fluid.

¢ Require registration of PCB large
capacitors containing a specified
volume of dielectric fluid or having a
specified external volume or
dimensions.

¢ Eliminate the authorization for
storage of PCB equipment for reuse.

e Eliminate the use authorization for
PCBs in carbonless copy paper.

¢ Eliminate totally enclosed
determination for distribution in
commerce.

e Require reporting/notification to
EPA Regional Administrators when
PCBs are found in any pipeline system,
regardless of the source of PCBs or the
owner of the pipeline.

B. Potential Time Frames for
Completing the Removal of PCB
Equipment From Service

These measures would phaseout all
PCB-electrical equipment uses with
interim deadlines by equipment
concentration and type.

e By 2015, eliminate all use of askarel
equipment (= 100,000 ppm PCBs),
removing from service the equipment in
high potential exposure areas first. EPA
is considering allowing exceptions on a
case-by-case basis based on hardship
and no unreasonable risk. Exceptions
may be granted based on an application
and approved exceptions may be
published on the PCB website.

e By 2020, eliminate all use of oil-
filled PCB equipment (> 500 ppm) and
the authorization for use of PCBs at > 50
ppm in pipeline systems.

e By 2025, eliminate all use of any
PCB contaminated equipment (= 50
ppm), which is still authorized for use.

VII Information to Be Considered
During EPA Reassessment of PCB Use
Authorizations

This unit outlines what information
EPA believes is important to consider
when reassessing PCB use
authorizations. EPA seeks comment on
any other information, which may not
be included in this unit, but which you
believe is important for EPA to consider
when reassessing PCB use
authorizations.

A. Liquid-filled Electrical Equipment
(Except Railroad Transformers and
Mining Equipment)

EPA seeks information on the specific
population of any electrical equipment
that contains greater than 2 fluid ounces
of dielectric fluid with PCBs > 1 ppm
and that was manufactured prior to July
31, 1979: Transformers (regulated at 40
CFR 761.30(a)), electromagnets
(regulated at 40 CFR 761.30(a)),
switches (regulated at 40 CFR
761.30(h)), voltage regulators (regulated
at 40 CFR 761.30(h)), electrical
capacitors (regulated at 40 CFR
761.30(1)), circuit breakers (regulated at
40 CFR 761.30(m)), reclosers (regulated
at 40 CFR 761.30(m)), liquid-filled cable
(regulated at 40 CFR 761.30(m)), and
rectifiers (regulated at 40 CFR 761.30(r)).
Each unit describes specifically what
information EPA solicits. EPA
encourages small business owners and
small municipal and cooperative
utilities to provide details on their PCB-
containing electrical equipment
population characteristics and their
management activities for the
equipment.

1. Population characteristics for
transformers, electromagnets, switches,
voltage regulators, electrical capacitors,
circuit breakers, reclosers, liquid-filled
cable, and rectifiers. Information that
EPA seeks about the use of this
equipment appears in questions, which
are located in Unit XIV.A.-E.

2. Servicing. Since the first use
regulations for liquid-filled PCB-
containing equipment, EPA has
continued to prescribe conditions for
authorized servicing (maintaining or
repairing) this equipment, which
facilitated extending the life of the
equipment, in order to ease the hardship
an immediate ban would have caused
owners. Most life-extending use
conditions are included in the
authorization for servicing:

¢ Draining, repairing, and putting
back into service PCB-contaminated
electrical equipment.

e Topping off and putting back into
service PCB-electrical equipment.

¢ Blending the oil drained from
multiple pieces of PCB-containing
equipment for servicing.

¢ Adding blended or other PCB-
containing oil into repaired, drained
equipment.

e Reclassifying.

e Distributing PCB-containing
equipment in commerce for repair
without manifesting.

e Storing company-owned
equipment for servicing without any
conditions to protect against leaks or
spills.
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e Servicing equipment which is
owned by others, without having
commercial storage approvals.

EPA believes that tEis equipment is
nearing the final stages of useful life,
after a minimum of 30 years of use.
When this aging equipment fails to
function in use or is otherwise removed
from service, and if there is a need to
prolong the life of the equipment, EPA
believes that the PCBs should be
removed from the equipment and
disposed of in accordance with the
regulations in 40 CFR part 761, subpart
D. The reclassification of out-of-service
equipment could be considered
preventive maintenance and does not
require service interruption, lost
revenue, or liability costs of losses to
other parties. In the brochure, entitled
“Promoting the Voluntary Phase-Down
of PCB-Containing Equipment,”
published in October 2005 by the
Utilities Solid Waste Activities Group
(USWAG) (Ref. 42), it states that:

Many utility companies across the country
have procedures in place to ensure that most
equipment containing PCBs in
concentrations > 50 ppm identified after
removal from the field is either disposed of
and not returned to service or retrofilled
before being returned to service. This
practice helps ensure the accelerated
retirement from service of a large class of
potentially PCB-containing equipment (e.g.,
distribution pole-top and padmount
transformers) that could otherwise lawfully
be placed back into service. USWAG will
continue to actively promote these systematic
practices of voluntarily identifying and
retiring PCB-containing equipment from
service.

On April 2, 2001, EPA provided new
reclassification procedures which
include refilling mineral oil filled
equipment with liquid containing < 2
ppm total PCBs (Ref. 10). A majority of
liquid-filled equipment which was
manufactured to contain mineral oil
dielectric fluid (mineral oil) and which
remains in use can be easily reclassified
to contain < 50 ppm with a thorough
draining and refilling with liquid
containing < 2 ppm PCBs. If an owner
determines that the equipment is not
worth reclassifying, there currently are
numerous disposal options and excess
disposal capacity for the equipment.
EPA seeks information on the types and
extent of service-extending maintenance
and rebuilding of PCB-containing
transformers, railroad transformers, heat
transfer systems, hydraulic systems,
electromagnets, switches, voltage
regulators, circuit breakers, reclosers,
cable, and rectifiers. EPA’s questions
about servicing are located in Unit
XIV.F.

3. Identifying and managing the use,
removal from use, and disposal. In the

public comments provided during the
1979 rulemaking, electrical equipment
owners stated that they did not know
where PCB-containing equipment was
located (Ref. 3). In the 30 years since,
EPA believes that it would have been
prudent for owners to implement a plan
during that time to locate any regulated
equipment. The common use and
availability of bar code labels and
scanning equipment and user-friendly
computerized inventory management
systems, plus the ability of global
positioning systems to precisely specify
locations, should facilitate the
development and maintenance of an
inventory of PCB-containing regulated
equipment. Equipment owners
previously told EPA that it was not
possible to determine whether mineral
oil-filled equipment contained PCBs
unless the oil was tested, and testing
was expensive. EPA agrees that it is
necessary to collect oil to test it and
there is a cost associated with the oil
sample collection and chemical
analysis. However, at the time of
disposal it is already necessary to test to
determine the PCB concentration to
determine how the equipment is
regulated for disposal. Based on current
regulatory requirements, the cost of
chemical analysis would have to be paid
at the time of the disposal of the
equipment, regardless of a non-attrition-
based phaseout. Collection and analysis
of oil would only be an additional cost
if EPA imposes a new requirement to
test in-service and energized equipment.

Currently there are several options
available for equipment that is no longer
operable, or is otherwise designated for
disposal. For equipment with recyclable
metals, some disposal companies are
paying for this equipment, because they
can recover their costs and make a
profit, even when paying the waste
generator for “scrap metal.” In 2001,
EPA facilitated the reclassification of
electrical equipment making this a cost
effective means of removing the risk
from PCBs in equipment, while
continuing to use the equipment until it
no longer functions or is voluntarily
removed from service for disposal (Ref.
10).

In 1996, EPA surveyed the PCB
disposal industry and found that there
was a large capacity surplus (Ref. 35).
However, as the PCB disposal market
increasingly becomes smaller, it may be
that fewer disposers will find it
economical to retain licenses and
disposal facilities for this small market,
decreasing the number of options
available and very likely increasing the
costs for the remaining options. Any
increased cost of fuel employed in many
disposal technologies and for the

transportation of equipment to disposers
will likely also increase disposal costs
in the future. The potential increase in
disposal costs in the future may make it
economically advantageous to either
reclassify equipment or dispose of it
now, even if it has not reached the end
of its useful life.

Owners commented in 1979 that there
were few commercial storers for PCB
wastes (Ref. 3). Currently, EPA believes
that there is an excess of storage
capacity. Like disposal, commercial
storage capacity could also decrease as
the supply of PCB equipment
diminishes. EPA seeks information on
whether advancing the date of testing
from some future disposal date to a date
closer to the present time would present
cost, economic, or management
difficulties or advantages to the owners
and operators of PCB-containing
equipment.

4. Information about an increased
failure rate of vintage electrical
equipment. A 2002 report, Life Cycle
Management of Utility Transformer
Assets, by the Hartford Steam Boiler
Inspection and Insurance Company,
uses information from claims filed by
policy holders with the insurer for
failed transformers, regardless of
whether they contained PCBs (Ref. 23).
The information has been used to
estimate or predict when equipment
will fail, based on historical failures for
which claims were filed. This document
also highlights that the electricity
demand load grew 35% and the
transmission capacity grew 18% over
the 10 preceding years. EPA is
concerned that the rate of failures for
transformers manufactured in the 1950s,
1960s, and 1970s may increase
substantially in the future. EPA seeks
data on the failure rate in the last 10
years and the results and documentation
of recent modeling of projections of
failures into the future. EPA seeks
information on any differences in failure
rate for different types of equipment of
different vintages, and differences in
failure rates for equipment which is
located indoors as compared to outdoors
and what effect, if any, that electronic
monitoring and other maintenance
methods have had on failure rates.
EPA’s questions about failure rates are
located in Unit XIV.G.

5. Severe weather event and other
natural disasters increase the potential
risk from PCBs. There have been recent
severe weather events (e.g., Hurricane
Katrina (Ref. 44), Tornado in
Greensburg, KS (Ref. 45)) where there
was significant damage to electrical
equipment of all ages, both containing
PCBs and not containing PCBs.
Although there have not been reports of
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natural disasters such as earthquakes,
mudslides, or volcanic eruptions which
resulted in significant spills of PCBs,
there is a possibility that this could have
occurred in some regions of the country.
These unpreventable events contribute
to catastrophically ending the useful life
of PCB-containing equipment and the
uncontrolled release of PCBs. EPA
believes that one cost-effective
protection against PCB releases from
these weather events and natural
disasters may be a proactive program to
test equipment that is taken out of
service for PCBs, and to remove, test,
and replace or retrofill equipment in
service that is known or assumed to
contain PCBs, especially the equipment
in locations and areas where a release
would present the greatest risk. EPA is
also concerned about areas which may
not be directly contaminated from
nearby equipment ravaged by severe
weather, but where spilled PCBs from
that weather event might be expected to
migrate and accumulate, such as
spillways and drinking water reservoirs.
Answers to the questions about severe
weather events in Unit XIV.H. and other
related comments will assist EPA in the
reassessment of the use of PCB-
containing electrical equipment.

6. Alternatives to PCB liquids. One
type of information the Agency is
soliciting for its proposed rulemaking
relates to alternatives to the use of PCBs
in liquid-filled equipment. To EPA’s
knowledge, satisfactory substitutes are
available to replace PCBs in all
electrical equipment applications. The
Agency welcomes comments on the
comparative costs and the effectiveness
of various substitutes in reducing fires
and heat-related degradation or
destruction of equipment. EPA seeks
information on the hazards and the risks
posed by these PCB substitutes. EPA’s
questions about alternatives to PCB
liquids are located in Unit XIV.I.

7. Removal and replacement costs.
EPA seeks information on the costs of
removing and replacing old PCB-
containing equipment with new or used
non-PCB equipment based on attrition
(i.e., end of equipment’s useful life) and
based on removal in advance of
attrition. In particular, EPA would like
to have information on:

e How often any equipment (PCB-
containing or non-PCB—containing) of
the same age or size is replaced per year
and the costs for replacement.

¢ Costs for replacement include
cheapest source, foreign, or domestic,
including transport and transaction
costs.

e The price for replacement of
various types and classes of equipment

each year over the last 30 years, as well
as estimated or projected future prices.

EPA seeks information that explains:

e The impact of changes in system
distribution and transmission voltage on
the potential obsolescence of mineral
oil-filled equipment, which was
manufactured before 1979 would be
useful.

e The cost impact of replacing
mineral oil-filled equipment, which was
manufactured before 1979, with more
modern equipment with respect to
efficiency, longevity, or any other
attribute which would create an
economic incentive to hasten the
phaseout of older equipment.

Further, EPA solicits information on the
numbers of these units manufactured
before 1979 that are:

o Expected to be replaced or
excessed during system voltage changes.

¢ Planned for distribution in
commerce for use. EPA would also like
to know to whom these excessed units
would most likely be sold.

EPA seeks information on the costs of
service interruptions and revenue loss
which may result from equipment
replacement, either scheduled or
unplanned. Similarly, EPA solicits
comments on the current and estimated
future supply of replacement
equipment, when PCB—containing
equipment is moved out of service
before the end of its useful life.
Reclassification options and procedures
in the regulations were broadened in
2001 (Ref. 10) and EPA seeks comments
on the costs and advantages found for
this option, as opposed to disposal. EPA
encourages small business owners, and
small municipal and cooperative
utilities to provide details on their PCB-
containing electrical equipment
replacement schedules and costs. EPA’s
questions about PCB equipment removal
and replacement costs are located in
Unit XIV.J.

8. Current PCB waste disposal
capacity. EPA solicits comments on the
availability of disposal capacity for
PCBs in liquids at concentrations > 50
ppm by weight, and for other materials
in drained electrical equipment. EPA
also seeks comments on the economic
benefits of decontamination and
recycling of liquids or non-liquids in
this equipment, where possible. In 1979,
PCB disposal options and capacity were
limited and the potential demand on
disposal capacity from a ban or
phaseout of PCB-containing equipment
would have been high. EPA also seeks
information on whether there currently
is a charge to the equipment owner
(waste generator) for disposing of
equipment which will be

decontaminated and then sold as scrap
metal. EPA also seeks information on
the cost for disposing of mineral oil
contaminated with PCBs. EPA has seen
a continuous decrease in the numbers of
PCB disposal approvals issued over the
last 10 years. EPA seeks comment on
what the disposal industry predicts with
respect to the future number of
approved PCB disposal and storage
companies, future disposal and storage
capacity, and the future cost of
commercial storage and disposal of
electrical equipment waste as compared
to current disposal costs. EPA’s
questions about PCB waste disposal
capacity are located in Unit XIV.K.

9. Current equipment management
practices. EPA solicits information on
the current management practices
intended to reduce the risk from PCBs
in the following types of equipment that
contain PCBs at concentrations of > 1
ppm: Electrical transformers, railroad
transformers, mining equipment,
electromagnets, switches, voltage
regulators, electrical capacitors, circuit
breakers, reclosers, liquid-filled cable,
and rectifiers. EPA encourages small
business owners, small municipal and
cooperative utilities to provide details
on their PCB-containing electrical
equipment management activities.
EPA’s questions addressing the
information that EPA seeks about
equipment current management
practices are located in Unit XIV.L.

10. Electrical equipment which
contains non-liquid PCBs at
concentrations > 1 ppm. EPA seeks
information on electrical equipment,
such as tar-filled equipment, which was
manufactured prior to July 31, 1979, in
the following categories: Containing
non-liquid PCBs at concentrations > 1
ppm and < 50 ppm, 50 ppm and < 500
PpPm, 2500 ppm and < 100,000 ppm,
and > 100,000 ppm. EPA seeks this
information for the following non-liquid
filled equipment types: Transformers,
electromagnets, switches, voltage
regulators, electrical capacitors, circuit
breakers, reclosers, rectifiers, and any
other equipment populations (such as
paper insulated lead cable and
bushings). EPA’s questions about
electrical equipment which contains
non-liquid PCBs at concentrations > 1
ppm are located in Unit XIV.M.

11. Impact of vandalism and theft on
the risk from PCBs. The presence of
PCBs in equipment subject to vandalism
incidents could increase potential risk
not only to the vandal, but to others in
the area. In particular, EPA is concerned
about areas which may not be directly
contaminated from the nearby
equipment impacted by vandalism but
also areas where spilled PCBs from that



17656

UE 319/ PGE / Exhibit 801
Nicholson — Bekkedahl / 12

Federal Register/Vol. 75, No. 66/Wednesday, April 7, 2010/ Proposed Rules

vandalism might be expected to migrate
and accumulate such as low-lying
residential neighborhoods and cropland.
EPA solicits data on the number of units
lost and the cost from losses from
vandalism and theft of electrical
transformers, railroad transformers,
mining equipment, heat transfer
systems, hydraulic systems,
electromagnets, switches, voltage
regulators, electrical capacitors, circuit
breakers, reclosers, liquid-filled cable,
and rectifiers. EPA seeks information on
the rate of occurrence of vandalism
events involving PCB-containing
equipment in each calendar year
starting from 1998 until 2008, including
how many gallons of oil have been lost
from equipment and what has been the
cost from this loss of oil. EPA’s
questions about the impact of vandalism
and theft on the risk from PCBs are
located in Unit XIV.N.

12. Fraudulent export for scrap metal
recovery. EPA is concerned about the
potential for incidents where used
electrical equipment is exported for
purported reuse, but where the
equipment is actually scrapped or
smelted for recovery of metal
components. Elimination of the totally
enclosed determination for distribution
in commerce will restrict the fraudulent
practice of export of equipment in the
guise of reuse, when the exported
equipment will not be used, properly
reclassified/decontaminated, or
disposed of in an environmentally
sound manner. EPA is concerned that
metal recycling facilities may not
manage the exported equipment and the
PCBs in an environmentally sound
manner; and scrap metal management
workers may not be protected from
exposure to PCBs or even know that
PCBs are present in the exported
equipment.

13. Reclassification of askarel
transformers. EPA is concerned that
reclassification of askarel transformers
(which were manufactured to contain >
500,000 ppm PCBs) is generally
ineffective because PCBs leach back out
of internal components several years
after the active processing to reclassify
is completed. This seems plausible
because of the nature of the inner
structure of transformers. EPA is
considering whether to restrict the
reclassification option to electrical
equipment which at the time of
manufacture contains < 10,000 ppm (<
1%) PCBs, based on the inability to
drain and flush PCBs efficiently from
askarel PCB equipment. EPA’s questions
about the reclassification of askarel
transformers are located in Unit XIV.O.

14. Registration of PCB large
capacitors. PCBs were formulated at

concentrations from about 75 weight
percent to about 100 weight percent (or
750,000 ppm to 1,000,000 ppm) in
capacitors (Ref. 46). Therefore, the
amount of PCBs in the smallest PCB
large capacitor, which contains 1.36 kg
or 3 lbs. of dielectric fluid, is about 1.02
kg. (or about 2.25 lbs.). There could be
as much PCBs of the same PCB
formulation in the smallest PCB large
capacitor as the approximately the same
amount of PCBs in a transformer which
contains 600 gallons of 500 ppm PCBs
in mineral oil dielectric fluid. The
regulations currently require that a
mineral oil transformer containing 600
gallons of 500 ppm PCBs and even a
much smaller 1-gallon transformer
containing 500 ppm of PCBs in mineral
oil dielectric fluid to be registered with
EPA. In order to protect first responders
and others who might potentially be
accidentally exposed to PCBs from PCB
large capacitors, EPA is assessing
whether to require registration of some
or all PCB capacitors currently in use
with EPA. EPA could publish and post
the register of the capacitors on the PCB
website as it has the Transformer
Registration Database.

B. Railroad Transformers (Regulated at
40 CFR 761.30(b))

At the time of the 1979 rulemaking
there were a limited number of PCB
transformers used on electric railroad
engines and cars. The railroads where
the askarel PCB equipment was used
were located in the northeastern part of
the country, mainly in Pennsylvania,
New Jersey, and New York (Ref. 47).
Because of the known leakage from this
equipment and the requirement for
frequent servicing, EPA found that the
distribution in commerce of this
equipment was not totally enclosed. The
leaks from the use of this equipment
have resulted in Superfund PCB
cleanups of some Southeastern
Pennsylvania Transportation Authority
(SEPTA) track areas. EPA assumes that
by now, all of the PCB railroad
transformers have either been removed
from service or the dielectric fluid has
been replaced and that all railway
transformers are now operating with
dielectric fluid which contains < 50
ppm PCBs. EPA seeks comments on the
continued use of PCBs in railroad
transformers, and is considering
eliminating the authorization for the use
of PCBs in railroad transformers at
concentrations greater than 1 ppm.
EPA’s questions about the railroad
transformers are located in Unit XIV.P.

C. Mining Equipment (Regulated at 40
CFR 761.30(c))

In 1978, there were only very limited
uses of PCBs in electric motors in fewer
than 1,000 mining machines (Ref. 2).
The motors were manufactured in the
1960s and early 1970s by one company
and used in machinery manufactured by
another company. The PCBs were used
as a motor coolant. Because of its
operating conditions, this equipment
must frequently be rebuilt. Based on the
small usage in 1979 and the expected
relative short life of this limited use
population, EPA believes it is likely that
PCBs are no longer used in the motors
of mining equipment. EPA seeks
comments on whether there is any
continued use of PCBs in such electric
motors in mining equipment and
whether EPA should eliminate the
authorization for the use of PCBs in
mining equipment at concentrations > 1
ppm. EPA’s questions about mining
equipment are located in Unit XIV.Q.

D. Heat Transfer Systems (Regulated at
40 CFR 761.30(d)) and Hydraulic
Systems (Regulated at 40 CFR 761.30(e))

Heat transfer systems and hydraulic
systems have been authorized for use
since 1984, when they contain PCBs at
concentrations < 50 ppm. Because of the
common leakage from this equipment
and the frequent requirement for
servicing, the distribution in commerce
of this equipment was not found to be
totally enclosed. The regulatory
provisions for this equipment at 40 CFR
761.30(d) and (e) have been in place for
almost 25 years. EPA seeks information
on the number of these units, their
types, and how frequently draining and
refilling takes place. Because these types
of equipment are often serviced by
draining and refilling with new PCB-
free fluid, EPA believes it is likely that
any residual PCBs present in equipment
that was in use in 1984, has been
diluted through servicing to a
concentration far below 50 ppm. There
may be no reason to continue an
authorization of PCBs in equipment at
measurable concentrations. EPA seeks
information demonstrating a need to
continue to use PCBs in heat transfer
systems and hydraulic systems at
concentrations greater than 1 ppm.

E. Carbonless Copy Paper (Regulated at
40 CFR 761.30(f))

In 1979, there were many files
containing carbonless copy paper. EPA
does not have information on whether
the information on this 30—year old,
thin carbon copy paper is still legible,
and if it is not legible, why it cannot be
disposed of. Thirty years later it may be
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feasible and economical to convert any
necessary, legible information and
records from carbonless copy paper to a
different storage medium. EPA seeks
information on the volume of records on
carbonless copy paper, the records’
locations, and the types of business,
government agencies, or other holders of
such documents. EPA would like to
know whether holders of such
documents are smaller or larger
businesses, and whether the size or type
of the business would affect the
economic feasibility of document
conversion. EPA seeks comments on
whether carbonless copy paper
containing PCBs is still in use and
whether there is a need to continue the
existing use authorization for this paper.

F. Continued Use of Porous Surfaces
Contaminated with PCBs Regulated for
Disposal by Spills of Liquid PCBs
(Regulated at 40 CFR 761.30(p))

EPA is considering changing 40 CFR
761.30(p) to reflect the continued
potential risk from contaminated porous
surfaces. Persons who are potentially
exposed to contaminated porous
surfaces should be protected from air
emissions, which are not eliminated
under the existing use authorizations by
encapsulation or metal covers. EPA’s
questions about the use of contaminated
porous surfaces are located in Unit
XIV.R.

G. Use in Fluid and Gas Transmission
and Distribution Systems (Regulated at
40 CFR 761.30(i), 40 CFR 761.30(s), and
40 CFR 761.30(t))

In comments on the June 7, 1978,
proposed rule (Ref. 5), which was
finalized in 1979, two natural gas
transmission companies claimed that
they had PCBs in turbine compressors at
concentrations > 50 ppm, but they could
not reduce these concentrations to
levels < 50 ppm in the near future. One
company claimed to have removed all of
the PCB turbine oil in 1972. The
companies claimed that the PCBs would
not leak out of the compressors into
other parts of the natural gas pipeline
system. In the May 31, 1979 final rule
(Ref. 3), EPA prohibited the use of PCBs
at concentrations > 50 ppm in natural
gas pipeline systems, effective as of May
1, 1980.

In the early 1980s, PCBs were found
in a cold trap in the gas line outside a
home in New York. In 1981, EPA
entered into agreements with 13 natural
gas transmission companies which had
PCBs at concentrations > 50 ppm in
their systems but outside of turbine
compressors (Ref. 48).

It is not clear exactly how the PCBs
entered the systems if they did not come

from the turbine compressors. After
nearly 30 years of operations and after
all known sources of PCBs were
removed from these systems, EPA has
information indicating that PCBs at
levels = 50 ppm continue to be found in
natural gas pipeline systems including
within equipment which is not
specifically designed to collect such
material. EPA believes that the
authorized use conditions in the current
regulations should have resulted in
companies removing PCBs to the extent
that there no longer are PCBs in the
systems at concentrations > 50 ppm.

