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

2 A. My name is James J. Piro. I am the President and Chief Executive Officer of PGE. 

3 My name is Jim Lobdell. I am the Senior Vice President, Finance, Chief Financial 

4 Officer, and Treasurer of PGE. 

5 Our qualifications were previously provided in PGE Exhibit 100. 

6 . Q. What is the purpose of your testimony?· 

7. A. The purpose of our testimony is to address the unresolved policy issues raised by other 

8 parties in this proceeding and introduce other PGE testimonies that reply to the unresolved 

9 issues raised by other parties. 

10 Q. How is your testimony organized? 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

A. 

Q. 

A. 

Our testimony is organized in the following manner: 

•· Full-time equivalent employees (FTEs); 

• CUB' s energy efficiency allocation proposal; 

• Low Clearance Correction Program; 

• Customer engagement transformation (CET) capital costs; 

• Load forecast; and 

• Discretionary costs. 

Have the parties resolved any issues in settlement discussions? 

Yes. The parties reached a verbal agreement on July 11, 2017 that resolves many of the 

issues in this docket. The parties agree that the remaining issues are: 

• CUB' s industrial energy efficiency issue; 

• Plant in service (rate base); 

UE 319 General Rate Case - Reply Testimony 
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2 

3 

4 

• FTEs; 

UE 319 / PGE / 1600 
Piro - Lobdell/ 2 

<> ICNU's production tax credit-related accumulated deferred income tax 

adjustment; 

• Cost of capital; 

5 • Low Clearance Correction Program; 

6 • 2017-2018 CET development O&M; and 

7 • Load forecasting methodology. 

8 The parties agreed that the process remaining in this case will only address these eight 

9 issues and all other issues are settled. Thus, PGE's reply testimony addresses only these 

10 eight issues. 

11 Q. Do you have concerns with the aggregate impact of the unresolved adjustments 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

A. 

proposed by Staff and other parties in their direct testimony? 

Yes. If the Commission were to agree with the unresolved expense, rate base, and load 

forecast adjustments described in Staff and other parties' direct testimonies, the aggregate 

effect on PGE would be detrimental. The aggregate impacts would impair PGE' s ability to 

achieve the goals outlined in its initial filing such as: 

• Providing electric service in a safe, reliable manner, with excellent service; 

• Keeping the electrical system secure against threats that can disrupt the electrical 

grid, potentially affecting medical and emergency services, customers' lives, and 

businesses; 

• Keeping the electrical system secure against physical threats and achieving a target 

level of preparedness and resilience commensurate with our role as a regional 

provider of a critical public service; 

UE-319 General Rate Case - Reply Testimony 
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1 o Adopting new technologies to meet customers' needs; 

UE 319 / PGE / 1600 
Piro -Lobdell/ 3 

2 • Improving our transmission and distribution (T&D) infrastructure to reduce reliability 

3 risk; and 

4 11 Attracting capital to fund PGE's ongoing business activities. 

5 PGE runs its business in a prudent manner to keep its employees, customers, and the 

6 community safe and to deliver reliable power to its customers. Without the Commission 

7 approving the modest price increases requested in this case, PGE cannot achieve its 

8 objectives and some of them will have to suffer. Our subsequent pieces of testimony will 

9 explain, more specifically, why the Commission should approve PGE's request and limit the 

10 adjustments proposed by other parties. 

11 Q. What other reply testimony is PGE submitting? 

12 A. The following PGE testimony responds to unresolved issues raised by other parties: 

13 11 1700 - Revenue Requirement; 

14 • 1800 -Administrative & General and Information Technology; 

15 • 1900 - Production O&M; 

16 • 2000 - T&D O&M; 

17 • 2100 - Customer Service O&M; 

18 • 2200 - Cost of Capital; 

19 • 2300 - ROE; and 

20 • 2400-Load Forecast. 
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11 
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13 

14 

15 

16 

17 

18 

19 

20 

21 

Q. 

A. 

Q. 

A. 

II. FTEs 

UE 319 /PGE / 1600 
Piro -Lobdell I 4 

What is the aggregate level of FTE reductions proposed by Staff and ICNU in rebuttal 

testimony? 

Staff proposes to reduce PGE's FTE request by approximately 125 FTEs, CUB proposes to 

reduce PGE's FTE request by 200 FTEs, and ICNU proposes to reduce PGE's FTE request 

by approximately 231 FTEs. 