EPA is considering requiring
sampling and analyzing individual
condensate samples (not composites or
accumulations) to determine the extent
of the PCB contamination when any
person finds PCBs in any pipeline
system at concentrations > 1 ppm.
Owners would be required to analyze
condensate from surrounding areas to
confirm that regulated PCBs were not
present in the system. Regardless of the
original or current source of the PCBs,
owners would report results of > 50
ppm findings to EPA. EPA is also
considering whether to propose ending
the use authorization for PCBs at
concentrations > 1 ppm in these systems
by 2020 or an earlier date. In this phase-
down approach, owners would also be
required to analyze current condensate
in areas having historical PCB
measurements to confirm the absence of
PCBs during the period prior to the final
phaseout date. If PCBs are found,
owners would have to demonstrate they
have reduced PCB concentrations to < 1
ppm or have implemented engineering
controls similar to the current
requirements in 40 CFR
761.30(1)(1)(iii)(A)(4) to reduce and
prevent migration of PCB impacted
material. EPA seeks comments on the
continued use of PCBs in fluid and gas
transmission and distribution systems.
EPA’s questions about use in gas
transmission and distribution systems
are located in Unit XIV.S.

EPA has little information on the need
to continue the use authorizations at 40
CFR 761.30(s) for air compressor
systems and 40 CFR 761.30(t) for other
gas or liquid transmission systems. The
10 years that these authorizations have
been in place should have allowed
owners sufficient time to purge the
PCBs from their systems. EPA is
considering whether to terminate or
significantly limit the duration of these
authorizations.

H. Use in Research and Development
(Regulated at 40 CFR 761.30(j),
Scientific Instruments (Regulated at 40
CFR 761.30(k)), and Decontaminated
Materials (Regulated at 40 CFR
761.30(u))

EPA is not currently planning to
reassess the authorizations for: Use in
research and development, scientific
instruments, and decontaminated
materials. However, EPA welcomes
comments on these use authorizations.

I. No Use Authorization for PCB-
Containing Electrical Equipment Parts

There is no use authorization for parts
or detached ancillary equipment, such
as bushings, for electrical equipment
when separate from that equipment.
Bushings contain insulating material
separated from the primary equipment’s
insulating fluid. Bushings may be
removed from equipment during
servicing or transportation. Utilities
have told EPA that it is necessary to
store bushings for reuse, especially for
large transmission electrical equipment.
There is no use authorization in 40 CFR
part 761, subpart B, for bushings, which
are no longer attached to or associated
with a specific article of authorized
equipment (Ref. 10). EPA seeks
information on the feasibility of
reclassifying bushings or other ancillary
equipment, which can be used as spare
parts. EPA seeks information on the
economic value of continuing to
maintain such PCB-containing parts and
ancillary equipment in inventories of
utility companies and industrial
facilities. EPA’s questions about the use
of PCB-containing electrical equipment
parts are located in Unit XIV.Y.

J. Reassessment of the Possible
Authorization of the Use of Some Non-
Liquid PCB-Containing Products

The use of PCBs at concentrations of
50 ppm or greater in caulk products,
regardless of whether the PCBs were
created by an inadvertent chemical
reaction during the manufacturing
process or were added to the caulk
afterward, is not currently authorized
under TSCA section 6. EPA requests
comments on whether the use of PCBs
in caulk should be authorized, and what
data or other information is available on
which to evaluate the risks and benefits
of the use of PCB-containing caulk.
EPA’s questions about authorization of
some non-liquid PCB-containing
products are located in Unit XIV.Z.

VIII. Storage for Reuse of PCB Articles
(Regulated at 40 CFR 761.35)

EPA established limits on storage of
PCB articles for reuse at 40 CFR 761.35.
These limits were established to curtail
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storage practices which were not in
keeping with the statutory objectives of:

1. A general ban on use with limited
exceptions.

2. Quick disposal of PCB-containing
equipment which was no longer used or
usable.

3. Protection of human health and the
environment from risks presented by
PCBs.

When the PCB regulations were first
promulgated in the late 1970’s, EPA
recognized that it might be necessary to
have PCB-containing spare equipment
to press into use when other new or
reasonably new equipment needed to be
replaced. However, nearly 30 years
later, the demand for PCB-containing
equipment replacements should be
much lower. EPA has information
indicating that the older unused PCB
equipment, now 30 years old or older,
does emit PCBs even when sealed and
still can leak even when it is not
energized. EPA also seeks information
about whether stored non-askarel
equipment could be reclassified while it
is in storage for reuse. EPA also is
concerned that equipment, which is
stored for reuse outside of a secure
storage facility, is more susceptible to
potential releases of PCBs to the
environment from accidents, both
weather-related and the result of the
owner’s activities, and to vandalism or
theft.

EPA seeks information on the location
of equipment being stored for reuse,
especially in relationship to the
equipment it is to replace. EPA seeks
information on the economic value of
continuing to maintain PCB-containing
equipment which is not in use, in
inventories of utility companies and
industrial facilities. EPA’s questions
about storage for reuse of PCB articles
are located in Unit XIV.T.

IX. Distribution in Commerce of
Electrical Equipment (Regulated at 40
CFR 761.20)

PCBs have been measured in the
ambient air coming from PCB-
containing equipment in storage for
disposal in an approved PCB storage
facility. Information about the
measurement of PCBs in the ambient
environment around stored electrical
equipment indicates that aging
equipment appears to no longer be
airtight, even if seemingly “intact and
non-leaking” upon cursory visual
inspection (Ref. 11). If this stored
equipment is not airtight, there must
also be releases during use and
transportation (distribution in
commerce) of this equipment, despite
its deenergized state. EPA is also
concerned about and seeks information

on the frequency of PCB surface
contamination on this equipment and
the practice of routine inspection for the
presence of residual PCB surface
contamination on equipment, by using a
standard wipe test. For this reason, EPA
questions whether the historical
determination that distribution in
commerce of PCBs in electrical
equipment still can be considered
totally enclosed in accordance with
TSCA section 6(e)(2)(C). Elimination of
distribution in commerce of this PCB-
containing equipment for reuse could
also prevent the fraudulent practice of a
guise of resale for reuse. One fraudulent
practice is a claim of the export of
regulated PCB-containing equipment for
reuse to avoid proper domestic
reclassification or disposal, when the
equipment is intended only for foreign
scrap metal recovery. EPA’s questions
about distribution in commerce are
located in Unit XIV.U.

X. Reconsideration of the Use of the 50
ppm Level for Excluded PCB Products,
in Particular for PCBs in Caulk

The level of 50 ppm has been used in
PCB use regulations since 1979. Based
on regulatory history, this number is
based almost entirely on economic
considerations. There are no traditional
exposure and risk assessment
calculations (Refs. 3 and 8). EPA seeks
comments on the application of the
value of 50 ppm as the upper value in
the definition of Excluded PCB products
in 40 CFR 761.3. One such excluded
product is PCBs in caulk where PCBs
are present at concentrations < 50 ppm.
EPA is seeking comment and any
supporting data or other information on
whether the number 50 ppm should be
changed given the recent realization that
the use of PCBs in caulk may be
widespread and may be an undue
burden for schools if the exclusion
continues at 50 ppm. EPA’s questions
about excluded PCB products are
located in Unit XIV.X.

XI. Definitional Changes Under
Consideration (Located at 40 CFR
761.3)

EPA is considering proposing changes
to the following definitions found at
§761.3, and solicits comments on these
changes.

A. PCB Articles

The definition of PCB articles in
§761.3 includes transformers and
capacitors, but it has no mention of size
or the volume of liquid contained in the
article. EPA is considering changing this
definition to regulate equipment
containing > 0.05 liters (approximately
1.7 fluid ounces) of dielectric fluid.

Definitions for Capacitor, PCB
Capacitor, PCB Transformer, and PCB-
contaminated Electrical Equipment
would be adjusted accordingly. This
revision would correspond to minimum
volumes for liquid-filled equipment
found in the Stockholm Convention.

EPA seeks information on the type
and volume of PCB products that would
be affected by such changes in the
definition, as well as the cost, economic,
and other impacts of these changes.

B. Excluded Manufacturing Process

The current definition states, “The
concentration of inadvertently generated
PCBs in products leaving any
manufacturing site or imported into the
United States must have an annual
average of less than 25 ppm, with a 50
ppm maximum.” EPA is considering
whether to eliminate the annual average
and whether the maximum
concentration should be set at < 1 ppm.
EPA’s questions about excluded
manufacturing processes are located in
Unit XIV.V.

C. Recycled PCBs

The current definition states, “The
concentration of PCBs in paper products
leaving any manufacturing site
processing paper products or paper
products imported into the United
States must have an annual average of
less than 25 ppm, with a 50 ppm
maximum.” EPA is considering whether
to revise the annual average and
whether the maximum should be
lowered. Additionally, the definition
requires the release of PCBs to ambient
air at any point be at concentrations <
10 ppm. EPA is considering whether the
maximum allowable PCB concentration
released to air should be lowered to be
consistent with what the Agency has
said about PCB exposures from PCBs in
caulk (Ref. 49). EPA’s questions about
recycled PCBs are located in Unit
XIV.W.

D. Quantifiable Level/Level of Detection

In the years since this definition was
first promulgated, analytical
measurement technology has improved
so that the current quantitation level/
level of detection is lower. Currently,
the quantitation level in mineral oil can
be as low as, or lower than, 1 ppm and
the level of detection can be as low as,
or lower than, 0.5 ppm. The
quantitation level and level of detection
in other media such as air and water can
be three orders of magnitude or more
lower than the values for mineral oil.
EPA is evaluating whether to change
this definition to reflect to most current
science, and solicits any information
regarding such a change.
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XII. Marking of All PCB Articles

EPA is considering requiring marking
of all PCB articles, which includes
electrical equipment containing > 50
ppm PCBs, and all storage areas. Some
> 50 ppm PCBs items are already
required to be marked in 40 CFR 761.40:

¢ Above-ground sources of PCB
liquids in natural gas pipeline systems.

¢ PCB containers.

¢ Electric motors using PCB coolants.

¢ Hydraulic systems using PCB
hydraulic fluid.

e PCB heat transfer systems.

e PCB article containers.

e Areas used to store PCBs and PCB
items for disposal.

e Transportation vehicles
transporting more than 45 kg or 99.5 lbs
of items containing > 50 ppm liquids,
containers of > 50 ppm liquids, or one
(or more) PCB transformers.

EPA discussed concerns about PCB
releases from liquid-filled equipment,
regardless of concentration, during
natural disasters in Unit VIL.A.5. The
consequences of natural disasters and
other events such as automobile
collisions with equipment and
vandalism (e.g., shots from firearms),
may be more significant when damaging
older and over-loaded electrical
equipment. In addition to those persons
who might be accidentally exposed, it is
important that public emergency
responders as well as owners/
maintainers be advised of the PCB
content of PCBs in use or those
catastrophically released from use as
quickly as possible. In addition,
residents and the public in proximity to
regulated equipment have the right to
know of the presence of PCBs. Many
owners already know the locations of
and have already marked PCB-
contaminated equipment. EPA believes
that marking of PCB-contaminated
equipment also aids in planning
management of equipment during
transportation and storage for disposal.
A possible requirement under
consideration is for owners to locate and
label PCB-contaminated equipment.
This would require an owner to take
additional labeling action beyond what
is required in the current regulations for
the use of PCB-contaminated equipment
and the assumptions in 40 CFR 761.2.
Once equipment was marked for use, it
would not need to be re-marked at the
time of disposal. In Unit XIV.A.-E., M.,
P., Q., and S. EPA has asked for specific
numbers of PCB-contaminated
equipment and the size of populations
of equipment which is assumed by
regulation to contain PCBs > 50 ppm.

XIII. Public Participation

In addition to the requests for
information and comments contained in
this document, EPA intends to involve
stakeholders through a series of public
meetings taking place in locations
across the country. The purpose of these
meetings is to receive stakeholder
comments on the issue of EPA’s
reassessment of PCB use authorizations,
including the questions described in
Unit XIV.

A. Meeting Dates and Locations

The meetings will be held as follows:

1. New York, NY, May 4, 2010, from
1 p.m. to 5 p.m. at EPA Region 2 offices,
Room 2735, Conference Room A (27th
Floor), 290 Broadway.

2. Chicago, IL, May 18, 2010, from 1
p-m. to 5 p.m., at the EPA Region 5
offices, Lake Michigan Room (12th
Floor), 77 West Jackson Blvd.

3. Atlanta, GA, May 25, 2010, from 1
p.m. to 5 p.m., at EPA Region 4 offices,
Rooms 9D and 9E, Sam Nunn Atlanta
Federal Center, 61 Forsyth St., SW.

4. Washington, DC, May 27, 2010,
from 1 p.m. to 5 p.m., at EPA
Headquarters, EPA East, Room 1153,
1201 Constitution Ave., NW.

B. Meeting Procedures

For additional information on the
scheduled meetings, please see the PCB
website (http://www.epa.gov/epawaste/
hazard/tsd/pcbs/index.htm) or contact
Christine Zachek at (202) 566-2219 or
zachek.christine@epa.gov.

The meetings will be open to the
public. To ensure that all interested
parties will have an opportunity to
comment in the allotted time, oral
presentations or statements will be
limited to 10 minutes. EPA therefore
recommends that stakeholders who
present oral comments also submit
written comments following the
instructions provided under ADDRESSES.
Interested parties are encouraged to
contact the technical person at least 10
days prior to the meeting to schedule
presentations. Since seating for outside
observers will be limited, those wishing
to attend the meetings as observers are
also encouraged to contact the technical
person at the earliest possible date, but
no later than 10 days before the
meetings, to ensure adequate seating
arrangements.

To request accommodation of a
disability, please contact Christine
Zachek at (202) 566-2219 or
zachek.christine@epa.gov, preferably at
least 10 days prior to the meeting, to
give EPA as much time as possible to
process your request.

XIV. Request for Comment and
Additional Information

EPA invites public comment and any
additional information in response to
the questions identified in Unit XIV.A
through Unit XIV.AA. Unit L.B. contains
a description of points commenters
should consider when preparing
comments for submission to EPA,
including how to submit any comments
that contain CBI. No one is obliged to
respond to these questions, and anyone
may submit any information and/or
comments in response to this request,
whether or not it responds to every
question in this unit.

A. Populations of Transformers
(Containing Greater Than 2 Fluid
Ounces of Dielectric Fluid)

1. What percentage of your entire
transformer inventory in use or storage
for reuse was manufactured each year
between 1950 and 1980, all years up to
1949, and all years from 1981 to date?
If this information is not available,
please provide alternative information,
such as: What percentage of the entire
transformer inventory is 30 years old, 40
years old, and 50 years old?

2. Of the inventory information
provided in the previous question, how
does the percentage differ for the
following applications: Transmission,
substation, pole top, and pad mount?

3. What percentage of your
transformer population consists of PCB
transformers? How many units are in
this population? How does the
percentage and population compare for
major interstate utilities, municipal
utilities, cooperative utilities, industrial
owners, and other groups?

4. What percentage of your
transformer population consists of PCB-
contaminated transformers? How many
units are in this population? How does
the percentage and population compare
for major interstate utilities, municipal
cooperatives, industrial owners, and
other groups?

5. For electrical utilities and other
owners, have you tested all potentially
(based on year of manufacture and other
information) contaminated equipment?
Do you know where all regulated PCB
equipment is currently located? Have
you removed all askarel containing PCB
transformers? Have you removed all
mineral oil containing PCB
transformers? Have you removed all
mineral oil containing PCB-
contaminated transformers?

6. What percentage of the transformer
population consists of transformers
which contain measurable PCBs
between 1 and 50 ppm and were
manufactured before July 31, 19797 How
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many units are in this population? How
does the percentage and population
compare for major interstate utilities,
municipal cooperatives, industrial
owners, and other groups?

7. What would be the difference in
cost (and why) for removing within 10
years the PCBs from the transformers
through reclassification and disposing
of the transformers, versus disposing of
the transformers without reclassification
at the end of their useful life?

8. How much equipment is being used
indoors? How much equipment is being
used outdoors?

9. Geographically and topographically
exactly where, in the form of global
positioning system coordinates or maps,
is the PCB-containing equipment
located? What is the age of the PCB-
containing equipment at each of these
locations?

10. What active or passive safety
systems and equipment are installed
and operating for PCB-containing
equipment, including dikes, berms,
safety valves, expansion chambers,
remote monitoring systems and capture
basins?

B. Populations of Electromagnets,
Switches, and Voltage Regulators
(Containing Greater Than 2 Fluid
Ounces of Dielectric Fluid)

1. What percentage of your entire
electromagnets, switches, and voltage
regulators inventory in use or stored for
reuse was manufactured each year
between 1950 and 1980, all years up to
1949, and all years from 1981 to 20077
If this information is not available,
please provide alternative information,
such as: What percent of the entire
transformer inventory is 30 years old, 40
years old, and 50 years old?

2. What percentage of the
electromagnets, switches, and voltage
regulators population contains dielectric
fluid with PCB concentrations > 50 ppm
PCB? How many units are in each
population? How does the percentage
and population compare for major
interstate utilities, municipal
cooperatives, industrial owners, and
other groups?

3. The original use authorization for
electromagnets was for a very restricted
number of known applications in coal
mine processing operations. How many
electromagnets in these coal mining
operations still use PCBs?

4. For electrical utilities and other
owners, have you tested all potentially
(based on year of manufacture and other
information) contaminated
electromagnets, switches, and voltage
regulators? Do you know where all
regulated PCB-containing
electromagnets, switches, and voltage

regulators are currently located? Have
you removed all askarel containing PCB
electromagnets, switches, and voltage
regulators? Have you removed all
mineral oil containing PCB
electromagnets, switches, and voltage
regulators? Have you removed all
mineral oil containing PCB-
contaminated electromagnets, switches,
and voltage regulators?

5. What would be the difference in
cost (and why) for removing the PCB-
containing electromagnets, switches,
and voltage regulators and disposing of
them within 10 years, versus disposing
of the electromagnets, switches, and
voltage regulators at the end of their
useful life?

6. How much equipment is being used
indoors? How much equipment is being
used outdoors? Geographically and
topographically exactly where, in the
form of global positioning system
coordinates or maps, is the PCB-
containing equipment located?

7. What is the age of the PCB-
containing equipment at each of these
locations?

8. What active or passive safety
systems and equipment is installed and
operating, including dikes, berms, safety
valves, expansion chambers, and
capture basins?

C. Populations of Electrical Capacitors
(Containing Greater Than 2 Fluid
Ounces of Dielectric Fluid)

1. What percentage of your entire
capacitor inventory in use or stored for
reuse was manufactured each year
between 1950 and 1980, all years up to
1949, and all years from 1981 to 20077
If this information is not available,
please provide alternative information,
such as: What percentage of the entire
transformer inventory is 30 years old, 40
years old, or 50 years old?

2. How does the percentage differ of
these 30, 40, and 50 year-old and older
capacitors for the following
applications: Transmission, substation,
pole top, and pad mount?

3. What percentage of the total
capacitor population is made up of PCB
large capacitors? How many units are in
this population? How does the percent
and population compare for major
interstate utilities, municipal
cooperatives, industrial owners, and
other groups?

4. What percentage of your capacitor
population is PCB-contaminated? How
many units are in this population? How
does the percentage and population
compare for major interstate utilities,
municipals cooperatives, industrial
owners, and other groups?

5. For electrical utilities and other
owners, have you tested all potentially

(based on year of manufacture and other
information) contaminated equipment?
Do you know where all regulated PCB
equipment is currently located? Have
you removed all askarel containing PCB
capacitors? Have you removed all
mineral oil containing PCB capacitors?
Have you removed all mineral oil
containing PCB-contaminated
capacitors?

6. What would be the difference in
cost (and why) for removing the
regulated PCB capacitors and disposing
them within 10 years as opposed to at
the end of the useful life of the
capacitors?

7. How many PCB capacitors which
are still in active use (not stored for
reuse) contain > 2 ounces of dielectric
fluid and < 3 lbs. of dielectric fluid?

8. What is the best way to determine
whether a capacitor contains > 2 ounces
of dielectric fluid other than reading a
nameplate or actually draining and
weighing the dielectric fluid?

9. What are the most likely minimum
dimensions of a capacitor, which
contains 2 or more ounces of PCB
dielectric fluid?

10. What percentage of the total
population of PCB capacitors that are
currently in use contain > 0.05 liters (or
approximately 1.7 fluid ounces) of
dielectric fluid and 1.36 kg. (< 3 1bs.) of
dielectric fluid?

11. What would be the difference in
cost (and why) for removing within 10
years the PCBs from the PCB capacitors
and disposing of them versus disposing
of the PCB capacitors at the end of their
useful life?

12. How much equipment is being
used indoors? How much equipment is
being used outdoors? Geographically
and topographically exactly where, in
the form of global positioning system
coordinates or maps, is the PCB-
containing equipment located?

13. What is the age of the PCB-
containing equipment at each of these
locations?

14. What active or passive safety
systems and equipment is installed and
operating, including dikes, berms, safety
valves, expansion chambers, and
capture basins?

D. Populations of Circuit Breakers,
Reclosers, and Liquid-filled Cable
(Containing Greater Than 2 Fluid
Ounces of Dielectric Fluid)

1. What percentage of circuit breakers,
reclosers, and liquid-filled cables
inventory in use or stored for reuse was
manufactured each year between 1950
and 1980, all years up to 1949, and all
years from 1981 to 20077 If this
information is not available, please
provide alternative information, such as:
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What percent of the entire transformer
inventory is 30 years old, 40 years old,
and 50 years old?

2. What percentage in each
population of your circuit breakers,
reclosers, and liquid-filled cable
population contains dielectric fluid
with PCB concentrations > 50 ppm is
PCB? How many units are in each
population?

3. For electrical utilities and other
owners, have you tested all potentially
contaminated breakers, reclosers, and
liquid-filled cables? Do you know where
all regulated PCB breakers, reclosers,
and liquid-filled cables are currently
located? Have you removed all circuit
breakers, reclosers, and liquid-filled
cables containing mineral oil with > 50
ppm PCBs-contaminated circuit
breakers, reclosers, and liquid-filled
cables?

4. What would be the difference in
cost (and why) for removing within 10
years the PCB breakers, reclosers, and
liquid-filled cables and disposing of
them versus disposing of the PCB
breakers, reclosers, and liquid-filled
cables at the end of their useful life?

5. How much equipment is being used
indoors? How much equipment is being
used outdoors? Geographically and
topographically exactly where, in the
form of global positioning system
coordinates or maps, is the PCB-
containing equipment located?

6. What is the age of the PCB-
containing equipment at each of these
locations?

7. What active or passive safety
systems and equipment is installed and
operating, including dikes, berms, safety
valves, expansion chambers, and
capture basins?

E. Populations of Rectifiers (Containing
Greater Than 2 Fluid Ounces of
Dielectric Fluid)

1. What percentage of your rectifiers
inventory in use or stored for reuse was
manufactured each year between 1950
and 1980, all years up to 1949, and all
years from 1981 to 20077 If this
information is not available, please
provide alternative information, such as:
What percentage of the entire rectifier
inventory is 30 years old, 40 years old,
and 50 years old?

2. What percentage of your rectifier
population contains dielectric fluid
with PCB concentrations > 50 ppm
PCBs? How many units are in this
population?

3. What percentage of your rectifier
population is PCB-contaminated? How
many units are in this population?

4. For electrical utilities and other
owners, have you tested all potentially
contaminated rectifiers? Do you know

where all regulated PCB rectifiers are
currently located? Have you removed all
askarel PCB rectifiers? Have you
removed all rectifiers containing
mineral oil with =500 ppm PCBs? Have
you removed all rectifiers containing
mineral oil with > 50 ppm and < 500
ppm PCBs?

5. What percent of electrical utilities
and other owners has removed all
mineral oil PCB rectifiers?

6. What percent of electrical utilities
and other owners has removed all
mineral oil PCB-contaminated rectifiers?

7. What would be the estimated cost
(and why) for removing these PCB
rectifiers and disposing of them within
10 years as opposed to at the end of the
useful life of the rectifiers?

8. How much equipment is being used
indoors? How much equipment is being
used outdoors? Geographically and
topographically exactly where, in the
form of global positioning system
coordinates or maps, is the PCB-
containing equipment located?

9. What is the age of the PCB-
containing equipment at each of these
locations?

10. What active or passive safety
systems and equipment is installed and
operating, including dikes, berms, safety
valves, expansion chambers, and
capture basins?

F. Servicing

1. How long does servicing extend the
useful service life of each type of
equipment?

2. How does servicing alter the
likelihood of equipment failures?

3. How does servicing change the
ultimate likelihood of the release of
PCBs?

G. Failure of Vintage PCB-Containing
Electrical Equipment

1. How do failure rates differ for
equipment which has been rebuilt or
serviced in particular ways, relative to
equipment that remains substantially as
it was originally installed?

2. EPA seeks information to project
the rate, location, and amount of PCB
releases, and the causes of the releases.
For example, what are the risks of
failure involving electrical surges,
insulation failure, or electrical fires as
compared to the rupture of the tanks
containing the PCBs?

3. What percentage of the entire
transformer inventory, which was in use
or storage for reuse and which was
manufactured before July 31, 1979,
failed in the following time periods:

a. All years between January 1, 1940
and December 31, 1949;

b. Each year between 1950 and 1980;
and

c. All years between January 1, 1981
and December 31, 20087

4. If this information is not available,
please provide information for alternate
time intervals.

5. What forms of preventive
maintenance or remote monitoring are
used to warn owners or operators of a
potential or impending equipment
failure?

6. With respect to a company’s PCB-
containing equipment, on what
equipment are these or other preventive
maintenance or remote monitoring
techniques employed?

7. For drainable and refillable mineral
oil containing PCB articles, how do the
purchase price and operational costs for
this approach compare to
reclassification for transformers or
reclassifiable equipment?

8. How do failure rates differ for
equipment which has been rebuilt or
serviced in particular ways, compared
to equipment that remains substantially
as it was originally installed?

9. What have been and are the
insurance costs for the replacement of
failed PCB-containing equipment and
cleanup of PCB spills from this
equipment over the past 30 years?

10. How would these insurance costs
for the replacement of failed PCB-
containing equipment and cleanup of
PCB spills from this equipment be
expected to change in the next 20 years?

H. Damage to Equipment During Severe
Weather Events

1. What kind of steps can be taken to
prevent release of dielectric fluid from
damage during adverse severe weather
events such as hurricanes, tornados,
floods, and earthquakes?

2. What is the cost per unit of these
steps compared to the cost of: Removal
and disposal of askarel containing units;
or reclassification or removal and
disposal of the mineral oil containing
units?

3. What is the cost to cleanup an
average catastrophic weather release of
dielectric fluid and the disposal of the
waste and the equipment plus any
damages to private or public property?

4. How does this cleanup and related
costs compare to the cost of: Removal
and disposal of askarel containing units;
or reclassification or removal and
disposal of the mineral oil containing
units?

5. What have been and are the
insurance costs as the result of damage
from severe weather events for the
replacement of failed PCB-containing
equipment and cleanup of PCB spills
from this equipment over the past 30
years?
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6. How would these insurance costs
as the result of damage from severe
weather events for the replacement of
failed PCB-containing equipment and
cleanup of PCB spills from this
equipment be expected to change in the
next 20 years?

7. How has the weather-related
liability insurance cost changed for
owners of PCB-containing equipment
over the last 30 years? Over the last 20
years? Over the last 5 years?

8. EPA seeks information on the rate
of occurrence of severe weather events
involving PCB-containing equipment in
each calendar year starting from 1998
until 2008:

a. What types of equipment were
involved?

b. Where was the equipment located
(indoors or outdoors)?

c. Did spills occur as a result of the
severe weather events?

d. What was the amount released in
gallons of liquid, and if PCBs were
presents what was the concentration in
ppm?

e. How much liquid was contained
and recovered?

f. What human health or
environmental exposure and effects
were observed or recorded?

g. How were the exposures and effects
estimated or measured?

I. Alternatives to PCB Liquids

1. What are the PCB substitutes
currently available commercially?

2. What are the human health and
environmental effects of exposure to
PCB substitutes when they are released
to the environment?

3. What are the human health and
property damage risks due to the
flammability properties of the PCB
substitutes?

4. What is the likelihood that
equipment containing the PCB
substitutes have releases of the
substitute materials, compared with the
likelihood that equipment containing
PCBs have releases of PCBs?

5. What other information about PCB
substitutes is available that would
inform EPA’s consideration of the trade-
offs that would be required by a PCB
phaseout?

J. Removal and Replacement Costs

1. How many PCB liquid disposal
companies have been operating at the
end of each year for the last 10 years?

2. How many PCB equipment
(drained or undrained) disposal
companies have been operating at the
end of each year for the last 10 years?

3. What has the average disposal cost
been for a gallon of PCB oil containing
250 ppm and < 500 ppm at the end of
each year for the last 10 years?

4. What has been the average disposal
cost for a gallon PCB oil containing from
2500 ppm to < 10,000 ppm at the end
of each year for the last 10 years?

5. What has been the average disposal
cost for a gallon or of askarel oil
containing > 100,000 ppm PCBs at the
end of each year for the last 10 years?

6. What has been the average cost per
ton for disposing of drained, oil-filled
equipment, which contained > 50 ppm
and < 500 ppm PCB at the end of each
year for the last 10 years?

7. What has been the average cost per
ton for disposing of drained, oil-filled
equipment which contained > 500 ppm
PCB at the end of each year for the last
10 years?

8. What has been the average cost per
ton for disposing of drained askarel-
filled equipment > 100,000 ppm PCB at
the end of each year for the last 10
years?

9. What has been the average cost per
pound, per ton, or per kilovolt amp
(KVA) been for recycling the metal from
drained oil-filled transformers which
contained > 50 ppm and < 500 ppm PCB
at the end of each year for the last 10
years?

10. What sorts of incentives might
enable organizations with limited
budgets to remove regulated PCBs and
PCB equipment for their systems and
facilities?

K. PCB Waste Disposal Capacity

1. What has been the permitted PCB
disposal capacity for liquid PCBs for
companies which have been operating
at the end of each year for the last 10
years?

2. At what average percent of
permitted PCB disposal capacity have
the PCB liquid disposal companies
operated per year for the last 10 years?

3. What has been the permitted PCB
disposal capacity for drained PCB
equipment for companies which have
been operating at the end of each year
for the last 10 years?

4. At what average percent of
permitted PCB disposal capacity have
the drained PCB equipment disposal
companies operated per year for the last
10 years?

5. For a transformer containing 100
gallons of 250 ppm oil, how does the
cost compare for:

a. Reclassifying to a non PCB
transformer (draining, refilling with
new/clean oil, and disposing of the PCB
oil and reusing the transformer)?
Reclassifying to a transformer
containing < 1 ppm PCBs?

b. Disposing of the oil and landfilling
the drained transformer?

c. Disposing of the oil and recovering
the metal for recycling?

L. Current Management Practices for
Equipment (Other Than Equipment
Included in Unit XIV.A.-F.)

1. If you are a PCB equipment owner,
which of the following have you
completed:

a. Identified all PCB-containing
equipment?

b. Routinely tested equipment for its
PCB content?

c. Tested all equipment known or
assumed to contain PCBs?

d. Reclassified known PCB equipment
or equipment, which is newly tested
and found to be positive for PCBs?

e. Disposed of, without recycling
metals, known PCB equipment, or
equipment which is newly tested and
found to be positive for PCBs?

f. Disposed of, to include recycling
metals, known PCB equipment, or
equipment which is newly tested and
found to be positive for PCBs?

g. Distributed in commerce to
someone else for use known PCB
equipment, or equipment which is
newly tested and found to be positive
for PCBs?

h. Recorded the locations of all
equipment or a particular type of
equipment, such as transformers or
capacitors, containing > 500 ppm PCBs?

1. Recorded the locations of all of a
particular type of equipment, such as
transformers containing > 50 ppm
PCBs?

j- Recorded the locations of all of a
particular type of equipment, such as
transformers containing > 1 ppm PCBs?

k. Tested all mineral oil containing
equipment, or a particular type of
equipment (such as transformers),
which was manufactured before 19797

1. Labeled all PCB-containing
equipment, even though PGB equipment
containing < 500 ppm is not required to
be marked?

m. Removed from service and
disposed of all PCB-containing
equipment or a particular type of
equipment (such as PCB-contaminated
transformers or PCB large capacitors)?

2. What are the costs associated with
such activities in question No. 1 in Unit
XIV.L.?

3. What are the costs of the practice
of preventive maintenance and the re-
building of equipment to meet changing
service requirements and/or industry or
company codes?

4. How well does preventive
maintenance or rebuilding effect
extension of the expected service life of
equipment?

M. Equipment Containing Non-liquid
PCBs

1. What is the total number of units
(liquid filled plus non-liquid filled) in
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each equipment category, such as
transformers?

2. What total number of non-liquid
units in each equipment category, such

as transformers, is in each of these PCB
concentration ranges: 2 1 ppm and < 50
ppm, 250 ppm and < 500 ppm, =500

ppm and < 100,000 ppm, and > 100,000
ppm?

For example, fill in the following
table:

Total number of liquid
filled plus non-liquid

Number of non-liquid
filled units with > 1

Number of non-liquid
filled units with > 50

Number of non-liquid

filled units with > 500 | '\umber of non-liquid

Category filled units in parts per million (ppm) | ppm and < 500 ppm ppm and S ﬂf)igeéiognitsmwig(l:Bs
population and < 50 ppm PCBs PCBs < 100,000 ppm PCBs | = ’ pPp
Transformers 1,000 0 2 0 0
Capacitors 200 0 0 0 10

Etc.

3. What is the difference in the
locations used for liquid filled units,
versus non-liquid filled units located?

4. How much does it cost to test
(sample collection, extraction, chemical
analysis, and recordkeeping) non-liquid
filled equipment to determine the PCB
concentration?

5. Other than chemical analysis, what
methods (such as application type,
nameplate, model number,
manufacturer name, etc.) can be used to
identify PCB containing non-liquid
filled equipment?

N. Damage Due to Vandalism or Theft

1. What types of equipment were
involved?

2. Where was the equipment located
(indoors or outdoors)? Did spills occur
as a result of the vandalism?

3. What was the amount released in
gallons of liquid, and if PCBs were
present what was the concentration in
ppm?

4. How much liquid was contained
and recovered?

5. What human health or
environmental exposure and effects
were observed or recorded?

6. How were the exposures and effects
which were reported in response to
question No. 5 in Unit XIV.N. estimated
or measured?

7. What have been and are the
insurance costs as the result of
vandalism or theft for the replacement
of failed PCB-containing equipment and
cleanup of PCB spills from this
equipment over the past 30 years?

8. How would these insurance costs
as the result of vandalism or theft for the
replacement of failed PCB-containing
equipment and cleanup of PCB spills
from this equipment change in the next
20 years?

O. Reclassification of Askarel
Transformers

1. If you have attempted to reclassify
an askarel-filled unit and have been
unsuccessful, how long did you spend
draining and refilling and how many

times did you drain and refill when
PCBs still “leached back” to a
concentration = 500 ppm for each unit?

2. What was the cost of each
unsuccessful reclassification?

3. How many askarel transformers or
other askarel PCB articles (such as
voltage regulators) have you reclassified
successfully to PCB-contaminated status
or non-PCB status?

4. For each piece of successfully
reclassified askarel-filled equipment,
how many times was it necessary to
drain and refill the equipment?

5. For each piece of successfully
reclassified askarel-filled equipment, if
the equipment was also flushed, what
flushing procedure did you use?

6. For each piece of successfully
reclassified askarel-filled equipment,
how long did it take to reclassify the
equipment from the first drain and
refilling to a permanent PCB
measurement at the new regulatory
status of PCB-contaminated or non-PCB?
How often was reclassification later
proven to be unsuccessful, because
PCBs leached back above the target
reclassification level?

7. What was the cost of each
successful reclassification?

P. Railroad Transformers

1. In what railroad systems are PCB
transformers and PCB-contaminated
transformers still in use as railroad
transformers?

2. What percentage of railroad
transformers are PCB transformers?

3. How many railroad transformers
are PCB transformers?

4. What percentage of railroad
transformers are PCB-contaminated
transformers?

5. How many railroad transformers
are PCB-contaminated transformers?

6. What is the expected life of a
transformer now in service as a railroad
transformer before it requires routine
servicing of the dielectric fluid?

7. What would be the difference in
cost (and why) for removing within 10
years the PCBs from the railroad

transformers through reclassification
and disposing of them versus disposing
of the railroad transformers without
reclassification at the end of their useful
life?

Q. Mining Equipment

1. At what locations and for what
applications are PCBs currently used in
mining equipment?

2. What percent of these pieces of
equipment, which are found in these
applications, contain PCBs?

3. How many pieces of equipment in
these applications contain PCBs?

4. What would be the difference in
cost (and why) for removing within 10
years the PCBs from the mining
equipment and disposing of them versus
disposing of the mining equipment at
the end of their useful life?

R. Use of Contaminated Porous Surfaces

1. What has the average per ton,
drum, or cubic yard disposal cost been
to dispose of contaminated non-liquid
material (such as soil or concrete) from
a spill of PCB oil containing > 50 ppm
each year for the last 10 years? Please
differentiate costs based on PCB
concentration (e.g., < 50 ppm PCB
waste, 2 50 ppm, etc.) and based on type
of disposer (e.g., landfill, incinerator,
etc.).

2. How often is there a planned major
outage to equipment mounted on
concrete pads or floors? How long is
such a planned outage?

S. Use in Natural Gas Transmission and
Distribution Systems

1. How many gallons of 2 50 ppm
condensate have been removed and
disposed of annually from natural gas
pipelines owned by each individual gas
transmission company and distribution
company starting in 19987

2. Do transmission companies
regularly test the condensate for PCBs?
If so, what is done with the PCBs when
found?

3. What locations in the system have
the most condensate removed?
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4. What time of year is most
condensate removed?

5. How do natural gas transmission
and distribution companies test for
PCBs in dry systems?

T. Storage for Reuse of PCB Articles

1. How many pieces of in-use
equipment are the stored equipment
items being kept to replace?

2. Where is the equipment which is to
be replaced by the stored equipment
located with respect to other potential
indoor secure storage areas?

3. What is the historical lifetime and
turnover (removal from storage for
disposal) rate per year of the in-use
equipment?

4. When do owners plan to replace
this in-use equipment with non-PCB
equipment or reclassify this in-use
equipment?

5. When do owners plan to replace
the stored equipment with non-PCB
equipment or reclassify this stored
equipment?

6. What is the annualized cost of
storing and managing this equipment?

7. What would be the cost of
replacement of this equipment?

8. What would be the cost of
reclassifying this equipment, where
authorized?

9. What is the likelihood and
consequences of service interruptions
and loss of revenue if these replacement
devices were not available at the site of
the equipment to be replaced?

10. What is the history (number of
occurrences, dates, amounts and cost to
clean up) of spills or other releases of
PCBs from this equipment, which is
being stored for reuse?

U. Distribution in Commerce

1. What is the annual sale price or
dollar value and what is the number of
units which were distributed in
commerce each year over the last 5
years of used but working askarel-filled
equipment?

2. What is the annual sale price or
dollar value and what is the number of
units which were distributed in
commerce each year over the last 5
years of used but working mineral oil
filled PCB (= 500 ppm) equipment?

3. What is the annual sale price or
dollar value and what is the number of
units which were distributed in
commerce each year of used but
working mineral oil filled PCB-
contaminated (> 50 ppm and < 500
ppm) equipment?

4. How many units of regulated PCB-
electrical equipment were sold each
year over the last 5 years for domestic
scrap metal recovery?

5. How many units of regulated PCB-
electrical equipment were sold each

year over the last 5 years for foreign
scrap metal recovery?

6. How many units of regulated PCB-
electrical equipment were exported for
use each year over the last 5 years for
use?

7. What has been the average
purchase price of a new or rebuilt (PCB-
free) 100 KVA mineral oil filled
transformer and a new (PCB-free) 100
KVAR capacitor every year over the last
10 years?

8. How different is the average
purchase price of new or rebuilt (PCB-
free) larger or smaller transformers and
capacitors?

9. What is the average number of days
between an order and delivery for a new
or rebuilt replacement PCB-free 100
KVA transformer and a new
replacement PCB-free 100 KVAR
capacitor every year over the last 10
years?

10. How long does it take for a
delivery for a replacement for a new or
rebuilt PCB-free large (> 250 KVA)
transformer, a smaller (< 250 KVA)
transformer, and larger (> 1.36 kg [3 lbs.]
of dielectric fluid) capacitors?

V. Excluded Manufacturing Processes

1. How many excluded manufacturing
processes are currently operating or, if
not currently operating, expect to be
operating in the next 5 years?

2. What is the estimated total annual
weight in tons of PCBs produced each
year over the last 5 years and in the next
5 years in each of the following
categories: Products, solid waste, waste
water, and air emissions?

3. What are the type and volume of
PCB products that would be affected by
such changes in the definition, as well
as the cost, economic, and other impacts
of these changes?

W. Recycled PCBs

1. In any of the last 5 years have you
anyone found PCBs at concentrations >
1 ppm in recycled paper? How often?
What was the source of the feedstock
paper?

2. What steps can be taken or have
been taken to reduce the PCB
concentration in recycled paper?

3. What is the cost of implementing
these steps to reduce the PCB
concentration in recycled paper if they
have not already been implemented?

4. What are the type and volume of
PCB products that would be affected by
a potential change in the definition of
recycled paper (required to contain less
than 1 ppm PCBs), as well as the cost,
economic, and other impacts of these
changes?

X. Reconsideration of the Use of the 50
ppm Level for Excluded PCB Products
(e.g., Caulk)

1. What should the maximum PCB
concentration, if any, be for the
“excluded PCB products” as defined in
40 CFR 761.37

2. What should the minimum PCB
concentration be for the “excluded PCB
products” as defined in 40 CFR 761.37

3. Should there be a new separate use
authorization for certain currently
excluded PCBs found in certain
products such as paint, gaskets, or
caulk?

4. What types of non-liquid products
(adhesives, caulk, coatings, grease,
paint, rubber/plastic electrical
insulation, gaskets, sealants, waxes,
etc.), which were manufactured before
1979 and are currently in use, contain
PCBs at concentrations between 1 ppm
and 50 ppm?

5. What types of liquid products
(pump oil, solvent, or other fluid), other
than those authorized for use in 40 CFR
761.30, contain PCBs at concentrations
between 1 ppm and 50 ppm?

6. For each class of non-liquid and
liquid product, what percent of the
overall product market share is taken by
the PCB-containing product?

a. What is the estimated total weight
or volume of each type of product in
current use?

b. What kinds of use has each product
been applied to, on, or in?

c. What is the geographic distribution
of each product use?

d. What is the average expected
lifetime of the product?

e. When would the product normally
be replaced as part of preventive
maintenance?

Y. Use of PCB-Containing Electrical
Equipment Parts

1. What PCB-containing spare parts,
such as bushings and other ancillary
equipment, are currently needed for
what equipment?

2. What is the feasibility of
reclassifying PCB-containing spare
parts?

3. What is the annualized cost of
storing and managing PCB-containing
spare parts?

4. What would be the cost of
replacement of PCB-containing spare
parts?

5. What are the likelihood and
consequences of service interruptions
and loss of revenue if the PCB-
containing spare parts were not
available?

6. Where are these spare parts located
geographically in relation to the
equipment they will be used on?
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7. In what industrial or commercial
settings can the equipment, which the
spare parts will be used on, be found?

Z. Reassessment of the Possible
Authorization of the Use of Some Non-
Liquid PCB-Containing Products

1. What comments can you provide
that will inform EPA as to whether to
authorize or not authorize the use of
caulk, paint, or other non-liquid PCB
product at concentrations exceeding the
level of 50 ppm currently provided in
the PCB regulations for excluded PCB
products?

2. What data or other information is
available on which to evaluate the risks
and benefits of the use of PCB-
containing caulk, paint, or other non-
liquid PGB product?

3. What PCB concentrations should be
authorized for the use of PCB-containing
caulk, paint, or other non-liquid PCB
products?

AA. PCBs on Maritime Vessels

1. In what vessel systems is PCB-
containing equipment still in use on
vessels?

2. What percentage of vessel
equipment uses liquid PCBs?

3. What percentage of vessel
equipment uses non-liquid PCBs?

4. What is the expected life of
equipment containing PCBs on vessels
now in service before it requires routine
servicing?

5. What is the difference in the
locations used for liquid filled
equipment, versus non-liquid filled
equipment located?

6. How much does it cost to identify
and test (sample collection, extraction,
chemical analysis, and recordkeeping)
liquid filled equipment and/or non-
liquid filled equipment on vessels to
determine the PCB concentration?

7. Other than chemical analysis, what
methods (such as application type,
nameplate, model number,
manufacturer name, etc.) can be used to
identify PCB-containing equipment?

8. Do non-liquid PCBs enclosed in
cabling pose any greater risk to the
health of the public than liquid PCBs
enclosed in cabling?

9. Should the “totally enclosed”
exemption accorded to liquid PCBs
enclosed in cabling be extended to solid
PCBs?
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biphenyls (PCBs), Reporting and

recordkeeping requirements.
Dated: March 31, 2010.

Lisa P. Jackson,

Administrator.

[FR Doc. 2010-7751 Filed 4-6-10; 8:45 am]

BILLING CODE 6560-50-S

DEPARTMENT OF THE INTERIOR
Fish and Wildlife Service

50 CFR Part 17

[Docket No. FWS-R8-ES-2008-0067]
[MO 92210-0-0008-B2]

Endangered and Threatened Wildlife
and Plants; 12-Month Finding on a
Petition to Reclassify the Delta Smelt
From Threatened to Endangered
Throughout Its Range

AGENCY: Fish and Wildlife Service,
Interior.

ACTION: Notice of 12—month petition
finding.

SUMMARY: We, the U.S. Fish and
Wildlife Service (Service), announce a
12—month finding on a petition to
reclassify the delta smelt (Hypomesus
transpacificus) under the Endangered
Species Act of 1973, as amended. After
review of all available scientific and
commercial information, we find that
reclassifying the delta smelt from a
threatened to an endangered species is
warranted, but precluded by other
higher priority listing actions. We will
develop a proposed rule to reclassify
this species as our priorities allow.
DATES: The finding announced in this
document was made on April 7, 2010.
ADDRESSES: This finding is available on
the Internet at http://
www.regulations.gov at Docket Number
FWS-R8-ES-2008—-0067. Supporting
documentation we used in preparing
this finding is available for public
inspection, by appointment, during
normal business hours at the U.S. Fish
and Wildlife Service, Sacramento Fish
and Wildlife Office, 2800 Cottage Way,
W-2605, Sacramento, CA 95825. Please
submit any new information, materials,
comments, or questions concerning this
finding to the above address.

FOR FURTHER INFORMATION CONTACT:
Mary Grim, San Francisco Bay-Delta
Fish and Wildlife Office, 650 Capitol
Mall, 5t Floor, Sacramento, CA 95814;
by telephone at 916-930-5634; or by
facsimile at 916-414-6462. If you use a
telecommunications device for the deaf
(TDD), call the Federal Information
Relay Service (FIRS) at 800-877-8339.

SUPPLEMENTARY INFORMATION:

Background

Section 4(b)(3)(A) of the Endangered
Species Act of 1973, as amended (Act)
(16 U.S.C. 1531 et seq.) requires that, for
any petition to add a species to, remove
a species from, or reclassify a species on
one of the Lists of Endangered and
Threatened Wildlife and Plants, we first
make a determination whether the
petition presents substantial scientific
or commercial information indicating
that the petitioned action may be
warranted. To the maximum extent
practicable, we make this determination
within 90 days of receipt of the petition,
and publish the finding promptly in the
Federal Register.

If we find the petition presents
substantial information, section
4(b)(3)(A) of the Act requires us to
commence a status review of the
species, and section 4(b)(3)(B) of the Act
requires us to make a second finding,
this one within 12 months of the date
of receipt of the petition, on whether the
petitioned action is: (a) Not warranted,
(b) warranted, or (c) warranted, but the
immediate proposal of a regulation
implementing the petitioned action is
precluded by other pending proposals to
determine whether any species is
threatened or endangered, and
expeditious progress is being made to
add or remove qualified species from
the Lists of Endangered and Threatened
Wildlife and Plants. We must publish
these 12—-month findings in the Federal
Register.

Species for which listing is warranted
but precluded are considered to be
“candidates” for listing. Section
4(b)(3)(C) of the Act requires that a
petition for which the requested action
is found to be warranted but precluded
be treated as though resubmitted on the
date of such finding, i.e., requiring a
subsequent finding to be made within
12 months. Each subsequent 12—-month
finding is also to be published in the
Federal Register. We typically publish
these findings in our Candidate Notice
of Review (CNOR). Our most recent
CNOR was published on November 9,
2009 (74 FR 57804).

Previous Federal Action

We were originally petitioned to list
the delta smelt as endangered on June
26, 1990. We proposed the species as
threatened and proposed the
designation of critical habitat on
October 3, 1991 (56 FR 50075). We
listed the species as threatened on
March 5, 1993 (58 FR 12854), and we
designated critical habitat on December
19, 1994 (59 FR 65256). The delta smelt
was one of eight fish species addressed

in the November 26, 1996, Recovery
Plan for the Sacramento-San Joaquin
Delta Native Fishes (Service 1996, pp. 1-
195). We completed a 5—year status
review of the delta smelt on March 31,
2004 (Service 2004, pp. 1-50).

On March 9, 2006, we received a
petition to reclassify the listing status of
the delta smelt, a threatened species, to
endangered on an emergency basis. We
sent a letter to the petitioners dated June
20, 2006, stating that we would not be
able to address their petition at that time
because further action on the petition
was precluded by court orders and
settlement agreements for other listing
actions that required us to use nearly all
of our listing funds for fiscal year 2006.
We also stated in our June 20, 2006,
letter that we had evaluated the
immediacy of possible threats to the
delta smelt, and had determined that an
emergency reclassification was not
warranted at that time.