,Vhat concerns do you have about the proposed FTE reductions? 

The proposed FTE reductions would impair PGE's ability to achieve its goals. Setting aside 

temporarily the validity of any proposed reductions, PGE has two concerns regarding Staffs 

method to convert identified FTE reductions into a dollar amount. PGE's first concern is 

that Staff is recommending a split between O&M and capital that is not based on the 

incremental FTEs PGE proposed. PGE's second concern is that Staff proposes to assign a 

dollar amount to a capital portion that isn't included in PGE's request. 

Staffs recommended split for converting its recommended FTE reductions into a dollar 

amount is based on PGE's overall capital/O&M split of 33.5%/66.5%. However, PGE's 

incremental FTE request has substantially greater weighting toward capital with a split of 

49 .9%/50.1 %. The incremental FTEs in T&D are weighted toward capital. 

As stated in PGE Exhibit 200, PGE is using its year-end 2017 rate base to preclude assets 

that are not in service prior to January 1, 2018, when base prices go into effect. It is 

inappropriate to make an adjustment to rate base using an adjustment to FTEs. The capital 

amount and any associated depreciation expense are simply not included in PGE's request. 

Thus any adjustment to capital based on FTE reductions has no basis. 

UE 319 General Rate Case - Reply Testimony 
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1 To the extent that the Commission orders a reduction in FTEs in this case, the appropriate 

2 adjustment is to remove 50.1 % based on the incremental FTE O&M percentage, or the 

3 specific O&M percentage for the specific operational area, and make no adjustment to 

4 capital: PGE Exhibit 1700 addresses proposed FTE reductions in more detail. PGE 

5 Exhibits 1800, 1900, and 2000 provide details related to specific areas of the company. 
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III. CUB's Energy Efficiency Allocation Proposal 

1 Q. What concerns does CUB express regarding energy efficiency in their opening 

2 testimony? 

3 A. CUB is concerned abo.ut fairness and that residential customers are paymg 

4 disproportionately for energy efficiency (EE). CUB, again, alleges that residential and small 

• 5 commercial customers who pay Senate Bill (SB) 838 funds are buying more EE than large 

6 industrial customers who only contribute to SB 1149 funds. 

7 CUB discusses the interplay between three pieces of legislation: SB 1149, SB 838, and 

8 SB 1547. SB 1149 established the 3% public purpose charge, the majority of which funds 

9 EE, and is levied on most charges on the customer's bill. Following SB 1149 several years 

10 later, SB 838 allowed additional investment in cost-effective EE for customers with loads 

11 less than-one average megawatt. Customers exceeding one average megawatt of load do not 

12 pay the SB 838 surcharge, nor, per the statutory language, do they receive a direct benefit 

13 from conservation measures. PGE remits the funds collected from customers for SB 838 

14 and SB 1149 energy conservation, to Energy Trust of Oregon (ETO), which then uses the 

15 funds to acquire EE measures. Recently passed SB 1547 contains a provision that requires 

16 all cost-effective EE to be acquired. 

17 CUB asserts that these statutes are in conflict - not all cost effective EE will be acquired 

18 - because ETO has reached the cap on industrial programs and that some EE programs for 

19 large customers will go unfunded.1 CUB states that if the ETO acts to implement the 

1 CUB/100, page 7, 5-11. 
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1 industrial EE cap, it will be in violation of the SB 1547 directive to acquire all cost effective 

2 EE.2 

3 Q. Please summarize CUB's proposal regarding energy efficiency allocation. 

4 A. CUB proposes to incorporate energy efficiency into the generation marginal cost of service 

5 study. They state that residential and small commercial customers are purchasing a different 

6 resource mix than large customers. 

7 CUB also includes an alternate approach in which they recommend crediting customers 

8 with the value of EE they purchased under SB 838. This is done by subtracting the 

9 levelized cost of acquiring EE ($/MWh) from the levelized 2018 marginal cost of 

10 generation, including both energy and capacity, and multiplying the result by the SB 838 EE 

11 expressed in MWhs. 

12 CUB recommends that the Commission adopt one of these approaches or open a nevJ 

13 

14 

15 

16 

17 

18 

19 

20 

21 

docket specifically to develop a mechanism to ensure that the benefits of EE investments 

flow to the customers who pay for the investments. 