On July 10, 2008, we published a 90—
day finding that the petition presented
substantial scientific information to
indicate that reclassifying the delta
smelt may be warranted (73 FR 39639).
We announced the initiation of a status
review at that time, and requested
comments and information from the
public on or before September 8, 2008.
We reopened the comment period on
December 9, 2008, and that comment
period closed February 9, 2009 (73 FR
74674).

Species Information
Description and Taxonomy

Delta smelt are slender-bodied fish,
generally about 60 to 70 millimeters
(mm) (2 to 3 inches (in)) long, although
they may reach lengths of up to 120 mm
(4.7 in) (Moyle 2002, p. 227). Delta
smelt are in the Osmeridae family
(smelts) (Stanley et al. 1995, p. 390).
Live fish are nearly translucent and
have a steely blue sheen to their sides
(Moyle 2002, p. 227). Delta smelt feed
primarily on small planktonic (free-
floating) crustaceans, and occasionally
on insect larvae (Moyle 2002, p. 228).
Delta smelt usually aggregate into loose
schools, but their discontinuous stroke-
and-glide swimming behavior likely
makes schooling difficult (Moyle 2002,
p. 228).

The delta smelt is one of six species
currently recognized in the Hypomesus
genus (Bennett 2005, p. 8). Within the
genus, delta smelt is most closely
related to surf smelt (H. pretiosis), a
species common along the western coast
of North America. In contrast, delta
smelt is a comparatively distant relation
to the wakasagi (H. nipponensis), which
was introduced into Central Valley
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PGE Exhibit 802 — 2018-2016 Incremental FTE Explanations

Increme

Driver Department nt Description
Request

Provide analytical support for T&D increases in capital work. Support Utility
Asset Management with program evaluation and data modeling. This position is
needed to provide support for evaluation of capital projects for transmission
hardening, capital improvement programs, and engineering evaluation support.

Analyst 1.00 Joint Inspection is a new program endorsed by the OPUC. The electric pole owner
inspects all attachments on their poles as well as any communications poles in the
map grid and provides physical corrections for National Electric Safety Code
(NESC) violations where practicable. This results in one trip to the pole instead of 2-
8 trips.

Facilitate critically essential functions necessary to meet expectations of PGE’s
builder developer customers and Municipalities within our service territory. This
position would be responsible for reviewing, analyzing, and consolidating PGE’s
luminaire and pole options offered to municipal and area light customers. This
position is needed to address immediate customer satisfaction pain points

RC 364 Utility Asset  Lighting Materials 1.00 (municipality, developer, and contractor) related to PGE’s luminaire offerings,

Management Project ' stocking levels, and installation commitments.

Joint Inspection is a new program endorsed by the OPUC. The electric pole owner
inspects all attachments on their poles as well as any communications poles in the
map grid and provides physical corrections for National Electric Safety Code
(NESC) violations where practicable. This results in one trip to the pole instead of 2-
8 trips.

This position will be responsible for managing PGE’s wireless collocation
business and supporting our Joint Inspection and Correction program, which kicked
off as a pilot program in 2016.

On average, PGE receives about 60 wireless collocation (upgrades, repairs, new
site) requests per year. Wireless make-ready (due to equipment, shutdown,
coordination with customers, and contract requirements) can take anywhere from 6-
18 months to complete. With the new systems and processes, a wireless designer can
complete about 25-30 collocations per year, depending on the complexity of
requests.

Joint Inspection is a new program endorsed by the OPUC. The electric pole owner
inspects all attachments on their poles as well as any communications poles in the
map grid and provides physical corrections for National Electric Safety Code

RC 364 Utility Asset

Compliance Management

Compliance

RC 364 Utility Asset

Compliance Management

Project Manager 1.00




UE 319/ PGE / 802
Nicholson — Bekkedahl / 2

(NESC) violations where practicable. This results in one trip to the pole instead of 2-
8 trips.

The position is required to support NERC compliance with operations and
planning standards for all of substation operations. The specialist will be the backup
owner for all substation operations standards, including PRC-005, PRC-004, FAC-

1.00 501 and others.

The position will close gaps identified during our self-report and mitigation plan
for PRC-005. They will also allow PGE to be proactive with NERC standards
development to protect PGE’s interest with regards to future regulations.

Specialist,
Operations and
Planning
Coordinator

RC 594 Substation
Compliance Operation
Technology

The NERC compliance standards governing transmission continue to expand,
requiring additional engineering resources to successfully fulfill PGE's compliance
obligations.  This includes new requirements for advanced studies such as
geomagnetic disturbances and earthquake resiliency, as well as greater coordination

1.00 of construction plans and transmission outage scheduling. Some transmission
planning activities are being contracted out; however, the regional coordination
aspect for more advanced transmission planning studies requires in-depth knowledge
of PGE's system and operating practices. Because the new compliance standards are
permanent in nature, a more permanent resource is needed.

RC 595 T&D Engineer, T&D

Compliance Planning Planning

This position is needed to support the Low Clearance program. This program is a
new regulatory requirement to address low services within PGE's service territory.
In January 2015, the OPUC notified all Oregon electric utilities that overhead
services with less than 10 feet of clearance to ground are in violation of the National
Specialist, Electric Safety Code (NESC) and would need to be corrected. In their notification,
RC 595 T&D Customer 1.00 the OPUC explained that as a result of a recent IEEE interpretation of a clearance
Planning Equipment ' code in the 1961 edition of the NESC, electric utilities had mistakenly applied
Violation “grandfathering” to these services. Using data from recent inspections, it is
estimated that 32,000 services within PGE’s territory must be corrected as a result of
this ruling. The overwhelming majority of these violations are the result of
customer-owned facilities (weather heads and house brackets) that were installed too
low to meet this clearance requirement.

Compliance
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Specialist, Field

This position is needed to support the Low Clearance program. This program is a
new regulatory requirement to address low services within PGE's service territory.
In January 2015, the OPUC notified all Oregon electric utilities that overhead
services with less than 10 feet of clearance to ground are in violation of the National
Electric Safety Code (NESC) and would need to be corrected. In their notification,

Comoliance RC 595 T&D Quality Assurance 1.00 the OPUC explained that as a result of a recent IEEE interpretation of a clearance
P Planning y ' code in the 1961 edition of the NESC, electric utilities had mistakenly applied
/ Quality Control . - . . . . L
grandfathering” to these services. Using data from recent inspections, it is
estimated that 32,000 services within PGE’s territory must be corrected as a result of
this ruling. The overwhelming majority of these violations are the result of
customer-owned facilities (weather heads and house brackets) that were installed too
low to meet this clearance requirement.
Manacer This position will manage the following groups: Metrics, Field Technical Services,
Continuous RC 018 T&D Jager, T&D Project Services, and the Business Systems Administration. These groups
: . Continuous 0.73 . ; o
Improvement Special Project | make up the Continuous Improvement Projects team. This increases the currently
mprovement o .
budgeted position to a full-time role.
Continuous RC 368 T&D - Administrative support for the T&D Project Services department as they support
. ) Administrator 1.00 . .
Improvement Project Services Continuous Improvement projects.
This lead role is specific to the Metrics group within the Continuous Improvement
Continuous RC 368 T&D Lead 1.00 team. This role supports and provides metrics to all T&D departments from the
Improvement Project Services ' various systems used across T&D. This role will also head efforts to merge with
PACE reporting over the next one to three years.
Continuous R(_Z 368 T8_LD Project Manager 1.00 This position is moving from a sunset position to a FTE position.
Improvement Project Services
Continuous RC 376 Business This is for the Business Systems Administration group as they support the new
Imbrovement Systems Analyst, Business 1.00 Continuous Improvement program
P Administration
. . Specialist, Field This position is to support the increased amount of laptop operations and
ﬁﬁg&;’nﬁt Telc?r%i[t:salllsztljeldort Technician 1.00  Automated Vehicle Locator in the field and vehicles and additional crews we are
P PP Support now supporting.
Specialist Provide systems and business process integration management for PGE
>P ' Transmission and Reliability Services (T&RS) participation in bilateral and
. RC 593 Business Systems . - . .
Continuous - ; organized markets to enable efficient work processes. Align T&RS back office
Transmission and Integration, 1.00 ; . . ,
Improvement L . processes to support the on-going development and implementation of PGE’s Open
Reliability Service Settlements, and s . . | .
Billing Acces_s Transm|55|on Tariff, market rules, federal and regional regulations in
coordination with T&RS staff.
Customer- RC 305 Southern Journeyman 3.00 Linemen added to cover uptick in new connects and customer work.
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Driven Capital Line Crews Lineman
Work
(_Sustomer_- RC 305 Southern Working Foreman Linemen added to cover uptick in new connects and customer work.
Driven Capital . . 1.00
Line Crews Lineman
Work
(_Sustomer_- RC 312 Eastern Line Journeyman Linemen added to cover uptick in new connects and customer work.
Driven Capital . 3.00
Crews Lineman
Work
Position supervises the Portland Service Center (PSC) line crews in the field,
previews jobs before they are assignment to a crew, and meets with customers as
Customer- RC 312 Eastern Line  Supervisor. Line needed. The work load at PSC for Line Field Supervisors (FS) requires more
Driven Capital Crews P Fiel d, 1.00 capacity than the two FS currently assigned to PSC can effectively handle. The
Work average field checks per day per FS are more than any other Line Crew Center due to
the complexity of working in the City Portland, and the amount of commercial
customer work.
C_:ustomer_- RC 312 Eastern Line  Working Foreman Linemen added to cover uptick in new connects and customer work.
Driven Capital . 1.00
Crews Lineman
Work
Customer- Traign?iigion Specialist, Service im;l'rga:eLjspip;]O(r:; tir::I \?Ilgrnknmg, scoping, estimating, and preliminary design of the
Driven Capital . and Design Project ~ 2.00 P '
Engineer and
Work O - Manager
Specialized Design
Customer- . Prepares and dispatches all T&D work for PGE Special Testers and Reliability
Driven Capital Rgo?xgr%uj;ﬁTer Crltllzcz)a}llons_stj)onse 1.00  Technicians. Create work orders that are high priority due to safety concerns or
Work y P customer service through the life cycle of the job.
These new positions are driven by the As-Built Operational Processes project. The
As-Built Operational Processes project was set up to address the technology gaps and
lack of process, role clarity, and capacity to process and post work in order to
Customer- RC 319 Geospatial mitigate further backlog accumulation. Project goals include building capacity on
Driven Capital . pat Specialist, GIS 4.00  the Geospatial Information Services (GIS) and Service and Design teams to ensure
Information Services L . ) S .
Work efficient and timely processing of work and utilizing best practices among peer

utilities and evaluating the current state. The project steering committee has
identified a strategy for the operational processes and resources needed to support the
work load long-term.
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Customer-

This new position is driven by the rapid expansion of responsibilities and
resources in the Geospatial Information Services (GIS) department.  New
responsibilities are being transferred to GIS from the Service and Design and IT
functions of the business that will allow these departments to better focus on their

Driven Capital Irlicgr?nla?[igr?(;sepr?/?gels Supervisor, GIS 1.00 core responsibilities.

Work Given the increased responsibilities and resources in GIS, the existing
management structure cannot adequately support supervision and development of
employees within GIS and SAM as well as the programs and customers supported by
these departments.

Reliability Technician performs proactive inspections of overhead and

Customer- RC 322 T&D Reliabilit underground T&D facilities for commercial customers with Quality and Reliability

Driven Capital o NIty 1.00 Program requirements. Currently PGE only has two Reliability Technicians that are
Reliability Crews Technician ; . ; . .

Work challenged to complete growing annual inspection schedule, and increasing requests
from Quality and Reliability Program customers for inspections.

Customer- RC 323 Eastern Specialist, Service To support the planning, scoping, estimating, and preliminary design of the
Driven Capital . . and Design Project 1.00 increases in capital work. Also supports the delivery of PCB Replacement Program.
Service and Design
Work Manager
Customer- RC 324 Western Specialist, Service To support the planning, scoping, estimating, and preliminary design of the
Driven Capital ~ Service and Design  and Design Project 2.00 increases in capital work. Also supports the delivery of PCB Replacement Program.
Work North Manager
This is a supervisor for the Salem Specialize and Design Group. The second
C;ustomer_- RC 325 Southside Supervisor, supervisor will be- able to sp_llt the exmtmg group into two erartments. This will
Driven Capital ; . S 1.00 allow each supervisor more time to effectively coach and train employees, be more
Service and Design Distribution ; . . - . .

Work involved in project and design decisions, and to have more time for customer
outreach.

Four additional designers are requested to work on the business owned as-built

(;ustomer_- RC. 326 Centra}l Specialist, backlog. This backlog is separate from the Continuous Improvement project-owned
Driven Capital  Service and Design . 4.00 ; . . . o ;

Designer backlog, and has resulted from insufficient capacity with the existing designers to

Work West .
work on as-built.

Customer- RC 326 Central Specialist, Service To support the planning, scoping, estimating, and preliminary design of the
Driven Capital ~ Service and Design ~ and Design Project ~ 1.00  Increases in capital work.
Work West Manager
Dr(i::esrt\o&eri-tal RC 329 Westside Journeyman 6.00 Linemen added to cover uptick in new connects and customer work.
P Line Crews Lineman '

Work
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DrCi:\;Jesrt]o&eri-tal RC 329 Westside Working Foreman > 00 Linemen added to cover uptick in new connects and customer work.
P Line Crews Lineman '
Work
Plan and schedule all T&D work for PGE and contract line crews. Works closely
. with Line Dispatchers, Operations/Field Supervisors, and Prerequisite coordination.
Customer- RC 336 Line - L . o
- . . Planner / We are converting the existing contractor position to a permanent position. It has
Driven Capital Planning and Schedul 1.00 b - inal difficul lified | Thi
Work Scheduling cheduler become increasingly more difficult to get qualified contract employees. is
increases instability in providing a well-planned, high density, schedule for PGE and
Contract Line Crews.

This position will review and validate line employee time. This will be a resource
for line employees and Payroll. The position will also perform administrative tasks
specific to the needs of line supervisors such as scheduling Oregon Department of
Transportation (ODOT) physicals. Currently, there are no personnel in the regions to

Customer- support timesheet entry or monitor time sheet accounting entry. Adding additional

Driven Capital RC 339 Distribution Assistant 2.00 administrative assistance will reduce management costs associated with Corporate

Work Job Processing Planning, Claims Specialist and Line Supervisors who currently respond to time
sheet and accounting issues, and will increase employee accountability for time and
accounting entry. Adding FTEs will help ensure the estimated 2017 Line Operations
combined O&M and Capital union payroll including Standard time, Over Time and
premium pay, and will be processed timely and accurately.

Assist current spray department employees in the mixing, transporting and
application of pesticides used in PGE’s vegetation management program in
substations, generating plants, and company owned properties for compliance with
the National Electric Safety Code (NESC).

There are currently three spray crew employees applying herbicide to over 200

RC 346 Landscape Chemical Spray 1.00 PGE owned sites. PGE continues to expand the number of facilities in order to fulfill
Services Truck Driver ' customer demand. In just the last several years, PGE has added five substations,
with construction of upcoming Marquam and Rock Creek Substations. However, we
are at a point that we can no longer keep up with the weed growth at all sites. We
cannot cover all of the locations with three people and stay ahead of the weed growth
each year. Having the full two 2-person crew complement will allow us to

successfully complete the substation treatments in the spring.

Customer-
Driven Capital
Work
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Customer-
Driven Capital
Work

RC 349 Line
Prerequisite
Coordination

Specialist,
Prerequisite
Coordinator

4.00

Supports Planning, Scheduling, and Line Dispatch departments through
specialized knowledge of permitting requirements, and managing timing of pre-
requisite activities to ensure optimal site readiness for crew arrival. Planning,
Scheduling, and Line Dispatch has aimed to prepare a two week schedule, but has
frequently been achieving 1-3 days out due to complexities of job preparation.
Having a prerequisite coordinator to support the Planner/Scheduler results in denser
schedules with longer lead times, fewer turndowns by the crew for site not being
ready, more accurate adherence to external jurisdiction permitting requirements, and
allows the Planner/Scheduler to focus on managing resource needs and work
prioritization and balancing.

Customer-
Driven Capital
Work

RC 349 Line
Prerequisite
Coordination

Supervisor,
Prerequisite
Coordinator

1.00

The Supervisor for the new Line Prerequisite Coordination department is currently
filled by a cross-trainer, and is needed as an FTE. Planning, Scheduling, and Line
Dispatch have been attempting to provide a full days' schedule for crews since
Maximo Mobile and Scheduling implementation. One of the critical enablers to the
success of that process was creation of the prerequisite coordinator position, in 2016,
and has proven to improve schedule density for crews.

Customer-
Driven Capital
Work

RC 353 Line
Dispatch

Specialist, Line
Dispatch

1.00

This position is needed to support the New Customer Connection Notification
process that notifies customers of scheduled service installation. This is a necessary
part of the process to greatly improve customer service. PGE has been trying to
cover this work with the use of ongoing cross trainees, but has had difficulty getting
qualified applicants. This job also needs a long-term position.

Customer-
Driven Capital
Work

RC 364 Utility Asset

Management

Specialist, Field
Inspector

1.00

Field inspectors are responsible for reviewing and analyzing permit requests to
attach to PGE and external customer’s poles. Field inspectors gather data from poles
in the field, to determine through structural analysis, whether the structures are
adequate to support proposed attachments. Using accepted design practices and
analysis, inspectors ensure that support structures are maintained in compliance with
applicable company standards and the National Electric Safety Code (NESC). Field
inspectors routinely meet with other utility representatives and PGE General
Foremen in the field to help determine the best design for correcting existing code
violations and/or make ready for new licensee attachments. Field inspectors are
responsible for ensuring that construction was performed in accordance with the
design job and that licensees have attached in compliance with PGE requirements.
Field inspectors may also be asked to manage projects of a utility or non-utility
nature.

Joint Inspection is a new program endorsed by the OPUC. The electric pole owner
inspects all attachments on their poles as well as any communications poles in the
map grid and provides physical corrections for NESC violations where practicable.
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This results in one trip to the pole instead of 2-8 trips resulting in savings for all
parties.

Serves as a technical expert on the business operations team and provides
operational support of utility Asset Management (UAM) technology, processes, and

efficiency.  Specific support for the Maximo Joint Use Portal (SharePoint)
(_Sustomer_- RC 364 Utility Asset  Specialist, Joint application, system enhancemen_ts_ and_ mte_rnal process improvements provided by
Driven Capital Manacement Use 1.00 our current employee cross-training in this position have proved very valuable.
Work g Therefore, we are making this a FTE position. This position has increased the
efficiency of our internal processes through valuable process design work and IT
support for PGE employees and allowed UAM to meet our joint use customers’

expectations.

There are two Service and Design Coordinators (SDC) needed. One SDC is a new
position that will be responsible for streamlining street light materials, processes, and
special projects that are outside of the normal Project Manager (PM) duties in
outdoor lighting. Through customer surveys, and internal metrics it was brought to

Customer- - Specialist, Service light, the rapidly changing lighting industry and technology, requires PGE to take an
: . RC 364 Utility Asset . . ? . : . ; : L
Driven Capital Manacement and Design 2.00 active approach to reducing our fixture offerings in some lines and increasing in
Work g Coordinator others. The other SDC, determined after assessing increased customer demand
because of the rising economy, is needed to meet contractor/developer demands.
This position is a PM position, responsible for supplying residential development and
municipality lighting designs/work orders for new street lighting, required for
occupancy.
Customer- RC 366 Central Specialist, Field A fifth Field Construction Coordinator (FCC) is requested. Currently the four
Driven Capital ~ Service and Design Construction 1.00 existing FCCs struggle to keep up with requested inspections and Field Supervisors
Work East Coordinator (FS) provide backup and overflow coverage.
Customer- RC 366 Central Specialist, Service To support the planning, scoping, estimating, and preliminary design of the
Driven Capital ~ Service and Design ~ and Design Project ~ 2.00  Increases in capital work. Also supports the delivery of PCB Replacement Program.
Work East Manager
Customer- RC 366 Central S . This position is to supervise at the Beaverton Line Center and support the increase
) . . i upervisor, . . )
Driven Capital ~ Service and Design AP 1.00 in customer-driven capital work.
Distribution
Work East
Customer- Provide analytical support for T&D increases in capital work.  Support
: . RC 384 Specialized Analyst, T&D Transmission Engineering and Specialized Design with program evaluation and data
Driven Capital . ) . 1.00 deli ddition. it will d F uati f capital : f
Work Design Engineering modeling. In addition, it will provide support for evaluation of capital projects for

transmission hardening, capital improvement programs, and engineering evaluation
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support.

The engineer position will have program level responsibility for PGE's physical
transmission assets. This position is needed to continually monitor and evaluate the
physical transmission line assets and work to develop capital projects aimed at
improving aging or failing infrastructure. This position will act as the engineering

Customer- Engineer, program manager with responsibilities for the transmission line inspection program,
Driven Canital RC 384 Specialized Transmission 1.00 Transmission Maintenance and Inspection Plan (TMIP) regulatory reporting for
P Design Capital Projects ' FAC-501, Transmission R&D collaboration, and development of transmission
Work : ) . . . : . A
and Planning projects aimed at correcting issues with aging transmission assets. Other
responsibilities will include FERC/NERC compliance, outage/maintenance
coordination, transmission asset management support, access road/ROW
management, outage planning/prep, restoration planning, and infrastructure
hardening.
Customer- This position will support new capital projects developed within the Transmission
: . RC 384 Specialized Specialist, Engineering and Specialized Design group. Position will specifically be focused on
Driven Capital . . 1.00 o . ; ; . .
Work Design Designer transmission cgpl_tal replac_ement projects, infrastructure hardening, and risk
mitigation of existing transmission assets.
Customer- RC 591 SVP Conversion of remainder of position to full-time and support the increase in
Driven Capital ~ Customer Service / Project Manager 0.73 customer work.
Work T&D
. RC 023 System . Provide centralized quality assurance control for the substation operations
Increases in Engineer, Systems - . .
. Control Center 2.00 electronic drawings management systems and asset documentation.
Capital Work Support and Control Center
Increases in RC 203 Substation  Engineer, Electric A new resource in substation operations addressgd thrqugh excessive overtime,
Capital Work Operations (Maintenance) 1.00 maintenance reductlons, and lack of improvements (including safety) to support the
increases in capital work.
Increases in RC 204 Substation Design Engineer _Thls position is rgquw_ed to _address the increases in capital V\_/ork. New positions
. . - ; 1.00  will be used in conjunction with a contractor strategy to effectively execute capital
Capital Work Engineering (Electric) work
These positions are required to address existing resource shortages and address the
Increases in RC 204 Substation Endineer. Electric 3.00 increases in capital work. Existing resource shortages in substation operations have
Capital Work Engineering g ’ ' been addressed through excessive overtime, maintenance reductions, and lack of
improvements (including safety).
Increasesin  RC204 Substaion  ProjectEngineer 3 oot B 0 MR ST e (ncliing saety 1o support the
Capital Work Engineering (Electric) ' ’ P g y PP

increases in capital work.
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This position is required to address the increases in capital work. New positions

Inc_r €ases In RC 204. Sub§tat|on Spec_lallst, 1.00  will be used in conjunction with a contractor strategy to effectively execute capital
Capital Work Engineering Designer work
Increases in RC 204 Substation Substation Addlponal Su_bstatlon En_gmeermg resource to support increases in caplt_al work.
. . : . 1.00 Substation Engineers engineer Substations and provide technical review and
Capital Work Engineering Engineer . . . . .
oversight of contract substation engineering services.
This position is to provide supervision of Engineering and Drafting personnel who
Increases in RC 204 Substation _ perform engineering des_lgn and review of capital Substatlo_n projects. An agdltlonal
. . X Supervisor 1.00 manager will be required to provide adequate supervision, work review and
Capital Work Engineering : . .
employee development as a result of onboarding FTEs to support the increases in
capital work.
Increases in RC 204 Substation Technician, A new resource in substation operations addresse_d thrqugh excessive overtime,
. . : 1.00 maintenance reductions, and lack of improvements (including safety) to support the
Capital Work Engineering Drafter . . .
increases in capital work.
This position is required to address an existing resource shortage and address the
Increases in RC 209 Substation Relay Station 500 increases in capital work. Existing resource shortages in Substation Operations have
Capital Work Technical Services ~ Meter Technician ' been addressed through excessive overtime, maintenance reductions, and lack of
improvements (including safety).
. . . This position is to support the increases of capital work. Existing resource
Incr eases In RC 21.3 Substation Assistant, 1.00 shortages in Substation Operations have been addressed through excessive overtime,
Capital Work  Operations Support ~ Document Control . . . X .
maintenance reductions, and lack of improvements (including safety).
. . - A new resource in substation operations addressed through excessive overtime,
Increases in RC 213 Substation Specialist, . . : : .
Capital Work  Operations Support Scheduler 1.00 malntenaqce reQuctlons, and lack of improvements (including safety) to support the
increases in capital work.
Increases in RC 214 Substation N _ _Thls position is r_equw_ed to _address the increases in capital V\_/ork. New positions
. g . Civil Construction 1.00  will be used in conjunction with a contractor strategy to effectively execute capital
Capital Work Civil Construction work
These positions are needed to oversee and coordinate the contract substation
Increases in RC 216 Substation  Contractor General construction crews to support the increase in capital wqu. There are gaps in bpth the
Capital Work Maintenance Foreman 2.00 comr.nunlcatlon'and execution of contracted su_bstatlon construction. While the
existing substation GF maintain and improve this process, they will not have the
bandwidth to continue this activity with the hiring of additional contractors.
A new resource in Substation Operations addressed through excessive overtime,
Increases in RC 216 Substation . maintenance reductions, and lack of improvements (including safety) to support the
. . Wireman 6.00 . . - L . . . . .
Capital Work Maintenance increases in capital work. New positions will be used in conjunction with a contractor
strategy to effectively execute capital work.
Increases in RC 217 Substation Substation 1.00 This position is required to address the increases in capital work in regards to
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Capital Work Operators Operator substation operations. New positions will be used in conjunction with a contractor
strategy to effectively execute capital work.
. RC 218 Substation N This position is to support the increases of capital work. EXxisting resource shortages
Increases in L Communication . ; . ; ; ;
Capital Work Communication Technician 6.00 in Sub_statlon Operatlon_s have been add_ressed_ through excessive overtime, maintenance
Support reductions, and lack of improvements (including safety).
Increases in RC 232 SCADA SCADA There is a Supervisory _Control gnq Data_ Acquisit-ic-)n (SCADA)' Tech_ni_ciaq sh(_)rtage
Capital Work Technical Services Technician 2.00 and demand is only growing. Thlg is a critical posmon_ for PGE's participation in the
Western EIM, smart grid technologies, and T&D Strategic Asset Management (SAM).
Administrative Assistance required for managing T&D contracts from creating
requisitions to approval for payment, tracking PUC Service Level Agreement
Inspections, Quality Control Programs and Staff processes. The forecasted capital
work will raise Contract Services work substantially. Some work including the feeder
Increases in RC 276-C0ntract . replacement work for key customers, the Marquam Substation project, PCB transformer
. Services & Assistant 1.00 . X ! .
Capital Work | . testing and replacement, and proactive cable replacement require more outsourcing and
nspection . i
therefore, more contract management. Business Systems put in place over the past
three years require more accurate and timely data to operate. Our current staffing levels
cannot meet those needs for the current work. Strategic planning has established a
consistent need for more services that require the additional administrative support.
This position will support line operation's construction management and quality
control assurance for T&D overhead and underground line construction and
maintenance projects. Coordinate and manage contractor resources required to meet
needs of Engineering, Service and Design Project Managers (SDPM) and T&D Line
Operations. The continued growth in contractor utilization over the past four years has
required hiring outside resources to meet quality control needs. Projected growth of
Increases in RC 276-Contract Specialis:t, capital wprk over next five year requires resources beyond currgnt staffing. This has
Capital Work Serwce_s& Construction 1.00 resul'_[ed in hiring temporary contractors to perform_ construction management, and
Inspection Management Quality Assurance/Quality Control Inspection services. The increased work has
generated requests for a higher level of strategy of quality assurance and construction
management. This staff is currently the only internal resource with the workforce
capable of meeting those needs. In addition, this department faces an exit of three
people to retirement. Succession planning is needed to develop skills currently deemed
necessary by Project Mangers, Engineering and SDPMs replacements while still
preforming the work at increased level of responsibility.
Inc_reases in RC 311 _Distr_ibution Engineer, Electric 1.00 This position is to engineer substations to support the increases in capital work.
Capital Work Engineering
Increases in RC 311 Distribution Supervisor, 200 These Supervisor positions (2) are to support the increase in capital work and to
Capital Work Engineering Distribution ' address the span of control within Distribution Engineering.
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RC 314 This position is to support the increases in capital work.
Increases in Transmission .
Capital Work Engineering and Engineer 2.00
Specialized Design
RC 314 This position is required to address the increases in capital work in regards to PCB
Increases in Transmission Specialist, 1.00 Transformer Replacement project.
Capital Work Engineering and Designer '
Specialized Design
RC 314 This po_sition is need_ed to manage the 31 Potelco contractors and the upcoming
Increases in Transmission Supervisor four Sgrwce anq Design _PrOJept Managers_(SDP_M) and one Le_qd SDPM ]‘or
Capital Work Engineering and Engineeriné 1.00  execution of the increases in capital work. This position and the positions reporting
Speciali . to this position will be needed long term to serve both current and future company
pecialized Design busi
usiness needs.
Increases in RC 324 Western Specialist This position is required to address the increases in capital work. New positions
. Service and Design : : 1.00  will be used in conjunction with a contractor strategy to effectively execute capital
Capital Work N Designer
orth work.
Specialist, Service To support the planning, scoping, estimating, and preliminary design of the
Increases in RC 369 Engineering s . increases in capital work. One of these FTEs will support the Underground Cable
. : ; and Design Project 7.00 . .
Capital Work Design Services Manager program by replacing underground cable and underperforming feeder reconductor.
Another will support the delivery of PCB Replacement Program.
A new supervisor position is requested for the Beaverton Service and Design
group. The plan is to split the existing group into two departments, which will result
Increases in RC 369 Engineering Supervisor, 1.00 in about nine employees per supervisor. Currently the supervisor has 17 reports,
Capital Work Design Services Distribution ' which is too large for effective coaching, training, continuous improvement work,
and customer outreach. The requested position will be the replacement after the
sunset position disappears, allowing us to keep the two supervisor’s long term.
Increases in RC 585 T&D Supporting capital construction projects for the increase in capital work.
. Project Management  Analyst, Business 2.00
Capital Work 0 .
perations
Increases in RC 585 T&D . Planning Engineer for Substation Operations to support increases in capital work.
Capital Work Project Man_agement Project Manager 1.00
Operations
RC 585 T&D . No administrative support exists for World Trng Center-centered departmgnts
Increases in Project Management Project Ma_nager, 1.00 und_er T&D Asset Management. Dep_artments requiring support are T&D Pla_nnl_ng,
Capital Work Operations T&D Projects ' Project Management, SAM, Geospatial Information Systems, and the organization

manager.
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. RC 585 T&D - Scoping Engineer for Strategic Asset Management (SAM) to support increases in
Increases in . Specialist, ital K
Capital Work Project Maqagement Programs 3.00 capital work.
Operations
Increases in RC 585 T&D Specialist Scoping Engineer for Strategic Asset Management (SAM) to support increases in
. Project Management P : 1.00 capital work.
Capital Work 0 . Scheduler
perations
Increases in RC 592 Strategic Scoping Endineer 200 This position will support the following initiatives: Strategic Asset Management,
Capital Work  Asset Management pIng ENng ' Substation Upgrades/Rebuilds, and Capacity Additions.

The Critical Infrastructure Protection (CIP) Specialist is a misnomer. While the
job is related to CIP, it is really a Cybersecurity Specialist. Our current CIP
specialists who deal with cybersecurity issues are focused on NERC CIP

Increases in RC 594 Substation  Specialist, Critical Compliance, which only applies to transmission stations. The majority of capital
Caital Work Operation Infrastructure 1.00  work is at distribution substations, so we have insufficient resources to support this
P Technology Protection work. The position will review control and protection designs for the substations to
ensure they meet PGE security policy. They will review the CIP Compliance
procedures used for transmission to determine the appropriate level of protection for
our distribution system.
. This position is to support the FTEs and processes due to the increases of capital
. RC 594 Substation L - ) .
Increases in ; . . work. Existing resource shortages in Substation Operations have been addressed
. Operation Engineer, Electric 3.00 d . . . .
Capital Work through excessive overtime, maintenance reductions, and lack of improvements
Technology . .
(including safety).
. Engineer, A new resource in Substation Operations addressed through excessive overtime,
. RC 594 Substation . . . . . ;
Increases in Operation Protection 200 maintenance reductions, and lack of improvements (including safety) to support the
Capital Work P Transmission and ' increases in capital work.
Technology . .
Engineering
. Specialist, A new resource in Substation Operations addressed through excessive overtime,
. RC 594 Substation : . . . . ;
Increases in Operation Operations and 1.00 maintenance reductions, and lack of improvements (including safety) to support the
Capital Work P Planning ' increases in capital work.
Technology .
Compliance

This position performs testing and energization support for our Supervisory

Control and Data Acquisition (SCADA) systems in the field. They help troubleshoot

Increases in RC 594 Substation  Specialist, SCADA issues found during commissioning and serve as a liaison between the SCADA
Caital Work Operation Transmission and 1.00  Technicians doing testing and the Automation Engineers who did the designs. The
b Technology Engineering majority of the capital work is focused on deploying SCADA to Distribution

substations, so the amount of SCADA work our team has to support has more than
doubled. As such, we are going from one SCADA specialist to two.
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Position will support additional distribution planning responsibilities related to the

Clggirg;s\%(;?k R%g?}i;;g‘l) Engineer, Electric 1.00 !ncrease in capitgl_wqu. Positi_on will provide insight and analysis that will
influence new policies in the changing T&D landscape.
T&D Asset Management has expanded roles and responsibilities in all groups
Increases in RC 596 T&D Asset . located at World Trade Center. These new roles, along with increasing capital work
. Assistant 1.00 S ; L - . gy
Capital Work Management and initiatives, require transitioning some administrative responsibilities off of
managers and individual contributors who have been filling the gap.
Increase in resources is driven by increased work volume, due to economy and
. . miscellaneous capital projects. The eastern region storerooms need to support these
Clggirt(;?s\i\%pk R(\:/\?alr::h%f:;de Storeroom 2.00 ingre_ased crew levels. FOI: the past year and a half, storerooms have utilizgd Cross
training and temporary hires as a temporary solution. This is not optimal as
temporary hires work up to six months before returning to their regular positions.
Westside Storerooms are understaffed for the volume of crews and work that are
currently supported. Storerooms historically have operated on the basis of a 2:1 ratio
Increases in RC 614 Westside Storeroom 600 two crews can be supported by one Storeroom resource (SR). The current crew SR
Capital Work Warehouses ' ratio for Western storerooms is 2.63 which cause jobs to be delayed, crews not
leaving on time out of the yard, overtime to be used to get things done, and people
burning out.
Increase in resources is driven by increased work volume, due to economy and
Increases in RC 615 Southern miscellaneous capital projects. The eastern region storerooms need to support these
. Storeroom 2.00 increased crew levels. For the past year and a half, Storerooms have utilized cross
Capital Work Warehouses L . X L .
training and temporary hires as a temporary solution. This is not optimal as
temporary hires work up to six months before returning to their regular positions.
Provides centralized procurement and financial controls for Distribution
Increases in RC 632 Eleet and Assistant, Fleet Operations and technical and administra}tive functions f[hat support _cross-fun_ctiqnal
Capital Work Garage Operations and Garage 1.00 groups. There_ are new re.gulatory requirements for glr_lver _and \_/ehlcle monitoring.
With the continued addition of fleet vehicles requiring licensing and DEQ, the
current position can no longer keep up with demand for data entry in systems.
Position designs the communications infrastructure that allows our System Control
Center and other centralized functions to get data from our remote facilities via
Supervisory Control and Data Acquisition (SCADA), interchange metering and
Increases in RC 753 Enterprise Communication revenue_metering. Increas_es in c_apital V\{ork inv_olve upgrading substations in
. - . 4.00 preparation for Integrated Grid functions, which requires the development of a robust
Capital Work  Telecommunications Engineer

communications infrastructure. ~ Similarly, generation capital work will require
additional communication circuits to power plants in support of reliability
monitoring and security operations. While the full scope of the IT capital work have
not been defined, it is expected that the communications infrastructure for our
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regional facilities and power plants will need to be enhanced to ensure a reliable and
secure connection to the corporate network.

Position will perform the functions of a mid or senior level engineer for the
development, configuration, maintenance of the Distribution Management System
and its integration to control center applications such as Energy Management System

Integrated Grid Fé%ncifg’l %yesr:f:: Engineer 1.00 and Outage M_ana_gement Sygtem. While the InFegrate_d g_rid project is s_haping up,
Support any _such application (e.g. Distribution Autpma_ltlon, D_|str|buted Generation (solar),
distributed storage, and other advanced applications) will need to be managed from a
central location, as well as integrated into System Control Center processes and
systems. Current staffing is not adequate to support any Integrated Grid applications.
Position focuses on smart grid deployment and operational planning/model
development for the Portland area. As development continues, the need for more
.. RC 311 Distribution Distribution accurate day to day, near-term operational models has increased. PGE currently does
Integrated Grid Enai . ; 1.00 R
ngineering Engineer not have a resource to develop and maintain an accurate power flow model for the
Portland area. This resource will allow greater expertise and deployment support for
smart grid technology in the Portland area.
Specialist Position will support the distribution device maintenance program administration,
., RC 311 Distribution ORI tracking, and reporting. There is also a need to provide additional support to
Integrated Grid Endi . Distribution 1.00 A . . .
ngineering Maintenance dlstrlputlon dewce; maintenance data cleanup, maintenance record updates, and
reporting and metrics that we don't currently have resources for.
RC 014 T&D System Control Posit_ion vv_iII be respo_nsible for planning, c_oo_rd_inating, _and scheduling
Western EIM Dispatch Center Outage 1.00 transmission line outages with the CAISO, Peak Reliability Coordinator, BPA, and
Coordinator PacifiCorp (Labor in Exhibit 800).
RC 023 System Energy Position will be responsible for the development, configuration, and full-time
Western EIM Control Center Management 1.00 maintenance of new Western EIM computer systems and interfaces used by the
Support System Engineer System Control Center to support Western EIM participation (Labor in Exhibit 800).
RC 593 Analyst, EIM Position will be responsible for participating in the formation of regulatory and
Western EIM Transmission and PoIi(’:y 1.00 operational rules that impact the Balancing Authority’s ongoing responsibilities in
Reliability Service the market (Labor in Exhibit 800)
RC 593 Specialist, Western Position(s) will manage the Balancing Authority’s ongoing settlement and
Western EIM Transmission and EIM Settlement 2.00  settlement system responsibilities in the market (Labor in Exhibit 800)

Reliability Service

and System
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Entry into the Energy Imbalance Market (EIM) requires PGE to maintain an
accurate Full Network Model for use in Transmission Operations and by the Energy

Western EIM RC 595 T&D TranIEsr;?iIsnsEizg:{ and 1.00 Imbalance Marketer. PGE's understanding of the NERC Compliance objectives for
Planning 0 . ' Transmission Operations, in conjunction with CAISO requirements for EIM
peration S . . . . . X
participation, continue to evolve and will require additional engineering support
beyond the resources currently available (Labor in Exhibit 800).
Total 169.5




UE 319/ PGE /803
Nicholson — Bekkedahl / 1

2007 - 2016 Actual Level Il Storm Damage Losses
CPI 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
2007 $ 886,621
2008 3.8% $ 5,936,058
2009 -0.3% -0.3% $ 2,106,514
2010 1.6% 1.6% 1.6% $ -
2011 3.1% 3.1% 3.1% 3.1% $ -
2012 2.1% 2.1% 2.1% 2.1% 21% $ -
2013 1.5% 1.5% 1.5% 1.5% 1.5% 15% $ -
2014 1.6% 1.6% 1.6% 1.6% 1.6% 1.6% 1.6%| $ 5,623,875
2015 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% $ 5,161,601
2016 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% | $4,504,081
2017 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5%
2018 2.4% 2.4% 2.4% 2.4% 2.4% 2.4% 2.4% 2.4% 2.4% 2.4%
20183 $ 1,077,545 $ 6,949,217 $ 2,473,977 $ - $ - $ - $ - $ 5,986,888 $ 5,488,272 $4,728,807
Ten Year Total Level 1l Storm Damage Losses $ 26,704,707
Ten Year Avg Level Il Storm Damage Losses | $2,670,470.67 |
Average Level Il Storm Damage Losses $ 3,814,958




Collection  Withdrawals Balance
2011| $2,000,000 | $ - $ 2,000,000
2012| $2,000,000 | $ - $ 4,000,000
2013| $2,000,000 | $ - $ 6,000,000
2014 $2,000,000 | $ 5,623,875 | $ 2,376,125
2015( $2,000,000 | $ 5,161,601 | $ (785,476)
2016 $2,000,000 | $ 4,504,081 | $(3,289,557)
2017| $2,000,000 | $ = $(1,289,557)

Year Level lll Storm Actuals CPI
2004 | $ 3,816,404

2005 | $ - 3.37%
2006 | $ 4,727,272 3.22%
2007 | $ 886,621 2.87%
2008 | $ 5,936,058 3.81%
2009 | $ 2,106,514 -0.32%
2010 | $ - 1.64%
2011 | $ - 3.14%
2012 | $ - 2.08%
2013 | $ - 1.47%
2014 | $ 5,623,875 1.61%
2015 | $ 5,161,601 0.12%
2016 | $ 4,504,081 1.28%
2017 2.54%
2018 2.39%
2019 2.41%
2020 2.48%

UE 319/ PGE /803
Nicholson — Bekkedahl / 2
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Summary of Costs Attributable to Level Ill Storms

Potential Reserve Balance by Year, Based on Start of Reserve Treatment®
Balance = (Previous Balance + Reserve - Actual Costs)

Level Ill Storm $2018 10-Year Rolling Annual Reserve
Year Costs® Inflation  Storm Costs Averages Amounts®” 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
(a) (b) (c) (d) (e) (f) (a) (h) (i) i) (k) [()} (m) (n) (0) (p) (a) (r)
1995@ 10,000,000 16,534,284
1996 5.880.000  2.95% 9,443,321
1997 0 2.29% -
1998 2,438,440 1.56% 3,769,596
1999 0 2.21% -
2000 0 3.36% -
2001 0 2.85% -
2002 0 1.58% -
2003 0 2.28% -
2004 2,976,869 2.66% 3,970,984 3,371,819
2005 0 3.37% - 1,718,390
2006 3,869,486 3.22% 4,837,735 1,257,832 3,371,819 (497,668)
2007 886,621 2.87% 1,077,545 1,365,586 1,718,390 334,102 831,770
2008 5,936,058  3.81% 6,949,217 1,683,548 1,257,832  (4,344,124)  (3,846,457) (4,678,226)
2009 2,106,514  -0.32% 2,473,977 1,930,946 1,365,586 (5,085052) (4,587,384) (5,419,154)  (740,928)
2010 0 1.64% - 1,930,946 1,683,548  (3,401,504) (2,903,836) (3,735,606) 942,621 1,683,548
2011 0 3.14% - 1,930,946 1,930,946  (1,470,558) (972,890) (1,804,660) 2,873,566 3,614,494 1,930,946
2012 0 2.08% - 1,930,946 1,930,946 460,388 958,056 126,286 4,804,512 5,545,440 3,861,892 1,930,946
2013 0 1.47% - 1,930,946 1,930,946 2,391,334 2,889,001 2,057,232 6,735,458 7,476,386 5,792,838 3,861,892 1,930,946
2014 5,623,875  1.61% 5,986,888 2,132,536 1,930,946  (1,301,595) (803,928) (1,635,697) 3,042,529 3,783,457 2,099,908 168,963 (1,761,983)  (3,692,929)
2015 5,161,601  0.12% 5,488,272 2,681,363 1,930,946 (4,532,251)  (4,034,583) (4,866,352)  (188,126) 552,801  (1,130,747) (3,061,693)  (4,992,638)  (6,923,584) (3,230,655)
2016 4,504,081  1.28% 4,728,807 2,670,471 2,132,536 (6,903,795)  (6,406,128) (7,237,897) (2,559,671) (1,818,743) (3,502,291) (5,433,237)  (7,364,183)  (9,295,129) (5,602,200) (2,371,545)
20177 4,800,000 2.54% 4,914,873 3,054,203 2,681,363 (9.022,432) (8,524,764) (9,356,534) (4,678,308) (3,937,380) (5,620,928) (7.551,874) (9.482,820)  (11,413,766) (7,720,836) (4.490,181) (2,118,637)
2018 2.39% 2,670,471
| Average of
Averages
Average all years | 3,051,100 | | Average Balances (2,781,096)  (2,491,013) (3,655,061) 1,136,850 2,112,500 490,231 (1,680,834)  (4,334,136)  (7,831,352) (5,517,897) (3,430,863) (2,118,637)  (2,508,442)
Average of years with Level Ill storms I 5,847,958' I Totals
Years with Negative Balances 9 8 8 4 2 B S 4 4 S 2 1 51
Years with Positive Balances 3 3 2 5 6 4 3 1 0 0 0 0 27
Notes

@ Does not include storm reclass to capital or T&D insurance proceeds.

@ pecember 12, 1995 wind and ice storm. Restoration costs in excess of $10 million

® Dpecember 26, 1996 ice storm.

“® Assumes a minimum 2-vear lag from when actuals occur until they can be incorporated into a general rate case
© Assumes annual update of reserve accrual

© Beginning of storm reserve deferral based on Commission order No. 10-478

™ vear to date with very preliminary estimate for January 10/11 storm
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I. Introduction

Please state your names and positions with Portland General Electric Company (PGE).
My name is Kristin Stathis. 1 am Vice President of Customer Service Operations.
My name is Carol Dillin. | am Vice President of Customer Strategies and Business
Development.
Our qualifications appear at the end of this testimony.
What is the purpose of your testimony?
We explain PGE’s forecast of Customer Service operations and maintenance (O&M) costs*
for the 2018 test year and compare them to 2016, which represents PGE’s most recent actual
results. We also discuss initiatives that support improving the customer experience through:
o Increasing operational efficiency and effectiveness;
e Meeting customer needs through technological improvements in how we serve them;
« Providing self-service options® targeted to meet our customers’ needs and
expectations; and
« Improving business processes for billing and enhanced customer channels.?
Please describe the functions of PGE’s Customer Service organization.
Our Customer Service functions support direct operations of smart meters, billing, payment
processing, collections, and responding to customers. The last category entails responding

in a timely, courteous, and professional manner to customer requests received through

! PGE’s Customer Service costs are consistent with FERC Chart of Accounts categories Customer Accounts
Expenses and Customer Service and Informational Expenses (i.e., accounts 901-910).

2 «Self-service” refers to a customer’s ability to conduct a transaction on his or her own, without needing to speak to
a company representative.

¥ “Customer channel” refers to a method of customer interaction chosen by customers based on what services are
available through that channel. Internet, Interactive Voice Response, mobile platform, and community offices are
examples of distinct customer channels for payment.

UE 319 — General Rate Case — Direct Testimony



10

11

12

13

14

15

16

UE 319/ PGE /900
Stathis - Dillin/ 2

various channels such as the contact center, community offices, mail (postal or e-mail),
mobile platform, Interactive Voice Response (IVR),* and by working directly with
customers in their homes and/or places of business. Within Customer Service, we classify
strategic activities as those that include: 1) researching and collecting direct feedback from
customers regarding their experiences and expectations; 2) monitoring customer feedback
and satisfaction levels; and 3) developing and delivering products and services that best
meet customer needs.

How is your testimony organized?

In Section Il, we provide a brief overview of PGE’s Customer Service organization and
explain PGE’s request for forecasted 2018 costs in comparison to 2016 actual costs. In
Section 111, we discuss PGE’s rate for uncollectible accounts. In Section IV, we provide an
update to the Customer Engagement Transformation (CET) program, describing progress
since 2014 and our expectations as we complete this project in 2018. In that section, we also
discuss CET costs, including total capital costs, and the deferral mechanism for program
development costs. We provide concluding remarks in Section V and our qualifications are

summarized in Section VI.

* IVR refers to a call center technology that allows customers to use touch-tone telephones to interact with computer
systems.

UE 319 — General Rate Case — Direct Testimony
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I1. Customer Service Overview

A. Goals

Q. Please describe PGE’s goals for the Customer Service organization.

A. The Customer Service organization’s primary goal is to deliver value to our customers by

ensuring that we provide outstanding customer service at a reasonable cost. In addition to
providing timely and accurate customer usage data plus effective metering, billing,
collection, and response services to all customers, PGE is focused on improving the value it
delivers through operational quality. PGE has implemented projects that improve service,
increase efficiency, and provide benefits and convenience to customers in how they interact
with us. Customer value is achieved by PGE investing in our employees and culture of
continuous improvement, evaluating and deploying new technologies that support business
and customer needs, and delivering innovative programs and solutions that benefit
customers.

How does PGE determine whether it is achieving its goals for Customer Service?

PGE determines whether it is achieving its goals primarily by evaluating feedback gathered
directly from its customers. Feedback from residential and business customers is gathered
in a variety of ways including: quarterly, semi-annual, and annual customer satisfaction
surveys; on-going surveys on customer transactions with PGE that are completed on the
phone or our website; and occasional customer focus groups on specific topics. This
feedback is used to improve PGE’s service and identify customer interest in new programs
and service options.

What is PGE doing to respond to the feedback it receives from customers?

As noted above, PGE has implemented projects that improve service, increase efficiency,

and provide benefits and convenience to customers in how they interact with PGE such as

UE 319 — General Rate Case — Direct Testimony
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paperless billing and automated web-enabled ‘customer move’ service requests (discussed in
Docket No. UE 283).