Q. What is PGE's response to the CUB proposal? 

A. PGE is sympathetic to the fairness issues being raised by CUB. The issue for PGE, however 

is that CUB's proposal goes beyond traditional marginal cost analysis and may draw legal 

challenges. 

Q. Do you agree with either of CUB's approaches - of altering the generation marginal 

cost study or alternatively crediting customers with the value of EE they purchased 

under SB 838 as a way to resolve their concerns in this general rate case? 

2 CUB/100, page 7, 11-13. 
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1 A. No. CUB's approaches appear to be in conflict with the "no benefit," "no pay" promise of 

2 SB 838. SB 838 allowed additional funding for EE, so long as large industrial customers 

3 (with load exceeding one average megawatt) do not pay into the additional funding or 

4 receive direct benefits from the funding. Both CUB' s primary and alternate approach. would 

5 allow a portion of the additional EE funding under SB 83 8 provided by customers with loads 

6 less than one average megawatt to benefit customers with loads that exceed one average 

7 megawatt. In addition, customers with loads that exceed one average megawatt would pay 

8 more, in essence, receiving a rate increase via revised cost allocations or credits from 

9 customers with loads less than one average megawatt. 

10 Also, EE doesn't constitute a marginal cost resource to include in the generation marginal 

11 cost study as discussed below. 

12 Q. Please discuss the :r:ecent history of this issue in dockets with the Commission. 

13 A. CUB raised this issue in PGE's UE 283 general rate case. At the time, CUB and PGE 

14 believed that the ETO would hit the industrial cap in 2014, which would then trigger a two 

15 year time period over which the ETO has to bring spending (for industrial EE) down below 

16 the cap. The resolution of the issue then was an agreement by Parties to address the issue in 

17 a separate docket. In that docket (UM 1713) parties generally agreed that this issue needed a 

18 legislative solution. Staff's last status report indicated that a legislative concept had been 

19 introduced in the 2016 legislative session. Staff advised that should the Legislative 

20 Assembly not pass legislation, which it did not, then the docket was to proceed with a new 

21 procedural schedule. However, no further activity resumed in the docket. 

22 Q. Did PGE provide comments in Docket UM 1713? 
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1 A. Yes, those comments are included as PGE Exhibit 1601. PGE has the same concerns and 

2 recommendations as outlined in those comments. 

3 Q. Why don't you consider EE as a resource to include in the generation marginal cost 

4 study? 

5 A. Marginal cost analysis is aimed at determining the cost of generating an additional 

6 increment of output (marginal generation capacity and marginal energy costs) to meet an 

7 increment of load, so that prices can lead to efficient consumption decisions by consumers. 

8 Energy efficiency is not a traditional capacity or energy resource. 

9 Q. Is PGE acting within the existing laws and processes for obtaining energy efficiency? 

10 A. Yes. The existing structure for energy efficiency is that PGE collects monies from 

11 customers pursuant to Senate Bills 1149 (SB 1149, public purpose charge) and 838 (SB 838, 

12 additional energy efficiency funding), and sends the bulk of the funds to the ETO for energy 

13 efficiency acquisition. With regard to SB 838 funding, PGE works with the ETO to identify 

14 all achievable energy efficiency and includes this target in its Integrated Resource Plan; the 

15 ETO designs its programs to acquire all the cost-effective energy efficiency it can, 

16 consistent with SB 838's limitations that customers over one average megawatt cannot 

17 receive a direct benefit. 

18 Q. How does PGE propose to resolve this issue? 

19 A. Given the statutory prohibition on industrial customers bearing costs associated with SB 83 8 

20 energy efficiency measures, ratemaking does not appear to be the means to address CUB' s 

21 concern. The solution suggested by PGE and other parties in Docket UM 1713 is a 

22 legislative solution, which PGE continues to support. 
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12 

13 

14 

15 

16 

17 

18 

19 

Q. 

A. 

Q. 

A. 

Q. 

A. 

IV. Low Clearance Correction Program 

UE 319 /PGE / 1600 
Piro -Lobdell/ IO 

Does PGE discuss the Low Clearance Correction Program in other testimony? 

Yes. PGE Exhibit 2000 provides a description of the Low Clearance Correction Program as 

well as PGE's substantive reply. However, we also view this as a policy issue and address 

the program from that perspective in this testimony. 