Since PGE’s most recent rate case, Docket No. UE 294, we have been focused primarily on
CET work, discussed further in Section 1V, and implementation of demand response pilots
identified in PGE’s Smart Grid Report and Integrated Resource Plan. Customer feedback
continues to be used to inform our decisions related to products and services as well as
business processes. Other improvement initiatives, outside of the CET program, are
considered on a case-by-case basis and prioritized against the overall CET effort.

B. O&M Costs

What are PGE’s forecasted Customer Service costs for the 2018 test year?

PGE forecasts approximately $75.3 million in Customer Service O&M for 2018, excluding
uncollectible expenses, which are a revenue sensitive cost. This represents a $9.8 million
increase relative to PGE’s 2016 actual costs. The overall increase to Customer Service is
attributed primarily to cost escalation, new or expanded programs (such as energy storage),
and charges/allocations for Information Technology (IT). Table 1 summarizes these costs

and they are discussed in more detail below.

Table 1
Customer Service O&M Expenses ($Millions) and FTEs
Category 2016 Actuals 2018 Forecast Delta
(2018-2016)*

Labor (excluding CET) $28.9 $32.1 $3.2
Non-Labor (excluding CET) $14.8 $16.7 $1.9
Subtotal* $43.7 $48.8 $5.1
CET Program Costs $4.5 $1.4 ($3.2)
IT Costs $17.3 $25.1 $7.8
Subtotal* $65.5 $75.3 $9.8
Uncollectibles $5.2 $7.0 $1.8
Total Base Business Costs* $70.6 $82.3 $11.6
FTEs 448 454 6.0

* May not sum due to rounding

UE 319 — General Rate Case — Direct Testimony
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Please explain the forecasted increase in costs from 2016 to 2018.

In addition to cost escalation, the primary increase in Customer Service non-labor costs from
2016 to 2018 is a function of outside services to support research, program development,
and program design in relation to: energy storage, electric vehicles, distributed generation,

other emerging technologies, and demand response programs.

Q. What accounts for the increase in labor costs from 2016 to 2018?

The primary driver is wage and salary escalation, which is discussed in detail in PGE
Exhibit 400. There is a small increase in full time equivalent employees (FTES) that is due
to customer growth, which has increased significantly in the recent past. PGE Exhibits 800,
and 1200, discuss customer growth in more detail.

Do you address IT costs in this testimony?

No. Because IT costs are charged or allocated to all operating areas of the company, they

are discussed in detail in PGE Exhibit 500.

UE 319 — General Rate Case — Direct Testimony
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1. Write-offs of Uncollectible Accounts

Q. What is the current allowed Uncollectible Rate for 20167?

PGE’s current approved uncollectible rate is 0.4032% of light and power retail revenue

based on PGE’s UE 294 general rate case.

. What uncollectibles rate does PGE propose for 2018, and how did PGE arrive at that

rate?
PGE proposes a 0.370% uncollectibles rate for 2018 light and power; a reduction of
0.0332% from the currently approved rate. This rate is based on a five-year average of

actual write-offs (i.e., 2012-2016).

Q. Why is PGE using a five-year average?

A five-year average better reflects economic cycles and normalizes significant one-time
positive or negative events such as the planned suspension of some credit and collection

activities for part of 2018.

Q. Why would you suspend credit and collection activities for part of 2018?

The reason is that PGE is planning to go live with the new Customer Information System in
the second quarter of 2018 (discussed in Section IV, below) and limiting credit and
collection activities is a standard practice when implementing a new CIS. For example, we
may choose not to disconnect customers during a portion of the system go-live and
stabilization period, and may suspend late notices and/or credit reminder calls, in part to
minimize calls to the Contact Center, also described in Section 1V, below. This logically
may result in a higher actual uncollectible rate in 2018 than would otherwise occur.

Therefore, using the five-year average normalizes that significant one-time event.

UE 319 — General Rate Case — Direct Testimony
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IV.  Customer Engagement Transformation (CET)

A. Overview
Please provide a brief summary of the CET program.
CET is a comprehensive multiyear program (i.e., 2014 to 2018) comprised of 24 projects
focused on operational efficiencies, process improvements, employee development, business
strategies, customer strategies, and the replacement of two large customer systems:
e Customer Information System (CIS); and
e Meter Data Management System (MDMS).

We refer to the effort to replace the CIS and MDMS as the Customer Touchpoints
project, and this replacement effort is the CET program’s focus and sole project for 2017
and 2018.

Why are you replacing these systems?

Our current systems (installed 15 years ago) are so outdated that they are no longer
supported by the product vendors, are difficult and costly to maintain, and are inadequate for
efficient customer service. Replacement is critical to maintaining operations because the
cost to maintain the old systems and risk associated with them increase the longer we wait.
In conjunction with replacing these systems, we are taking advantage of opportunities to
make improvements such as implementing more efficient billing through automation and
improving key business processes that have an impact on customer experience.

The additional functionality of the new systems will provide PGE with opportunities to
improve the way we engage and serve our customers. We discussed CET in detail in our
last three general rate cases (UE 262, PGE Exhibit 900, Section Ill; UE 283, PGE Exhibit
1000, Section 1V; and UE 294, Exhibit 900, Section II1).

Has the CET timeline and/or roadmap changed since PGE’s last general rate case?

UE 319 — General Rate Case — Direct Testimony



10

11

12

13

14

15

16

17

18

19

20

UE 319/ PGE /900
Stathis — Dillin/ 8

A. Yes. PGE recognized the need to revise the schedule for the CIS/MDMS replacement
projects and moved their start date from April 2015 to January 2016. As a result, the
expected completion date was moved from the second quarter of 2017 to the second quarter
of 2018. The revised CET roadmap is provided in PGE Exhibit 901.

Q. Why was this change necessary?

It was necessary to adjust the CET schedule for several reasons:

1. An overlap in work groups and resources needed for both CET and PGE’s Wave 2
project.’

2. Employees needed time to adjust to the new system processes initiated by Wave 2
systems (i.e., Maximo and Field Manager/Scheduler, Geographic Information
System/Graphic Work Design and Outage Management System).

3. Feedback from employees signaled the need for a moderated pace of change within
PGE.

B. Implementation

Q. What CET activities have you implemented to date?

A. PGE completed several operational efficiency projects under CET prior to the start of
Customer Touchpoints:

o Contact Center Improvement — Helped reduce average call handling time, improved
the effectiveness of forecasting and scheduling processes, and freed up capacity that

can be redeployed toward improving service levels.

® The Wave 2 project (i.e., the transmission and distribution portion of the 2020 Vision initiative) was discussed in
PGE’s previous three general rate cases: PGE Exhibit 800, UE 262; PGE Exhibit 900, UE 283; PGE Exhibit 800,
UE 294.

UE 319 — General Rate Case — Direct Testimony
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Billing and Credit — Simplified reports in Billing and Credit reduced nearly 12,000
monthly bill reviews.

Paperless Bill — Focused effort on increasing paperless bill enrollment, increasing
participation to 27.1%.

Knowledge Management — Provides a standardized, searchable, single-source
knowledge management system so customer service employees can quickly access
information they need to serve customers.

Quality Customer Interactions — Improves the quality of interactions between
Customer Service Operations (CSO) employees and customers by improving the
process for receiving customer feedback and standardizing CSO’s Quality Assurance
and performance programs.

Workforce Management — Improves the effectiveness of workload forecasting and
optimizing employee schedules throughout CSO, freeing up capacity that can be
applied toward improving service levels or reducing costs.

People Development for CSO - Identifies and develops new skills to build workforce
capabilities for the future, enable CSO to adopt new systems and processes, and

continue to improve customer service and operational efficiencies.

Q. What have you completed to date in the Customer Touchpoints project?

A. The Customer Touchpoints project achieved several milestones, including:

Completed licensing of Oracle’s Customer Care and Billing (CC&B) and meter data
management solutions, along with seven other Oracle modules for the meter-to-cash
and customer service and support functions of the business. This integrated
technology solution will replace PGE’s existing CIS and meter data consolidator

systems and approximately 50 other applications and databases currently in use.

UE 319 — General Rate Case — Direct Testimony
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CC&B and associated Oracle modules will introduce new capabilities to help us serve
customers in new and more effective ways, enabled by underlying process
improvements and automation, such as automated billing of net metering.

o Automated the building, deployment and testing of applications and infrastructure.
IT build automation saves time, standardizes processes, improves the consistency and
quality of application and database builds, reduces manual steps that introduce costly
errors, and frees administrators to focus on higher-value tasks.

o Implemented iterative design and build cycles. The technology is continuously
delivered across three cycles of building new functionality and testing future-state
processes in the system. Currently, the project has completed two of the three cycles
and the system can print a bill for several residential rate schedules, going from
meter-read to bill.

o Conducted data cleansing, data conversion and initial configuration. Cleaning and
converting sets of PGE basic residential customer data from our existing CIS into a
base version of the new technology, as well as performing initial configuration,
minimizes project risks and helps ensure that the end-product meets business needs.
Demonstrating a working version of the new technology as the project proceeds
through its series of iterative design and development cycles enables the project team
and subject matter experts from the business to see how the new system will work. It
also permits the team to test successively more complex components of the systems.

What is CET’s focus in 2017 and 20187
In 2017, the CET program will complete the third and final design/build/test cycle. The
focus will then shift to end-to-end testing and finally implementation. Key CET activities in

2017 and 2018 are: 1) system design, hardware installation, software implementation and
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testing; 2) training employees to work with the new systems and business processes; and

3) deployment and stabilization.

1. System design, hardware installation, software implementation and testing:

Complete system-design requirements, with hardware and software installed.

Ensure that data and process-integrity remain intact through rigorous system build-out
and testing.

Continue testing the new systems by completing “dry-runs” or practice “go-lives” to

validate system stability and performance.

2. Employee training and preparedness for the adoption of new processes and systems:

Continue to support employee adoption of new processes and systems by designing
and delivering various training activities, providing opportunities for employees to
practice using the new system, and supporting leadership as they guide the workforce

through these changes.

3. Deployment and stabilization:

In 2017, we will finalize the build-out of the new CIS and MDMS. Beginning in the
middle of the year, we will conduct end-to-end testing to ensure that all business
processes work as designed, and that bills can be produced accurately and timely.

Also starting in 2017, we will set the baseline metrics and service levels for all groups
that will be using the new CIS and MDMS. During the testing phase, we will
determine how these metrics will adjust with the new processes and systems.
Ultimately, these metrics will help us determine that the systems have been stabilized

and we are back to “normal” business.

UE 319 — General Rate Case — Direct Testimony
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Q. In Section 111, you mentioned suspending certain collection activities during the system
go-live and stabilization period. Are you suspending any other activities due to CET
implementation?

A. Yes. We plan to suspend some collection and credit activities, non-critical meter exchanges,
and other non-critical activities. The reasons for suspending these include:

e Reducing customer phone calls as employees are first learning the new system.
Because average call handle-times are expected to increase at first, reducing call
volumes can help manage wait times.° We expect the revenue and collections
suspension to reduce the number of collection and reconnect calls.

e Reducing non-critical work in the system as the project team fine-tunes the system.
Suspending price-changes during stabilization will eliminate an unknown variable
from the system and allow data-comparison that will enable better testing of the data.

o We will increase meter and service-order work prior to go-live so that only critical
customer-requested meter or service order work will need to be completed after
deployment, as employees are learning to use new systems.

C. Benefits

Q. Please describe benefits this program will provide.
A. The implementation of new systems will provide several enhancements that are responsive
to customer needs, including the ability for customers to:
o Make one-time check payments over the phone; currently customers are redirected to

the IVR system or the PGE website to make the payment.

® Customer wait times in PGE’s call center are the result of how many calls we receive and how long they take to
process.

UE 319 — General Rate Case — Direct Testimony
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« Enroll in Auto Pay or update bank account information over the phone.
e Choose the specific date their bill will be due, instead of the bill cycle (date range),
helping customers better plan and manage their cash flow.
e Enroll in the Preferred Due Date program with fewer restrictions making it more
accessible to customers who could benefit the most.
o Keep their new account number permanently (when new systems are implemented),
even when they move to a different address within PGE’s service territory.
Finally, the new CIS will support more varied pricing options compared to what is available
with our current system.
D. Costs
What is the total cost of the CET program?
The total cost of the CET program is currently estimated to be $140.0 million in capital and
$27.5 million in program development O&M costs. Of the total capital cost, projects
representing approximately $128.0 million will become operational in 2018. This amount
represents the main components of the Customer Touchpoints project. PGE Exhibit 902
provides the amounts of capital that close to plant (i.e., become operational) by year.
Are the 2018 CET capital costs included in PGE’s proposed prices effective January 1,
2018?
No. Because PGE has set rate base as of December 31, 2017, and the largest components of
CET capital (i.e., CIS and MDMS) go live in 2018, they are not part of the prices that will
go into effect on January 1, 2018. As noted in PGE Exhibit 200, Section VI, PGE is using
year-end 2017 rate base to preclude assets that are not in service prior to January 1, 2018,
when prices go into effect. PGE also excludes the associated 2018 depreciation and

amortization to be consistent with normalization rules in the Internal Revenue Code, Section
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168(i)(9), as described in PGE Exhibit 200, Section I1l. PGE will propose cost recovery for

the 2018 CET costs in a future proceeding.

. Are CET program development O&M costs included in PGE’s proposed prices

effective January 1, 2018?
Yes. CET program development O&M costs are being incurred from 2014 through 2018
and are part of deferral and amortization mechanisms that have been previously, and are
currently, included in base rates.
How, specifically, are you treating the program development O&M costs?
In our three previous general rate cases, CET O&M costs were treated as a regulatory asset
and set to be amortized over the remaining development life of the project, ending in 2018.
The result of this mechanism was that:

e 2014-2016 CET O&M costs have three vintages of amortization as reflected in PGE

Exhibit 903; and
e The regulatory asset and amortization costs were included in base prices in each rate
case from 2014 through 2016 (i.e., 2014, UE 262; 2015, UE 283; and 2016, UE 294).

Because PGE did not file a 2017 general rate case, the 2017 CET program development
O&M costs were deferred separately by Commission Order No. 16-487 (Docket No.
UM 1796).
How are you proposing to treat the program development O&M costs in the
2018 general rate case?
The original intent of the CET deferral mechanism was for all vintages to be amortized over
the remaining period of CET development, which would end in 2018. Based on this, and
reflected in PGE Exhibit 903, PGE would amortize approximately $8.0 million in 2018,

either in base rates or through a supplemental schedule. As summarized in PGE Exhibit
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903, the $8.0 million consists of the final year of amortization for the 2014-2016 deferral
vintages plus the 2018 CET program development O&M. Because the 2017 deferral was
created in a non-rate case proceeding, we expected that vintage to be amortized separately.
Does PGE Exhibit 903 represent your current proposal?

No. We believe that a better and more meaningful approach would be to amortize all
remaining CET program development O&M over ten years beginning in 2018. This would
have the additional effect of lowering the price impact in 2018 from approximately $8.0
million to $1.4 million, and would include the 2017 deferral. Consequently, as part of this
filing, we request that the Commission issue an accounting order authorizing the following
with respect to CET program development O&M:

e The 2018 costs to be booked to a regulatory asset and included in rate base, as
applicable, along with all remaining balances from prior CET deferral vintages
(similar to 2014-2016 CET deferral treatment); and

e The remaining balance of all the 2014-2018 deferrals to be amortized in base prices
over ten years beginning in 2018. This proposal is summarized in PGE Exhibit 904.

Does the proposed mechanism include the 2017 vintage deferral?

Yes. Our proposal includes the 2017 deferral because it is no different than the 2014-2016
deferrals as included in their respective rate cases. This would allow the entire remaining
balance of CET program development O&M to receive consistent treatment while

minimizing rate filings and price changes.
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V. Conclusion

Q. You stated that PGE’s goal for Customer Service is to deliver value to its customers by
providing quality service at a reasonable cost. Are the activities planned within your
Customer Service organization necessary to achieve this goal?

A. Yes. The projects PGE has completed, the projects currently underway, and the
comprehensive plans we have for the future demonstrate PGE’s commitment to its
customers to operate our business in a smart, efficient, and cost-effective manner, while
enhancing and simplifying their experience with PGE.

In order to achieve this goal, we are completing the CET program in 2018 and request the
Commission approve the following:
e PGE’s forecasted increase in base business costs for Customer Services as described

in Section I, part B, above, to be effective January 1, 2018.

e An accounting order authorizing:

o The 2018 CET program development O&M costs to be booked to a regulatory
asset and included in rate base, as applicable, along with all remaining balances
from prior CET deferral vintages (similar to 2014-2016 CET deferral treatment);
and

o The remaining balance of all the 2014-2018 deferrals to be amortized in base

prices over ten years beginning in 2018.
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V1. Qualifications

Ms. Stathis, please describe your educational background and qualifications.

I received a Bachelor of Science Degree in Political Science from Willamette University and
a post-baccalaureate certificate in accounting from Portland State University. | previously
qualified as a certified public accountant in the State of Oregon. | am on the boards of
Marylhurst University; the Oregon Alliance of Independent Colleges and Universities; and
the Western Energy Institute. | serve as Vice President, Customer Service Operations, at
PGE and have been in this role since June 2011. In this position, | am responsible for
operational functions including meter services and field operations for meters, smart
metering, billing, credit and collections, community offices and the contact center. | began
my career with PGE twenty-three years ago as a financial analyst. Since then, | have served
in a number of roles including Assistant Treasurer and Manager of Corporate Finance,
General Manager of Power Supply Risk Management and General Manager of Revenue
Operations.

Ms. Dillin, please describe your qualifications.

I received a Bachelor of Arts in Journalism and Spanish from the University of Oregon. |
have taken post-graduate business courses at Marylhurst University, and am a graduate of
the American Leadership Forum class of 2005. | am on the boards of The Center for
Women’s Leadership, PGE Foundation, BEST, and the Business Advisory Council for
Portland State University. | serve as Vice President, Customer Strategies and Business
Development at PGE and have been in this role since June 2011. In this position, | am
responsible for the Retail Customer Strategies for PGE. This includes Customer Research
and Analysis, Customer Program Development and Management, Retail Technical

Strategies, Business Customer Group, Smart Grid, R&D, and Economic Development.
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Since beginning my career at PGE twenty-nine years ago, | have served in a number of roles
including Public Information Specialist; Director, Corporate Communications and
Community Affairs; Vice President, Public Policy; and President of the PGE Foundation.

Q. Does this conclude your testimony?

A. Yes.
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List of Exhibits

PGE Exhibit Description

901 CET Roadmap

902 CET Capital Costs by Year

903 CET Program Development Costs with Original Amortization
904 CET Program Development Costs with Proposed Amortization
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Contact Center Improvement Initiatives
Billing & Credit Improvement Initiatives
NDO Improvement Initiatives

2012 - 2014 COMPLETED

2015

2016 2017 2018

Channel Strategy

Actionable Customer Experience
Product Lifecycle Management
IVR — Remove Barriers

Customer Applications Architecture
People Development - CSO

Increase Paperless Billing Adoption
Workforce Planning & Management
Quality Customer Interactions
Performance Management

Rates & Reports Simplification

Knowledge Management
Customer Data Quality Improvement
Data Conversion / Technical Environmer

Customer Information System
Meter Data Management System

Customer Program Automation

ts

A
A,

Customer Insights & Segmentation

Leadership & Change Management
Employee Advocacy & Engagement

Program Change Mgmt. & Measurement

[ | Improvement Initiatives | Strategy & Governance

" Operational Efficienciesil Analytics & Reporting | Systems
Shaded bars indicate post go-live system stabilization [/Change Management

Customer
Touchpoints

NDO - Network Data Operations, department that
operates Smart Meter System

IVR — Interactive Voice Response, enables telephone
self-service

CSO — Customer Service Operations

CS&BD - Customer Service and Business
Development
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2015 2016 2017 2018
Asset Category Account Actuals Actuals Forecast Forecast Totals
Customer Touchpoints
software - 10 year amortization 303 S - S 1,908,635 S - S 128,000,000 S 129,908,635
computer 39102 S 463,842 S 1,165,965 S 5,460,770 S - S 7,090,577
furniture 391 S 225,498 S 317,957 S - S - S 543,455
S 689,340 S 3,392,557 $§ 5,460,770 S 128,000,000 S 137,542,667
Other CET
software - 10 year amortization 303 S 533,405 S 1,738,895 S - S - S 2,272,300
computer 39102 S 29,711 S 188,934 § - S - S 218,645
furniture 391 S - S - S - S - S -
S 563,116 S 1,927,829 S - S - S 2,490,945
Total CET
software - 10 year amortization 303 S 533,405 S 3,647,530 S - S 128,000,000 S 132,180,935
computer 39102 S 493,553 S 1,354,899 S 5,460,770 S - S 7,309,222
furniture 391 S 225,498 S 317,957 S - S - S 543,455
S 1,252,456 S 5,320,386 S 5,460,770 S 128,000,000 S 140,033,612



CET Program Development O&M

Deferral Mechanism

UE 319/ PGE /903
Stathis - Dillin/ 1

($000)
Line No. Category 20149 2015® 2016" 2017 2018 2019
1 CET Deferrals $7,483 $5,754 $4,193 $6,602 $3,465
Amortizations

2 2014 Deferral (UE 262)° $1,600 $1,600 $1,600 $1,600 $1,600

3 2015 Deferral (UE 283)" $1,330 $1,330 $1,330 $1,330

4 2016 Deferral (UE 294)"¢ $1,558 $1,558 $1,558

5 2017 Deferral (UM 1796)"% $0 $0  $6,602
6 2018 Costs $3,465

7 Adjust 2014-2016 amortization (5566)

8 Total amortizations by year $1,600 $2,930 $4,488 $4,488 $7,388 $6,602
9 Rate base deferral balance at year end S5,883 $8,707 $8,411 $3,923 S0

10 UM 1796 balance at year end $6,602 $6,602 SO

Notes:

(a) Approved by Commission Order No. 13-459
(b) Approved by Commission Order No. 14-422
(c) Approved by Commission Order No. 15-356
(d) Deferred by Commission Order 16-487
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($000)
Line No. Category 2014° 2015 2016" 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
1 CET Deferrals $7,483 $5,754 $4,193 $6,602 $3,465
Amortizations

2 2014 Deferral Amortization (UE 262)® $1,600 $1,600 $1,600 $1,600

3 2015 Deferral Amortization (UE 283)® $1,330 $1,330 $1,330

4 2016 Deferral Amortization (UE 294) $1,558 $1,558

5 2017 Deferral (UM 1796)@ $0

6 2018 $1,399  $1,399  $1,399  $1,399  $1,399  $1,399  $1,399  $1,399  $1,399  $1,399
7 Total amortizations by year $1,600 $2,930 $4,488 $4,488 $1,399 $1,399  $1,399  $1,399  $1,399  $1,399  $1,399  $1,399  $1,399  $1,399
8 Rate Base deferral balance at year end $5,883 $8,707 $8,411 $3,923  $12,591 $11,192  $9,793  $8,394  $6,995  $5596  $4,197  $2,798  $1,399 $0
9 UM 1796 balance at year end $6,602

Notes:

(a) Approved by Commission Order No. 13-459

(b) Approved by Commission Order No. 14-422

(c) Approved by Commission Order No. 15-356

(d) Deferred by Commission Order 16-4878

(e) Modify CET mechanism to 10 year amortization of all deferral
vintages including the 2017 deferral
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l. Introduction

Please state your names and positions with Portland General Electric Company (PGE).
My name is Patrick G. Hager. | am the Manager of Regulatory Affairs at PGE. | am
responsible for analyzing PGE’s cost of capital.

My name is Chris Liddle. | am the Assistant Treasurer and Manager of Corporate
Finance and Investor Relations. | am responsible for managing the company’s treasury
functions including financing as well as investor relations.

Our qualifications are included at the end of this testimony.

What is the purpose of your testimony?

The purpose of our testimony is to recommend PGE’s cost of capital and capital structure
for the 2018 test year. PGE’s requested cost of capital and capital structure are necessary to
maintain its current credit profile for access to the debt and equity markets, to fund its
significant capital investments planned for 2018, and to provide PGE the opportunity to earn
a fair return for equity shareholders while keeping its costs reasonable. As Dr. Villadsen
discusses in her testimony (PGE Exhibit 1100), guidance regarding the appropriate
authorized cost of capital is provided by the Bluefield' and Hope® United States Supreme
Court decisions as well as ORS 756.040.

What is PGE’s requested overall cost of capital for this filing?

We request and support a 7.46% cost of capital for the 2018 test year. This cost of capital
includes a 9.75% authorized Return on Equity (ROE). Dr. Villadsen has also produced a
recommended range for PGE’s authorized ROE and 9.75% is below the mid-point of that

range. This point estimate is for revenue requirement purposes. Table 1 below shows the

! Bluefield Water Works v. Public Service Comm'n - 262 U.S. 679 (1923)
2 FPC v. Hope Nat. Gas Co. - 320 U.S. 591 (1944)
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recommended cost of the two components of PGE’s capital, common equity and long-term

debt. Table 1 also shows PGE’s forecasted 2018 capital structure.