Please discuss the basis for Staff's proposal regarding the Low Clearance Correction 

Program? 

Staff contends that low vertical clearance conditions were, and are, a problem that PGE 

could avoid and that assigning all costs of correction onto all customers without these 

conditions is not equitable.3 Staff refers to three photos that show low vertical conditions 

conditions and notes that each instance has a vertical clearance of less than eight feet. On 

the basis of three photos, Staff recommends that PGE not recover any costs to correct the 

conditions from customers through base rates for services less than eight feet. 

With regard to low vertical clearance conditions of less than ten feet, Staff acknowledges 

that these were allowed by the NESC from 1961 to 1977. Thus, Staff recornrnends a 50-50 

cost sharing of eight to ten feet clearances because it enables a prompt and cooperative 

solution.4 

Does Staff favor disconnecting service in some circumstances? 

No. Contrary to an earlier discussion with OPUC Safety Staff, Staff in testimony, does not 

believe disconnecting service would be a rapid solution.5 

3 Staffi'l300, page 5. 
4 Staff1/1300, page 9. 
5 Staffi'l300, page 7. 
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1 Q. Has PGE found that some low vertical clearance conditions are due to customer 

2 actions? 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

A. 

Q. 

A. 

Q. 

A. 

Yes. In many cases, the homeowner or a previous homeowner of the residence decreased 

the clearance from the ground by adding pavement, a deck, a lawn, infill, etc. It would be 

very difficult to determine fault in these situations. To determine fault or responsibility, one 

would have to find the original paperwork for the service attachment and search local 

building permitting offices for permitted work and plans when homeowners add to the 

structure or property. Not all additions would have been permitted and not all homeowners 

would have sought permits, even if required. In any case, making this determination would 

require many hours scouring company and local government records. Like Staff, PGE 

doesn't favor disconnection of service to force the customer to fix the low vertical clearance 

condition. 

Did PGE's policies or practices ever allow for services with clearances under ten feet 

when ten feet was the code or under eight feet when eight feet was the code? 

No. PGE's policies and practices comply with the applicable codes relating to service 

clearance. We hire and train our employees to follow all applicable codes and standards, 

and we believe our employees follow the code and our service requirements and connect 

services at the appropriate height. 

Do precedents exist to socialize the cost recovery of similar types of work that relate to 

safety? 

Yes. When PGE deployed Advanced Metering Infrastructure (AMI), issues were discovered 

with meter bases. Typically, the customer is responsible for the meter base. However, the 

Commission, in Order No. 09-097, approved an accounting order that authorized repair costs 
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1 of customer-owned equipment. The Commission approved recovery of the costs partially 

2 because parties recognized that a disproportionate number of repair costs would fall on low 

3 income customers, as the meter base had been in place longer on older premises. 

4 Q. Is it possible that low vertical clearance conditions may disproportionately affect low 

5 income customers? 

6 A. Yes. Just as the meter base was in place longer on older premises, the low vertical clearance 

7 conditions occur on older premises as they relate to homes built 40 or more years ago. 

8 Q. What do you recommend? 

9 A. We recommend that the Commission allow PGE to recover all of the forecasted costs 

10 associated with bringing services that lack the proper clearance to align with code. 
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Q. 

A. 

Q. 

A. 

V. CET Capital Costs 

Please summarize Staff's concern with CET capital. 

UE 319 / PGE / 1600 
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Staff expresses concern about the perceived escalation of CET' s cost and expansion of the 

program's scope. 

Is Staff's concern relevant to this general rate case? 

The recommendations made by Staff are not relevant to this general rate case. CET is 

expected to come online in the second quarter of 2018. PGE did not propose to recover 

CET costs in this general rate case. PGE will seek to recover the revenue requirement 

associated with CET in a future rate proceeding. Although CET is not in this case, we take 

seriously the need to more fully inform Staff of the prudency of our spending and the 

project. PGE Exhibit 2100 addresses Staffs concerns in more detail. 
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VI. Load Forecast 

UE 319 / PGE / 1600 
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1 Q. What is PGE's recommendation with respect to load forecast updates in this 

2 proceeding? 

3 A. PGE's forecast models have had strong performance in the past and Staff has not shown that 

4 its approach provides any quantifiable benefit over PGE's models (PGE Exhibit 2400, page 

5 4). Staff recommends "allowing PGE to update its load forecast using Staffs recommended 

6 methodology" (Staff/1300, page 22); however, Staffs forecast results are counterintuitive 

7 and, as identified in PGE/2400, PGE has numerous methodological concerns with Staffs 

8 specifications. As such, PGE recommends that the Commission accept PGE's June update 

9 as a preliminary forecast and its September update for final rates. 
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Q. 

A. 

Q. 

A. 

VII. Discretionary Costs 

What issues do parties raise in relation to discretionary costs? 

UE 319 / PGE / 1600 
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ICNU and Staff (Parties) have both suggested that PGE's test year forecast involves costs 

that are discretionary with respect to need and/or timing. Where Parties have made this 

determination, they propose to have the costs removed from this case. 

Did Parties cite any prior Commission decisions regarding discretionary costs? 

Yes. Staff cited Commission Orders 95-322 (Docket No. UE 88) and 01-777 (Docket No. 

UE 115), wherein the Commission adjusted PGE's revenue requirements to reduce what 

was considered to be discretionary spending. These disallowances were intended to offset 

large increases due to other factors (i.e., the unprecedented closing of the Trojan plant in 

UE 88 and the spike in power costs in UE 115). Staffs conclusion regarding these orders is 

unclear: "The rate increase sought by PGE in of PGE [sic] (Trojan-related issues (UE 88) 

and steep increase in power costs (UE 215)." (Staff /400, page 49) However, Staff draws a 

parallel with the number of recent PGE rate cases and the "significant amount of new 

initiatives and program expansions." (StaffJ400, page 49) 

15 Q. How does PGE respond to this argument? 

16 A. First, the Commission has the authority to disallow costs for any reason. They also have the 

17 authority to decline to do so based on a lack of evidence from the party making the proposal. 

18 For example, in Commission Order No. 09-020 (Docket No. UE 197, page 6), the 

19 Commission rejected a proposal by CUB to disallow one percent of PGE's revenue 

20 requirement because: 

21 
22 
23 

\ 24 

F:irst, the request is arbitrary. We cannot impose a disallowance based on a generalized and 
unsubstantiated assertion as to PGE's O&M expenses. Second, CUB's request has been mooted 

by our examination of the major O&M cost categories and our adoption of individual 
adjustments based on evidence in the record. 
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A. 
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Did PGE provide specific detail regarding its proposed increase in this case? 

Yes. In PGE's direct testimony, we provided detailed information regarding each of our 

incremental costs and FTEs (along with additional detail in response to almost 800 data 

requests). Based on this voluminous information, we believe that Parties and the 

Commission can evaluate the merits of the individual projects and activities and decide if, 

and what, projects PGE should pursue. The difficulty with applying the "discretionary" 

label is that many projects might appear to be discretionary to some party, but are necessary 

to cost-_effectively and safely deliver energy to our customers. For example, PGE's test year 

forecast includes incremental costs and FTEs for activities such as: 

• Reliability ( capital improvements); 

• Obsolescence (replacement of antiquated systems); 

• Safety (training, equipment, and seismic upgrades); 

• Information and infrastructure security (protection against cyber and physical attacks 

on the system); 

• Resilience • (business continuity, emergency management, and preparation for 
' • 

disaster recovery); 

• Smart grid (system modernization); and 

• Other programs (demand response, vehicle electrification, energy storage, etc.). 

Each of these categories represents important efforts that PGE is committed to implement 

and for which there are no guidelines or stated requirements. Information security, for 

example, is of vital importance and yet there are no specific requirements or defined 

standards from any agency or regulatory body. Just because there isn't an absolute 
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regulatory requirement to do something, doesn't mean that it isn't in the best interests of our 

2 customers to move forward. 

3 Q. Do Parties as~ociate the issue of cost savings with discretionary costs? 

4 A. Yes. Staff and ICNU raise the issue of PGE' s need to achieve savings through efficiencies 

5 in order to offset the proposed cost increases. In short, they suggest that the level of PG E's 

6 identified savings is inadequate when compared to forecasted cost increases. 

7 Q. What savings has PGE achieved in recent years? 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

.i9 

20 

21 

22 

23 

A. 

Q. 

A. 

PGE has achieved significant savings in recent years, which apparently go unnoticed· 

because either: 1) PGE has not sufficiently asserted them, and/or 2) Parties are more focused 

on the cost increases. 

In what way has PGE not "asserted" its achievements of savings? 