Table 1
PGE’s Weighted Cost of Capital
Test Year 2018
Average
Outstanding Percentof Component Weighted
Component ($000) [1] Capital [2] Cost Cost
Long-term Debt $2,661,400 50% 5.170% 2.585%
Common Equity $2,521,922 50% 9.750% 4.875%
Total 5,183,322 100% 7.460%
[1] “Average Outstanding” reflects PGE’s projected average values of long-term debt and common equity

for 2018.
[2] “Percent of Capital” reflects PGE’s long-term targeted capital structure of 50% debt, 50% equity, and
is used to calculate PGE’s weighted average cost of capital (Weighted Cost).

Q. How is the remainder of your testimony organized?

A. In the following section, we describe PGE’s financial goals and how we manage
counterparty risks and liquidity. Section Il provides a review of financial and market
regulation changes as well as the recent and near future financial market and economic
conditions. We discuss PGE’s cost of long-term debt, including new and redeemed
issuances in Section IV. In Section V, we discuss PGE’s capital structure. Section VI

provides our qualifications.
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II. PGE’s Financial Goals

What is PGE’s overall financial goal?

Our overall goal is to provide adequate capital and liquidity to fund PGE operations at the

least cost and least risk to customers. For protection against unforeseen changes in cash

flow and to manage daily cash and liquidity needs, we rely on our revolving lines of credit.

Does PGE have additional financial goals?

Yes. As part of our overall financial goal, we have additional goals regarding financial

performance, counterparty credit risk, and liquidity management, including:

 Solid financial performance:

(0]

Maintain investment grade credit ratings;

Access financial markets at reasonable terms to provide liquidity for operations
and capital expenditures;

Achieve an actual ROE that is commensurate with the ROE achieved by a group
of utilities with similar characteristics, service territory, and business risks;
Maintain a capital structure of approximately 50% debt and 50% equity over time;
Set retail prices at a level sufficient to recover prudently incurred costs, including
an overall return on utility investment, while taking into account the economic
conditions of our customers; and

Manage counterparty credit risks, wholesale and retail, to protect our customers
and PGE.

A. Solid Financial Performance

Q. Why is it important for PGE to maintain an investment grade rating?

UE 319 - General Rate Case — Direct Testimony
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It is essential for PGE to maintain an investment grade rating in order to secure financing for
both debt and equity, at reasonable rates, especially in today’s volatile financial
environment, and to maintain access to wholesale energy markets. Without an investment
grade rating, PGE’s access to financing would be more limited, at higher rates, and PGE
would have to provide significant additional collateral to its counterparties (and may lose the
ability to trade with some counterparties) in the wholesale power market, which would result
in higher costs to customers.

How does PGE maintain its investment grade credit rating?

Fundamentally, PGE’s credit rating is a function of its financial performance, which is
driven by PGE’s retail prices and its ability to manage costs. The rating agencies, as well as
equity investors, expect companies to achieve certain financial performance standards to
achieve an investment grade credit rating, as demonstrated in the financial and liquidity
ratios that the rating agencies publish. PGE takes various steps to ensure that our financial
performance continues to place us within the range of the appropriate financial ratios. We
accomplish this through our continuous financial management that includes: closely
monitoring our budgets; minimizing our costs to finance operations through the optimal use
of revolvers, long-term debt, and equity; closely monitoring our capital structure; and by
analyzing our counterparty risks and taking appropriate mitigation measures. Using all of
these measures helps us maintain our financial performance levels that are necessary to
maintain our investment grade credit ratings.

Financial performance is an important element for the rating agencies. Do they

consider other factors?

UE 319 - General Rate Case — Direct Testimony
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A. Yes. Other factors that rating agencies consider include regulatory and recovery risk,

corporate operations and growth, customer and portfolio diversification, and liquidity and
financial measures. We note that in the past, the rating agencies have been concerned with
PGE’s earnings volatility due to one-time but significant write-offs, the asymmetric
deadband on the Power Cost Adjustment Mechanism (PCAM), and Oregon regulation, in
general. PGE closely monitors the evolving rating agencies’ methodologies and annually
visits the major rating agencies for presentations and discussions.

Have PGE’s bond ratings changed recently?

No. However, PGE did receive two upgrades on its long-term debt from Moody’s in the
past few years. PGE’s long-term debt ratings from Moody’s are two notches higher than
Standard & Poor’s (S&P). These ratings were recently affirmed but PGE continues to take
steps to meet S&P’s ratings criteria for an upgrade, which would help lower financing costs
for customers through lower pricing on revolving lines of credit and new debt.

What does PGE do to ensure an optimal long-term cost of capital?

PGE aims to issue long-term debt so that debt maturities closely match investment schedules
of our capital projects. We use First Mortgage Bonds (FMBs) as the primary form of debt
because it has lower cost than unsecured alternatives. PGE evaluates private placement
market rates, bank term loans and delayed draw/forward structures to arrive at the lowest
financing costs available to PGE at the time of our financing need.

How does PGE determine the timing of its financing?

PGE forecasts its cash needs, which include capital expenditures, debt maturities, dividends
and changes in working capital, and attempts to match the timing and amount of its long-

term financing proceeds to meet those requirements. In the past, PGE has used a delayed
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draw for its long-term bonds that allows us to fix the interest rate on the upcoming bond
issue, removing interest rate and funding risk.
Does PGE’s financial performance help PGE to maintain its desired long-term capital
structure?
Yes. As we stated earlier, our desired long-term capital structure is 50% equity and 50%
long-term debt, although it may fluctuate from year to year. We believe that the 50% equity
in our capital structure helps us to better withstand difficult situations, such as under-earning
due to events outside of our control. To maintain this ratio, we use several techniques and
tools as we discussed above. In addition, we require sufficient retail revenues to maintain
the required financial ratios and investor expectations for our long-term capital structure. In
the future, we look to continue to use equity issuances, stock repurchases, capital
expenditure programs, the debt market, and cash from operations to help us maintain our
desired capital structure.

B. Manage Customer and Counterparty Credit Risks
Why is it important for PGE to manage customer credit risks?
PGE attempts to minimize its exposure to customer defaults. PGE’s energy deliveries and
revenues are subject to industry and customer-specific risks and uncertainty, including
potential shut down of plants, curtailment of operations, or new capacity as a result of
changed economic or specific circumstances. In fact, since the onset of the Great Recession
in 2008, a number of our large customers have filed for bankruptcy, liquidated businesses,
changed ownership or permanently shut down operations, substantially affecting PGE’s
actual and anticipated energy deliveries. In particular, in 2015, a large paper manufacturer

closed, causing a decline in deliveries. In 2016, operational changes in our solar and metals
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manufacturing customers caused a further decline in deliveries. Large customer-related
energy deliveries and revenue risk is asymmetric, in that through our discussions with our
large customers, we are often aware of large expansions and increases to loads in advance to
plan for adequate service, but the same notice is not necessarily known or given when
customer’s energy deliveries significantly decline.
How does PGE manage this customer credit risk?
PGE performs credit reviews of our customers and in particular our large customers and
associated industries, with high-tech being the most relevant example. Our load forecasters
work closely with PGE’s Key Customer Managers to gain a better understanding of the
business forecasts provided by our customers and their potential consequences on PGE retail
load. After our review, we then determine the appropriate deposit required of a large
customer. This deposit typically is up to one-sixth of the annual bill.
How does PGE manage counterparty risk?
PGE manages its counterparty risk in wholesale power transactions using the same methods
as for our large customers. We perform credit reviews of our wholesale power customers,
both purchasers and sellers, and then determine the appropriate amount of collateral that we
will require from a counterparty based on their credit risk profile. We also set a minimum
credit rating below which we will not trade with the counterparty.

C. Liquidity Management
What is PGE’s strategy for liquidity management and related revolving credit facility

sizing?

A. PGE’s strategy is fourfold:
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» Carry sufficient credit levels to support both operational and power supply needs over
a five year forward looking time horizon.

» Achieve designation of adequate or better from rating agencies (based on Moody’s
and S&P’s interpretation of our liquidity).

* Fund short-term debt requirements using commercial paper or revolving credit
facility loans as appropriate. Issue letters of credit in lieu of cash collateral if pricing
is right.

* Manage market exposure related to maturing lines of credit by replacing lines one
year prior to maturity.

Q. Has PGE separately analyzed its revolving lines of credit requirements?

A. Yes. PGE periodically analyzes its revolver requirements separately for power supply and
other operational needs, the sum of which vyields the total liquidity requirement for PGE’s
needs. The separation has allowed PGE to ensure that its power and gas procurement efforts
have enough liquidity to meet collateral requirements while also maintaining sufficient
liquidity for other operations.

When did you last perform such an analysis?

We last analyzed our revolving lines of credit requirements in the fall of 2016.

What were the results of your fall 2016 analysis?

> o0 » O

Based on our 2016 analysis, we determined that PGE’s current revolver of $500 million is
sufficient to meet our liquidity needs in support of power supply and other operations. We
will monitor the need to increase the revolver in 2018 based on the outcome of the

Integrated Resource Planning process and subsequent competitive bidding process.
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Q. Did you determine if the results of your analyses would affect PGE’s ratings by
Moody’s and/or S&P?

A. Yes. For Moody’s criteria, our analysis found that our liquidity profile would be rated
“adequate” in 2017 and 2018. For S&P, we would be rated “strong” in 2017 and would be
rated “adequate” in 2018 based on their rating criteria. Based on this set of analyses, we

determined that our current revolver capacity of $500 million is sufficient at this time.
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I11.  Uncertainty in Regulation, Accounting, and Financial Markets

A. Regulation and Financial Markets
What are PGE’s current bond ratings?
PGE’s current bond ratings for secured (first mortgage) long-term debt are Al from
Moody’s and A- from S&P. Ratings for unsecured debt are A3 and BBB. PGE’s credit
ratings, which were recently affirmed, are provided in PGE Exhibit 1002.
You noted above that rating agencies consider a Commission’s regulatory policy when
determining a company’s rating. Can you provide some additional detail?
Yes. Regulatory policy that supports timely recovery of prudent costs is essential to
maintaining a stable, investment grade credit rating. Both Moody’s and S&P consider
regulatory policy a key factor in their determination of a utility’s creditworthiness. Moody’s
places 25% weight on the factor “Regulatory Framework” (with the other three factors and
their weights being “Ability to Recover Costs and Earn Returns,” 25%, “Diversification,”
10% and “Financial Strength and Liquidity,” 40%).> S&P indicates that “[r]egulation is the

most critical aspect that underlies regulated integrated utilities” creditworthiness.”

Key
characteristics in the assessment of regulatory environment for both credit rating firms
include the consistency and predictability of Commission decisions, as well as the ability for
timely recovery of prudently incurred costs.

Have financial analysts or rating agencies noted any concerns regarding regulatory

outcomes as they pertain to PGE?

® “Rating Methodology — Regulated Electric and Gas Utilities.” Moody’s Investor Service- December 23, 2013.
* “Key Credit Factors for the Regulated Utilities Industry.” Standard & Poor’s- November 19, 2013.
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Yes. Both Moody’s and S&P have expressed some concern regarding the recovery of
PGE’s capital costs for Carty.” They expect that the increased costs for Carty will be
recovered either through the litigation proceedings occurring between PGE, the Carty
construction contractor, and two sureties who provided a performance bond on the project,
or through retail rates.

Do financial analysts have additional concerns regarding regulatory outcomes for
PGE?

Yes. Sell side analysts have noted that the Public Utility Commission of Oregon (OPUC)
has historically allowed ROEs that are slightly below the national average, but they also note
that recent settlements have included constructive outcomes such as timely rate recognition
of investment, forward looking test years, revenue decoupling, and a renewable adjustment
clause.® In the past, the rating agencies have stated concerns regarding the asymmetric
nature and size of the deadbands in the PCAM, and it has been an ongoing concern
expressed by financial analysts.

What concerns have financial analysts expressed regarding the PCAM?

Most electric utilities tend to have a ‘pass through’ of their power costs if a PCAM is in
place, with no deadbands. PGE’s asymmetrical deadband is unique. Thus, it is not
unexpected that analysts’ concerns surround the wide deadband and the asymmetry of
benefits allocation, which could result in “meaningful” impacts on PGE’s earnings,
increasing volatility. Wells Fargo mentions the following risks for PGE: negative regulatory

developments; Request For Proposal outcome uncertainty; and risks related to the

® “portland General Electric”, Credit Opinion, Moody’s Investment Service, July 8, 2016

“Portland General Electric”, RatingsDirect, S&P Global Ratings, June 23, 2016

® “POR Maintained Guidance; IRP Pending - Hold.” Gabelli & Company- October 31, 2016.
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asymmetrical PCAM (hydro, plant outages, etc.).” J.P. Morgan lists PGE fuel and purchased
power recovery mechanism as a source of risk: “any combination of a reduction in hydro
conditions or an increase in the price of coal or natural gas could adversely impact POR’s

»8

near-term earnings. Key Banc views the PCAM as a source of “earnings variability

related to fuel price volatility” and has stated that “[a]ny opportunity to make changes to this
mechanism to reduce earnings risk around fuel would be viewed positively.”®
How does increased earnings volatility impact PGE’s cost of capital?
Financial theory states that, all else equal, increased earnings volatility results in increased
uncertainty or risk. This is because investors and creditors require greater compensation for
owning an investment with more risk. A firm with greater earnings volatility will have a
higher cost of capital than a firm with more stable earnings. If the current PCAM structure
results in a higher level of earnings volatility relative to that faced by comparable firms, then
investors’ required rate of return for PGE will be higher as well. As a result, investors will
demand a higher return to hold PGE’s debt or common stock increasing the cost to finance
PGE activities.

B. Update of Financial and Accounting Regulation Changes
How have financial sector regulations changed?
Following the financial crisis, policymakers and regulators have sought to impose tougher
rules and standards on banks in hopes of preventing future systemic crises. Regulatory
efforts have been primarily focused in the following four areas: higher capital requirements

(including higher minimum ratios and higher quality capital); new liquidity standards (new

ratios and requirement for higher quality liquid assets); assigning higher capital

" “pOR: CapEx Comes Through On Q3 Update” -Wells Fargo Equity Research- 28 October 2016
8 «U.S. Utilities & Power Outlook.”-J.P.Morgan-16 December 2016
% “Utilities — ALERT: Edison Electric Institute.” —Key Banc Capital Markets- 8 November 2016
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requirements and increasing supervision for the largest financial institutions (Systemically
Important Banks); complying with money market reforms (causing a significant shift from
prime fund to government funds and impacting yields); and adopting national initiatives
(Dodd-Frank and Volker rule).

How did commercial banks meet these new requirements?

First, the banks began tightening of lending standards during 2012, making it more difficult
for firms to access credit, potentially increasing firms’ costs to obtain credit. Second, banks
were forced to participate in the liquidity scenarios outlined by central banks around the
world, encouraging many banks to maintain more reserves on hand than they had
historically. One additional result is that U.S. banks have significant excess reserves at the
Federal Reserve Bank (Fed),™ leaving less available for lending.

Have these new requirements affected PGE’s ability to access funds?

PGE has yet to see a significant impact due to these requirements. In 2015, we saw some
financial stress passed through to PGE and other utilities as banks complied with the Basel
111 regulation (full compliance is required by 2019). However, we have yet to experience the
notable increase in borrowing costs we expected to result due to this stress. Banks have
chosen to be more particular when lending funds and, therefore, the availability of credit has
tightened for certain entities.

What challenges does PGE face in connection to imputed debt?

PGE faces significant risks and uncertainties connected with imputed debt from purchased
power contracts: S&P “imputes” additional debt to PGE’s capital structure based on the

payments from long-term power purchase agreements (PPAs). S&P believes that because of

19 http://research.stlouisfed.org/fred2/series/EXCSRESNS.
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these quasi-debt instruments an adjustment must be made to the capital structure to reflect
the additional leverage of PPA contracts. Significant increases in the debt ratio are a
quantitative trigger for potential ratings downgrades. A ratings downgrade by S&P from
PGE’s current rating could result in higher interest rates on debt issuances, an inability to
attract equity capital at a reasonable price, and additional collateral postings for power
supply operations.

What challenges does PGE face in connection with Financial Accounting Standards
Board Accounting Standards?

Accounting Standards Codification (ASC) 810 Consolidation of Variable Interest Entities
(VIE) provides guidance for determining the financial reporting for entities over which
control is attained by means other than through voting rights. Under ASC 810,
consolidation is based on the power to direct significant activities of the VIE and the
obligation to absorb losses that are significant to the VIE. The entity with the power to
direct significant activities and the obligation to absorb significant losses becomes the
“primary beneficiary” of the VIE and, in turn, is required to consolidate the financial
statement of the VIE for financial reporting to the SEC. ASC 810 requires consolidated
financial statements to reflect total assets under control and total liabilities for which an
entity is responsible.

Under ASC 810, PGE may be required to reflect the total assets, liabilities and
non-controlling interests of its PPA counterparties on PGE’s balance sheet on an ongoing
basis when reporting its financial position on a consolidated basis. Although PGE is not
involved in the creation of these entities and has no equity or debt invested, we may be

required to consolidate the financial results of PPA counterparties with our own. The
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counterparty entities are expected to be highly debt-leveraged and consolidating their capital
structure will likely distort PGE’s authorized capital structure. High debt leverage will
impact PGE’s creditworthiness, as the increase in PGE’s debt-to-equity percentage increases
financial risk. To support PGE’s creditworthiness and realign its capital structure, an
increase to PGE’s common equity could be necessary to offset the impact of the additional
debt, consolidated under ASC 810.

Has the Financial Accounting Standards Board revised or added Accounting
Standards that could impact PGE?

Yes. In February 2016, ASC 842 Leases was updated by the Financial Accounting
Standards Board. The new standard will require operating leases to be recorded on a
company’s balance sheet as a right of use asset with a corresponding lease liability. On the
income statement, capital lease assets will be amortized and recorded within applicable
depreciation and amortization periods, and the minimum lease payments will be split
between principal and implied interest, which will be recorded as interest expense.
Operating leases will record amortization and interest expense as one straight-line value
within operating expense on the income statement. PGE is in the process of quantifying the
impacts of the new lease standard and plans to adopt the standard no earlier than its effective
date of January 1, 2019. In light of our earlier discussion on imputed debt, PGE continues
to have discussions with S&P as well as Moody’s regarding their expected treatment of

these changes for ratings purposes; however, nothing definitive is available yet.

UE 319 - General Rate Case — Direct Testimony



10

11

12

13

14

15

16

17

18

19

20

21

22

UE 319/ PGE /1000
Hager — Liddle / 16

C. Macroeconomic Uncertainty

Q. One factor that can certainly affect bond ratings is the economy, as earnings are

partially driven by economic growth. Can you provide a brief overview of the recent
years’ market conditions and going forward?

Yes. First, we should expect some uncertainty in financial markets due to the change in the
U.S. presidential administration and the expected changes in fiscal and monetary policy
direction. Second, the U.S. economy has become more integrated into the world economy
over time. Thus, developments in other parts of the world can affect the U.S. economy and
require additional awareness of these developments. In addition, most developed countries
continue to grapple with the challenge of taking appropriate fiscal and monetary policy
actions in the aftermath of the financial crisis, with several central banks pursuing negative
interest rates. Of significant concern is the euro zone. The euro zone grew slightly in the
first quarter of 2016, but the growth slowed in the second half of the year. The lack of
growth in the euro zone can impact the U.S. economy as the demand for its exports will
decline, due to lower income in the euro zone as well as the strengthening dollar. Of
particular concern in the euro zone are:

» Britain’s 2016 vote to exit the European Union (EU), or ‘Brexit’. The separation of
Britain from the Common Market will have significant impacts on the financial
markets, although no one is quite certain what those impacts will be. For example,
London is the center for much of the European financial industry and if Britain
departs from the EU, then that financing may migrate to Frankfurt or another EU
financial center. Also, trade between Britain and the EU (and between Ireland and

Britain) is likely to be disrupted as the EU imposes tariffs or other trade measures
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until a trade agreement is negotiated. The euro and the pound are both likely to be

impacted and the dollar is likely to strengthen as investors seek stability.

» The continuing political development in Greece. Greece elected a government that

pledged to cancel the austerity program imposed by outside financial entities in
exchange for additional lending to Greece. The current government continues to
negotiate with international lenders and to pursue no additional austerity measures.
This situation will likely continue in 2017 and beyond and will continue to have an
impact on the financial markets.

The Italian banking crisis. Italy’s banks are being weighed down by several hundred
billion dollars in bad loans, which they are having difficulty divesting. They are also
struggling with basic profitability as Italy’s economy is at a standstill and not
expected to grow more than 1% in the coming years. Failure of Italy’s banks could
result in negative financial consequences across Europe with potential effects on

global markets.

Another macroeconomic factor that needs to be considered is the expected rise of
interest rates. The Fed ended its quantitative easing in 2014 and has raised rates twice
within the last 14 months. The most recent increase of a quarter of a percentage point
occurred in December 2016, and the Fed has forecasted three quarter-point increases in 2017
with the stated caveat that the impact of new economic policies could alter future

decisions.*

Q. Do potential risks remain in the U.S. or global economies?

1 “Fed Raises Rates for First Time in 2016, Anticipates 3 Increases in 2017” The Wall Street Journal, 15 December

2016

http://www.wsj.com/articles/fed-raises-rates-for-first-time-in-2016-anticipates-3-increases-in-2017-1481742086
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A. Yes. Rating downgrades or deteriorating credit quality of a country may result in a decline

in the value of government bonds held by banks, triggering losses. Where the securities are
used as surety for funding or derivatives, banks face calls for additional collateral, draining
liquidity from markets.

Banks may be forced to hedge their credit value adjustments - adjustments made to
account for the credit risk of counterparties. This hedging is usually done by purchasing
default protection on sovereign entities or shorting government bonds. This will exacerbate
losses as sovereign entities” bond values fall further.

Market constraints may necessitate use of proxies for sovereign entities, including
shorting or buying insurance on equity indices or major stocks. Banks may short sell the
currency as a de facto hedge. Proxy hedges transmit the volatility into other asset markets.
This creates additional risk as volatility spikes sharply and correlation between major asset

classes becomes unstable, especially in a risk-on risk-off trading environment.
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I\VV. Costof Long-Term Debt

Q. How did you calculate the cost of long-term debt for 2018?

A. PGE Exhibit 1001 presents the amount and the effective cost of PGE’s outstanding long-
term debt for the test year. This includes existing bond issuances as of January 15, 2016, as
well as bond issuances and retirements expected in 2017 and 2018. We included the
applicable adjustments to debt as approved in OPUC Order No. 07-015 when calculating the
amount of debt outstanding. The full amount and cost for each issuance of debt outstanding
at year end is included. We then multiply the amount outstanding by the effective interest
rate for each bond issuance. The effective interest rate represents the internal rate of return
for each of the cash flows associated with each debt issuance, including all unamortized call
premiums and issuance expenses for debt issuances replaced before maturity with less

expensive financings. Table 2 below summarizes PGE’s cost of long-term debt for test year

2018.
Table 2
PGE’s Cost of Long-Term Debt ($000)
UE 294*
2018 Forecast Order No. 15-356  Difference
Principal Amount $ 2,661,400 $2,344,400 $ 317,000
Annual Interest Cost $ 137,603 $125443 $12,160
Effective Interest Rate 5.170% 5.350% (0.180)%

* UE 294 figures include amounts from long-term debt issued in January 2016.

Q. What future debt issuances did you include in your analysis?
A. We expect to issue $450 million in long-term fixed rate debt during 2017, and have included
the full amount in our calculation as our current best estimate. At this time, we do not

anticipate the need to issue long-term debt in 2018. We will provide an update to our cost of
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long-term debt in our rebuttal testimony, which will include changes in long-term debt for

2018, if any.

. What is the expected term, coupon rate, and issuance cost for the bonds to be issued in

20172

PGE currently expects to issue three 30-year tranches of FMBs in 2017 with an estimated
coupon rate of 4.24%. The first tranche is expected to be issued early in the year, and the
second two tranches are expected to be issued late in 2017. We will update our cost of debt
as actual terms become available.

How were the estimated coupon rates and issuance costs derived by PGE?

The rates are based on an indicative new issuance pricing analysis, which includes a current
estimated credit spread provided by a subset of PGE’s investment banks and a forecast of
treasury rates from Global Insight.

Is any long-term PGE debt maturing in 2017 or 2018?

Yes. PGE has $150 million of term loans maturing in November 2017. At present, there are

no maturities in 2018.
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V.  Capital Structure

Q. How did you determine the appropriate capital structure for 2018?

A. We evaluated PGE’s capital structure using the forecasted income statement and balance

sheet for 2018. Additionally, we considered several factors, including PGE’s need to
maintain its financial strength; flexibility and adequate liquidity; its ability to maintain
reliable and economical access to the capital markets; minimizing the cost of capital to
customers and shareholders; and the Commission’s Order in UE 294 (Order No. 15-356).
We also considered PGE’s desire to maintain a capital structure consisting of 50% long-term
debt and 50% equity.

Does PGE expect to issue common equity in 2018?

No. At this time PGE does not anticipate additional equity issuances but we will provide an

update if our financing plans change.

Q. Areyou seeking a different capital structure than that in UE 294?

No. In UE 294, Order No. 15-356 adopted a settlement among the parties that reaffirmed
PGE’s regulated capital structure at 50% equity and 50% debt. PGE’s long-term goal
continues to be to maintain our capital structure at 50% equity and 50% debt; however, the
equity ratio fluctuates around the 50% target level, due to the timing and size of debt and

equity issuances.