As of PGE's most recent general rate case (Docket No. UE 294), we made the decision that 

it was no longer appropriate to continue mentioning cumulative savings for recent programs, 

system, and initiatives. This should not be taken to mean that the savings are no longer 

valid. To address this issue, PGE compiled a detailed listing of all the savings we have 

achieved in recent years through efficiencies gained by new programs and initiatives. This 

detail was provided in response to OPUC Data Request No. 558. Because Staff/1105, pages 

3 8-46 already includes this response, we will not repeat it here, but cite that exhibit and 

summarize the savings as follows: 

• Cumulative annual savings through 2018 from all sources except PGE' s AMI total 

$38.4 million ($40.4 million in 2018$); and 

e Including AMI, the cumulative annu~l savings total $57.4 million ($61.8 million in 

2018$). 
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Do these savings offset all the incremental costs associated with the new systems or 

projects? 

No. Unless a project is implemented for economic reasons (i.e., the net present value of 

quantified benefits exceed costs), its savings will not fully offset costs. For example, AMI 

was approved by the Commission based on a positive net present value of benefits greater 

than costs and PGE's fmal report on actual savings showed that we had exceeded the 

projected annual benefits. Most of the other projects and initiatives that PGE has 

implemented and is currently implementing, however, relate primarily to obsolescence, 

reliability, safety, regulatory requirements, or enhancing customer service options. By 

defmition, these are not going to be economic based on primary achievable cost reductions. 

Did PGE identify any non-quantified or. more qualitative benefits for these projects? 

Yes. fu PGE's response to OPUC Data Request No. 558, we also summarized the avoided 

cost or non-quantified b{mefits from the new programs, systems, and initiatives that PGE 

has discussed in recent general rate cases: 

• 2020 Vision program, including benefits associated with: 

o Avoided costs of maintaining obsolete equipment; 

o Process improvements; 

o Optimization of resources; 

o Improvements in customer service; 

·o Improved asset utilization; 

o Smart grid connectivity; and 

o Improved knowledge transfer. 

• Information security and the avoided cost of not maintaining adequate protection. 
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• Customer Engagement Transformation program, including benefits associated with: 

o Providing enhancements that are responsive to customer needs such as the 

. ability to perform more payment-related options by phone, choosing a specific . 

bill date with fewer restrictions to emoll in this option, and maintaining 

permanent account numbers for customer; 

o Supporting more varied pricing options; and 

o Replacing obsolete systems. 

• T&D strategic capital improvements, including benefits associated with: 

o System reliability; 

o Public and worker safety; and 

o Environmental risk. 

Has PGE performed any avoided cost studies? 

Yes. In PGE Exhibit 2100 we referenced two avoided cost studies: 

• fu Docket No. UE 215, PGE Exhibit 600, page 27, PGE stated that "Based on the 

last four years of historical costs, PGE estimates that without implementing the 

proposed [2020 Vision] projects, the cost of maintaining and upgrading PGE's 

existing systems over the next five years will be approximately $44 million." 

• In 2014, PGE estimated that we would incur $63 million in additional O&M costs 

over ten years if we did not implement CET, based on a presumed expansion of 

customer-based technology adoption that would impact the current systems ( e.g., 

electric vehicles and distributed customer generation). 

Does this conclude your testimony? 

Yes. 
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Portland Generai Electric Company 
121 SW Salmo11 Street • Portl4nif, Oregon 97204 
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Attn: OPUC Filing Center 
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Re: UM 1713 PGE's Comments regarding Investigation into Large Customer Energy 
Efficiency Limitations. 

Enciosed for filing are Portland General Eiectric Company's Comments regardmg m.vestigation 
into Large Cus:tomer Energy Efficiency Limitations.. • 

If you _have any questions or require further information,. pfoase call Rob Macfarlane at 
(503) 464-8954. Please direct all fom:tal correspondence, qll.esti.ons, or requests. to the fcil19w~g 
e-mail address p!!e.opuc.filings@pw.-.com. • 

Sincerely, 

~/)1 
Karla Wenzel 
Manager, Pricfug 
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BEFORE THE PUBLIC UTILITY COMMISSION 
OF OREGON 

In the Matter of 

PUBLIC UTILITY COMMISSION OF 
OREGON 

Investigation into Large Customer energy 
Efficiency ~imitations 

UM1713 

Comments of Portland General Electric 

Company Regarding the Funding of Large 

Customer Energy Efficiency 

Introduction 

Portland General Electric Company ("PGE") appreciates the opportunity to provide 

comments regarding the funding of large customer energy efficiency.· These comments are 

provided consistent with the AU' s schedule for opening comments in this docket. PGE' s 

comments provide: a brief background, PGE' s guiding principles for the resolution of issues in 

this docket, PGE' s position on energy efficiency funding, and finally, responses to the questions 

in Staff's initial framing document. 