Q. Why does PGE intend to maintain 50% equity in its capital structure?

It is the optimal debt-to-equity ratio for PGE because it offers a balance between the ideal
debt-to-equity range and reduces our cost of capital. The equity portion of PGE’s capital
structure is important because it represents how PGE finances its cash needs. In addition,

the equity portion helps offset the leverage and risk that PGE encounters, in part, as it has
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finished its large capital expenditure program. It is also required to help offset the leverage

imputed by the rating agencies due to purchased power. In light of ASC 810 (discussed

above), understanding and mitigating the leverage created by imputed debt is also important.

Additionally, PGE faces risks in today’s banking environment because of its small size, and

it must maintain a solid capital structure and financial flexibility to help contain customer

costs and retain shareholder value.

Q. Aside from the risks discussed above, what other types of significant risks does PGE

encounter today?

A. PGE encounters a variety of risks including:

Hydro and wind availability and weather changes: Weather creates risk for PGE in
several ways, including: lower than average stream flows; lower than average wind
flows and/or the timing of it; and volatility in electricity usage because of sudden,
unexpected weather changes and severe storms. These risks are not mitigated by our
decoupling mechanism and can potentially force PGE to purchase more spot energy,
when the markets may be tight. The costs resulting from these purchases could be
greater than what is included in customer prices.

Regional economic weakness: Regional economic weakness can adversely affect
PGE’s revenues. Weakness in the state of Oregon’s economy, can lead to a decline in
electricity usage as customers conserve electricity in response. This can negatively
impact PGE’s revenues, thereby reducing PGE’s profits, which negatively affect
PGE’s retained earnings and returns to investors. Lower retained earnings affect our
ability to reinvest in the business. Oregon’s economy was especially hard-hit during

the recession and financial crisis of 2008, and has only recently recovered.
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« Uncertainty regarding financial and business operations contingencies: as noted in our
SEC annual 10-K and quarterly 10-Q filings.”> PGE could be vulnerable to cyber
security and physical asset attacks. The electric industry is going through accelerated
technological changes, which can make a basic premise of the current business model
(economies of scales gained from central generation facilities) obsolete. Our
workforce is aging, and PGE is starting to experience difficulties in finding
replacements for key positions.

o Uncertain federal and state energy policy: legislative or regulatory efforts to reduce
greenhouse gas emissions and water discharges from thermal plants could lead to
increased capital and operating costs. Operating changes required from PGE in order
to comply with existing and new laws related to fish and wildlife also could
materially increase PGE costs.

Do the financial markets agree that these are risks for PGE?

Yes. Recent reports from various equity analysts include at least one of the risks listed
above. We have included the most recent reports from Wells Fargo and Ladenburg
Thalmann in our confidential work papers.

Can PGE mitigate these risks?

PGE can manage some of these risks, but not others. For risks that PGE can manage, PGE
develops management capabilities and core competencies, as well as establishes strong
processes and procedures to mitigate those risks. PGE is proactively implementing

programs that will better prepare us for the operational impacts of adverse events. For

12 hitp://investors.portlandgeneral.com/sec.cfm

Starting with page 116,Note 18- 2015 SEC Form 10-K
http://files.shareholder.com/downloads/POR/328496689x0xS784977-16-111/784977/filing.pdf
Starting with page 26 Note 7- the most recent 10/28/16 SEC Form 10-Q
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example, recovery from catastrophic events remains a key strategic focus of PGE. PGE’s
office of Business Continuity and Emergency Management has developed formal recovery
plans to address disasters and implement emergency management procedures. PGE is also
taking measures to address cyber security risks by increasing Information Technology
security staff and evaluating process improvements for detection and prevention of cyber-
attacks. Another risk category is PGE’s fuel supply. PGE is developing backup plans for
fueling in the event of extended outages of natural gas pipelines or coal supply. We are
looking at gas dispatch modeling and performing cost-benefit analysis of re-establishing the
ability of gas plants to run on oil if pipeline interruptions occur. We are also moving forward
with storage solutions and have provided a Notice to Proceed to NW Natural to develop its
North Mist storage facility in order to provide long-term no-notice underground natural gas
storage to serve our Beaver and Port Westward natural gas fired generating plants.*?

We note however that there are risks that PGE cannot manage including those
associated with the government or regulatory framework. For these types of risk, we ensure
that we are prepared, aware, and capable of responding to them to the best of our ability and
we continue to actively participate in the legislative and regulatory arenas.

Could the risks addressed above alter the cost of capital you request?
Yes. If these risks result in financial distress to PGE, the cost of long-term debt and the cost
of equity will increase, with a resulting long-term cost impact on customers through

increased borrowing costs and possibly a ratings downgrade.

Bu“NW Natural Receives Notice to Proceed on its North Mist Expansion Project” Nasdag Global New Wire. 3
October 2016
https://globenewswire.com/news-release/2016/10/03/876446/0/en/NW-Natural-Receives-Notice-to-Proceed-on-its-
North-Mist-Expansion-Project.html
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V1. Qualifications

Mr. Hager, please state your educational background and experience.

I received a Bachelor of Science degree in Economics from Santa Clara University in 1975
and a Master of Arts degree in Economics from the University of California at Davis in
1978. In 1995, | passed the examination for the Certified Rate of Return Analyst (CRRA).
In 2000, I obtained the Chartered Financial Analyst (CFA) designation.

I have taught several introductory and intermediate classes in economics at the
University of California at Davis and at California State University Sacramento. In addition,
I taught intermediate finance classes at Portland State University. Between 1996 and 2004,
I served on the Board of Directors for the Society of Utility and Regulatory Financial
Analysts. Locally, | have been on the Board of Directors for Advantis Credit Union since
2007, serving previously on the Audit Committee.

I have been employed at PGE since 1984, beginning as a business analyst. | have
worked in a variety of positions at PGE since 1984, including power supply. My current
position is Manager, Regulatory Affairs.

Mr. Liddle, please state your educational background and experience.
I received a Bachelor of Science degree in Business Administration with a finance emphasis
from the University of Oregon in 2004 and a Master of Business Administration degree
from Portland State University in 2009.

I have been employed at PGE since 2005, beginning as an analyst in PGE’s Corporate
Finance Department. | then worked in PGE’s Investor Relations Department. | spent
approximately seven years working in PGE’s Rates and Regulatory Affairs Department. |

then managed PGE’s forecasting team including financial and load forecasting, and
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economic analysis. My current position is Assistant Treasurer and Manager of Corporate
Finance & Investor Relations.
Does this conclude your testimony?

Yes.
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List of Exhibits

PGE Exhibit Description
1001 Cost of Long-Term Debt
1002 Standard & Poor’s and Moody’s Investors Service Credit Ratings
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Cost of Long-Term Debt
Expected December 31, 2018 - 2018 Test Year
Updated 01.04.2017
Call Premium & Net to Face
Issue Maturity Gross DD&E Unamort. DD&E Net Embedded Gross Face Amount Net Amount Weighted
AWO Type Description Date Date Term  Coupon Proceeds Issue Costs of Refunded Issue FIN Proceeds Cost Rate Outstanding Outstanding Weight Rate
A (8) © (©) ) F) (©) (H) 0} ) (K) L M) (N) ©) (P) Q) (R)
[1-3-K] [L/1] [N*0] [O/Total]  [Q*M]
1 7000000037 Series MTN 9.310% Series 12-Aug-91 11-Aug-21 30 9.310% $20,000,000 $176,577 $0 $19,823,423 9.399%  99.117% $20,000,000 $19,823,423 0.751% 0.071%
2 7000000022 Series VI MTN 6.750% Series 4-Aug-03  1-Aug-23 20 6.523% $50,000,000 $521,342 $1,946,809 1 $47,531,849 6.985%  95.064% $50,000,000 $47,531,849 1.879% 0.131%
3 7000000023 Series VI MTN 6.875% Series 4-Aug-03  1-Aug-33 30 6.648% $50,000,000 $521,342 $1,946,809 1 $47,531,849 7.046%  95.064% $50,000,000 $47,531,849 1.879% 0.132%
4 7000000024 FMB 6.310% Series 26-May-06  1-May-36 30 6.310% $175,000,000 $1,270,865 $6,199,472 3 $167,529,663 6.640%  95.731% $175,000,000 $167,529,663 6.575% 0.437%
5 7000000025 FMB 6.260% Series 26-May-06  1-May-31 25 6.260% $100,000,000 $723,857 $4,132,982 2 $95,143,161 6.662%  95.143% $100,000,000 $95,143,161 3.757% 0.250%
6 7000000433 FMB 5.800% Series 16-May-07 1-Jun-39 32 5.800% $170,000,000 $1,447,420 $50,969 3 $168,501,611 5.861%  99.119% $170,000,000 $168,501,611 6.388% 0.374%
7 7000000027 FMB 5.810% Series 19-Sep-07 1-Oct-37 30 5.810% $130,000,000 $1,627,092 $0 $128,372,908 5.899%  98.748% $130,000,000 $128,372,908 4.885% 0.288%
8 7000000181 FMB 6.100% Series 13-Apr-09  15-Apr-19 10 6.100% $300,000,000 $2,608,223 $0 4 $297,391,777 6.218%  99.131% $300,000,000 $297,391,777 11.272% 0.701%
9 7000000182 FMB 5.430% Series 3-Nov-09  3-May-40 30.5 5.430% $150,000,000 $1,034,283 $0 $148,965,717 5.477%  99.310% $150,000,000 $148,965,717 5.636% 0.309%
10 7000000185 PCB Clstrp 98A Fixed 11-Mar-10  1-May-33 23 5.000% $97,800,000 $688,885 $1,521,911 5 $95,589,204 5.168%  97.739% $97,800,000 $95,589,204 3.675% 0.190%
11 7000000036 PCB Brdmn 98A Fixed 11-Mar-10  1-May-33 23 5.000% $23,600,000 $166,234 $912,065 5 $22,521,701 5.346%  95.431% $23,600,000 $22,521,701 0.887% 0.047%
12 3000000509 FMB 4.47% Series 27-Jun-13  15-Jun-44 31 4.470% $150,000,000 $1,121,463 $0 $148,878,537 4.515%  99.252% $150,000,000 $148,878,537 5.636% 0.254%
13 3000000510 FMB 4.47% Series 29-Aug-13  14-Aug-43 30 4.470% $75,000,000 $560,731 $0 $74,439,269 4.516%  99.252% $75,000,000 $74,439,269 2.818% 0.127%
14 3000000576 FMB 4.74% Series 15-Nov-13  15-Nov-42 29 4.740% $105,000,000 $671,615 $0 $104,328,385 4.781%  99.360% $105,000,000 $104,328,385 3.945% 0.189%
15 3000000575 FMB 4.84% Series 16-Dec-13  15-Dec-48 35 4.840% $50,000,000 $319,817 $0 $49,680,183 4.878%  99.360% $50,000,000 $49,680,183 1.879% 0.092%
16 3000000696 FMB 4.39% Series 15-Aug-14  15-Aug-45 31 4.390% $100,000,000 $628,548 $0 6 $99,371,452 4.427%  99.371% $100,000,000 $99,371,452 3.757% 0.166%
17 3000000697 FMB 4.44% Series 15-Oct-14  15-Oct-46 32 4.440% $100,000,000 $628,548 $0 6 $99,371,452 4.477%  99.371% $100,000,000 $99,371,452 3.757% 0.168%
18 3000000698 FMB 3.51% Series 17-Nov-14  15-Nov-24 10 3.510% $80,000,000 $502,838 $0 6 $79,497,162 3.585%  99.371% $80,000,000 $79,497,162 3.006% 0.108%
19 3000000789 FMB 3.55% Series 15-Jan-15  15-Jan-30 15 3.550% $75,000,000 $375,000 $0 $74,625,000 3.593%  99.500% $75,000,000 $74,625,000 2.818% 0.101%
20 3000000831 FMB 3.50% Series 20-May-15 20-May-35 20 3.500% $70,000,000 $350,000 $2,665,260 8 $66,984,740 3.810%  95.692% $70,000,000 $66,984,740 2.630% 0.100%
21 3000000898 FMB 2.51% Series 6-Jan-16 6-Jan-21 5 2.510% $140,000,000 $627,125 $8,536,430 7 $130,836,445 3.966%  93.455% $140,000,000 $130,836,445 5.260% 0.209%
22 2017-1 FMB 4.24% Series 1-Mar-17  1-Mar-47 30 4.240% $125,000,000 $875,000 $0 9 $124,125,000 4.282%  99.300% $125,000,000 $124,125,000 4.697% 0.201%
23 2017-2 FMB 4.24% Series 1-Oct-17 1-Oct-47 30 4.240% $125,000,000 $875,000 $0 9 $124,125,000 4.282%  99.300% $125,000,000 $124,125,000 4.697% 0.201%
24 2017-3 FMB 4.24% Series 1-Nov-17  1-Nov-47 30 4.240% $200,000,000 $1,400,000 $0 9 $198,600,000 4.282%  99.300% $200,000,000 $198,600,000 7.515% 0.322%
Annual expense from loss on reacquired debt $17,139 ($17,139)
Totals $2,661,400,000 $19,721,805 $27,929,846 9 $2,661,400,000 $2,613,765,488 100.00% 5.169%
Cost of LT Debt
(includes annual expense from loss on reacquired debt) 5.170%
Total Gain/Loss 2018
Losses on Other Reacquired Debt Issue Date Mat. Date Reacquisition Date Gross Proceeds  to Amortize Expense
70000001 5.450% Colstrip 98B Fixed PCB due 1-May-03  1-May-33  1-May-09 $21,000,000 $411,622 §17,139
17,139

Footnotes

$5.8 million in call premia resulting from acquisition of 9.46% and 7.75% issues was allocated evenly among August 2003 issues (see UE 180, PGE Exhibit 1400, page 3).

There was a $12 million call premium on the 8.125% redeemed issue. A portion was disallowed in UE 180. The remainder is rolled into the new debt and will be paid over the
period of the May 2006 issuances.

$5.1 million Trojan 1990B PCBs redeemed early in June 2007. Unamortized loss of $50,969 was added to the 5.80% series $170MM issued in May 2007 used to redeem the PCBs.
"DD&E Issue Costs" (column J) was updated to reflect $222,000 discount to par at issuance.

PCB issues put-back to PGE in May 2009. PGE re-marketed in March 2010 (due on original maturity date of 05/01/2033).

See next tab for Report of Securities

2016 Q1 issuance on Lines 21 is updated with 140M issuance of FMB in January 2016.

The 6.80% $67M 7-year series maturing Jan. 2016 earlier replaced by a like 7-year pro forma series in 2016 is now updated to New Actual Line 20 data.

N e
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Standard & Poor's and Moody's Investors Service Credit Ratings

S&P Rating Date Moody's Rating Date
Senior Secured Debt A- 6/23/2016 Al 7/8/2016
Senior Unsecured BBB 6/23/2016 A3 7/8/2016
Short-term/ Commercial Paper A-2 6/23/2016 P-2 7/8/2016

"Credit Opinion: Portland General Electric Company" June 23, 2016. Standard & Poor's
"Credit Opinion: Portland General Electric Company" July 8, 2016. Moody's Investors Service
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Where rs is the cost of capital for investment S; r; is the risk-free rate; fs is the beta risk
measure for the investment S; and MRP is the market risk premium. The CAPM relies on
the empirical fact that investors price risky securities to offer a higher expected rate of

return than safe securities. | estimate this model using Value Line betas, the risk-free rate
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that Blue Chip forecasts for 2018 (as in the risk-premium analyses above), and the
historical MRP for the period 1926-2015 as reported by the 2016 Duff & Phelps Valuation
Handbook. I also implement two variations of the model that relies on the empirical
observation that the intercept in Figure 1 is higher than in the theoretical CAPM, but the
slope is lower. The CAPM and the empirical CAPM results in cost of equity estimates in
the range of 9.3% to 10.2% for the full sample and 9.2% to 10.1% for the subsample,

which confirms that PGE’s requested ROE of 9.75% is reasonable. The details of this

model are in PGE Exhibits 1103 and 1104. ........cccooiiiiiieriinieesesreese e 39
VI CONCIUSIONS ...ttt 41
VI QUAKIFICALIONS. .. ..ccuiiiiicciie ittt et b e e sae e e be e s breebeesareenes 42
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l. Introduction and Summary

Q. Please state your name, occupation and relationship with Portland General Electric
Company (“PGE”).

A. My name is Bente Villadsen and | am a principal at The Brattle Group (Brattle). My
business address is The Brattle Group, 44 Brattle Street, Cambridge, MA 02138, USA. |
have been asked by Portland General Electric Company (PGE) to estimate the cost of equity
that PGE should be allowed an opportunity to earn on the equity portion of its rate base for
the period after January 1, 2018.

My qualifications are included at the end of my testimony.

Q. Please summarize your results.

A. The results | arrived at are detailed in Table 1 below.*

Table 1: Summary of ROE Estimates for PGE?

Range of Estimates Midpoint
DCF Models 9.0% - 10.3% 9.65%
Risk Premium Model 9.9% -10.4% 10.15%
Other Tests® 9.3% - 10.2% 9.75%
Range 9.3% - 10.3% n/a
Midpoint / Average 9.8% 9.85%

I understand that the Commission in the past has relied primarily on the Discounted Cash

Flow (DCF) model and in particular the multi-stage DCF model, which | estimate at 9.1%

! The Public Utilities Commission of Oregon (Commission) has, in the past, given no weight to the CAPM (Order
01-777, p. 32). Therefore, | use the CAPM as a check on the other estimates rather than a primary method in this
matter.

Data cited in Table 1 use all sample companies.

I use the CAPM as a check, which results in an ROE of 9.2% to 10.2%. For 2016, the average allowed ROE for
integrated electric utilities was 9.77% (excluding VA limited-issue Rider matters, which often involve generation
incentives). See PGE Exhibits 1103 and 1105 for details. Source: Authorized ROE data from SNL Financial as
of 1/9/2017.

UE 319 - General Rate Case — Direct Testimony



10

11

12

13

14

15

16

17

18

19

UE 319/ PGE /1100
Villadsen / 2

using a combination of the Office of Management and Budget (OMB) and Blue-Chip GDP
long-term growth rate (and at 9.0% using Blue Chip alone).* Thus, the multi-stage DCF
model results in estimates that are below the midpoint, but PGE’s smaller market
capitalization warrants a size premium of 60-70 basis points, which results in a multi-stage
DCF result of 9.6% - 9.8%.° Other DCF models, the risk premium model, as well as other
tests find a range of 9.0% to 10.4%. If | eliminate the highest and lowest estimate, my range
is 9.3 to 10.3%, which includes PGE’s requested ROE of 9.75%, which is slightly below
both my estimated midpoint of 9.8% and the average of the midpoint estimates of 9.87%. |
further note that once PGE’s smaller size is considered, the multi-stage DCF fully supports
PGE’s request. Finally, I note that the average allowed ROE for integrated electric utilities
in 2016 was 9.77%. Therefore, PGE’s request is conservative.

How did you estimate the ROE for PGE?

To assess the cost of capital for PGE, | start by selecting a sample of integrated electric
utilities from Value Line’s universe of electric utilities. The sample companies are selected
to be comparable to PGE, so | include electric utilities that (i) have more than 50% regulated
assets and (ii) own generation. In addition, the companies are screened based on financial
criteria such as credit ratings and on data availability. For each company, | then estimated
the cost of equity using standard methods including two versions of the DCF model, the risk

premium model, a review of recently allowed ROE, and as a test, two versions of the Capital

* | use the consensus forecast of the nominal GDP growth rate for 2023-2027 from the October 2016 Edition of
Blue Chip Economic Indicators. In the 2017 Edition of Analytical Perspectives: Budget of the U.S. Government,
the OMB forecasts an average nominal GDP growth rate of 4.3% from 2023-2026 (see page 12, Table 2-1). For
the combination of Blue Chip and OMB GDP growth rates, | use 4.2% — the average of 4.1% and 4.3%.

® | note that according to Duff and Phelps / Ibbotson, “SBBI 2016 Classic Yearbook,” (SBBI 2016) pp. 7-3, PGE’s
market capitalization makes it a decile 7 company, whereas the average of the comparable companies is decile 3-4
in terms of size. According to page 7-16, the size premium that is warranted for a company of PGE’s size relative
to the comparable companies is 60-70 basis points.
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Asset Pricing Model (CAPM). 1 ensure consistency between the capital structure used to
derive the cost of equity estimates and PGE’s regulatory capital structure and also evaluate
critical risk factors that may differ between PGE and the sample. Specifically, I note that
PGE is smaller than the majority of the sample companies and has just finished integrating a
large amount of new generation (e.g., Carty and wind) into its supply mix. 1 also note that
the average credit rating in my sample is BBB+ using Standard & Poor’s (S&P) ratings,

while S&P rates PGE BBB (Moody’s rates PGE higher at A3).°

® Ratings cited in my work papers are S&P ratings as reported by Bloomberg.
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II.  Cost of Capital Theory

A. Cost of Capital and Risk

Q. How is the “cost of capital” defined?

A. The cost of capital is defined as the expected rate of return in capital markets on alternative

investments of equivalent risk. In other words, it is the rate of return investors require based
on the risk-return alternatives available in competitive capital markets. The cost of capital is
a type of opportunity cost: it represents the rate of return that investors could expect to earn
elsewhere without bearing more risk. “Expected” is used in the statistical sense: the mean of
the distribution of possible outcomes. The terms “expect” and “expected,” as in the
definition of the cost of capital itself, refer to the probability-weighted average over all
possible outcomes.

The definition of the cost of capital recognizes a tradeoff between risk and return that
can be represented by the “security market risk-return line” or “Security Market Line” for
short. This line is depicted in Figure 1 below. The higher the risk, the higher the cost of

capital required.
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Figure 1: The Security Market Line
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Q. Why is the cost of capital relevant in rate regulation?

A. As noted above, the “cost of capital” is the return that investors expect to earn on
investments of comparable risk’ and is viewed as consistent with the U.S. Supreme Court’s
opinions in Bluefield Water Works & Improvement Co. v. Public Service Commission of
West Virginia, 262 U.S. 679 (1923), and Federal Power Commission v. Hope Natural Gas
Co., 320 U.S. 591 (1944) as well as with Oregon law, ORS {756.040, which, consistent with

the Bluefield and Hope, holds that:

Rates are fair and reasonable for the purposes of this subsection if the rates provide adequate
revenue both for operating expenses of the public utility or telecommunications utility and for
capital costs of the utility, with a return to the equity holder that is:

(@) Commensurate with the return on investments in other enterprises having corresponding
risks; and

(b) Sufficient to ensure confidence in the financial integrity of the utility, allowing the utility to
maintain its credit and attract capital.®

" See Stewart C. Myers, “Application of Finance Theory to Public Utility Rate Cases,” Bell Journal of
Economics & Management Science 3:58-97 (1972).
8 2015 ORS 1 756.040. Available at http://www.oregonlaws.org/ors/756.040.
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From an economic perspective, rate levels that give investors a fair opportunity to earn
the cost of capital are the lowest levels that compensate investors for the risks they bear.
Over the long run, an expected return above the cost of capital makes customers over pay for
service. Regulatory commissions normally try to prevent such outcomes unless there are
offsetting benefits (e.g., from incentive regulation that reduces future costs). At the same
time, an expected return below the cost of capital does a disservice not just to investors but,
importantly, to customers as well. Such a return denies the company the ability to attract
capital, to maintain its financial integrity, and to expect a return commensurate with that of
other enterprises attended by corresponding risks and uncertainties.

More important for customers, however, are the broader economic consequences of
providing an inadequate return to the company’s investors. In the short run, deviations from
the expected rate of return on the rate base from the cost of capital may seemingly create a
“zero-sum game”— investors gain if customers are overcharged, and customers gain if
investors are shortchanged. But in fact, in the short term, a return below the cost of capital
may adversely affect the utility’s ability to provide stable and favorable rates because some
potential efficiency investments may be delayed and the company may be forced to file
more frequent rate cases. Moreover, in the long run, inadequate returns are likely to cost
customers—and society generally—far more than may be saved in the short run. Inadequate
returns lead to inadequate investment, whether for maintenance or for new plant and
equipment. Without access to investor capital, the company may be forced to forgo
opportunities to maintain, upgrade, and expand its systems and facilities in ways that
decrease long run costs. Indeed, the cost to consumers of an undercapitalized industry can

be far greater than any short-run gains from shortfalls in the cost of capital. This is
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especially true in capital-intensive industries (such as the electric utility industry), which feature

systems that take a long time to decay. Such long-lived infrastructure assets cannot be
repaired or replaced overnight, because of the time necessary to plan, permit, and construct
the facilities. Thus, it is in customers’ interest not only to make sure the return investors
expect does not exceed the cost of capital, but also to make sure that the return does not fall
short of the cost of capital.

The cost of capital cannot be estimated with perfect certainty, and other aspects of the
way the revenue requirement is set may mean investors expect to earn more or less than the

cost of capital, even if the authorized rate of return exactly equals the cost of capital.

B. The Impact of Risk on the Cost of Capital

Please summarize h