Background 

This docket, in large part, results from PGE's general rate case, UE 283. In UE 283, PGE's 

previous rate case, CUB proposed to include energy efficiency in the generation marginal cost of 

service study1
. CUB argued that residential customers pay disproportionately for energy 

efficiency .. 

Staff and PGE argued that CUB 's proposal went beyond traditional marginal cost analysis and 

may not survive legal challenges. PGE also argued that the resulting rate impacts of CUB's 

1 UE 283, CUB/100, Jenks-McGovern/20-43 
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proposal would be significant for the larger industrial customers and could create an incentive for 

them to choose direct access. Staff and PGE argued that a ratemaking solution was not the best 

way to address·CUB's concern. 

The Commission approved a stipulation in which the parties in UE 283 agreed that the 

Commission should open a separate docket to address CUB's concerns. The stipulation set forth 

key questions that would be the scope of a potential docket. In Commission Order No. 14-422, 

the Commission granted the parties' request to· open an investigation to address the identified 

issues. 

PGE Principles to Guide Resolution of Issues in this Docket 

PGE has developed the following principles to guide our consideration of the fair allocation of 

funding requirements of energy efficiency and to respond the questions posed as part of this 

investigation: 

• PGE supports the acquisition of all cost-effective energy efficiency. 

• Cost-effective energy efficiency provides a system benefit that benefits all customer 

classes by helping PGE and the region avoid more expensive alternative resources. 

• Energy efficiency is not ramped up or down in response to customer load changes. 

Rather, all cost-effective energy efficiency is identified and PGE seeks out this resource 

irrespective of load changes. 

• Investment opportunities in cost effective energy efficiency.should not be encumbered or 

otherwise limited with regard to customer sectors. That is, utilities and the Energy Trust 

of Oregon (ETO) should be able to acquire the least-cost energy efficiency resources, 

regardless of which customer sector it comes from. 

e Energy efficiency funding considerations should not influence the selection of either ESS 

service or PGE service. 

• Any change to energy efficiency funding mechanisms should produce the least possible 

price impact on customers while ensuring a fair allocation of costs across all customer 

classes. 

111 Customers with use larger than one average megawatt should be allowed to self-direct 

their energy efficiency funding requirements under the law.-

UM 1713 - Comments 
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With these principles in mind, PGE believes that a legislative solution will enable acquisition of 

all cost-effective energy efficiency with an· equitable allocation of costs across all customer • 

classes. 

e The Commission and stakeholders should determine the appropriate customer class cost 

responsibility for SB 83 8 energy efficiency; taking into account energy efficiency measures 

taken by each customer class, utility system benefits, and the relative· customer class 

contributions to those system benefits. 

@ The SB 838 exemption for customers over one average megawatt should be lifted, with 

possible staging of price impacts to large customers. 

PGE Responses to Questions in Initial Framing Document 

In the remainder of these comments, PGE provides responses to each of foe questions in the 

Initial Framing Document provided by Staff on February 25, 2015. The responses include more 

discussion of PGE's principles and position on the funding industrial energy efficiency. 

1. Are customers with loads greater than 1 aMW receiving a direct benefit from 

conservation measures funded by amounts collected..pursuant to SB 838? 

The ETO administers most of the funds collected by PGE pursuant to SB 83 8. PGE defers to the 

ETO as to whether customers with loads greater than one average megawatt receive a direct 

benefit from conservation measures funded by these amounts. However, PGE understands that it 

is difficult to distinguish between SB 83 8 funds and the ETO' s other funding because they do not 

operate programs by funding stream. Regarding SB 838 funds retained by PGE, customers with 

loads greater than one average megawatt do not receive direct benefit. 

In addition to direct benefits, customers receive indirect benefits. Cost-effective energy 

efficiency provides a system benefit to all customer classes by helping PGE and the region avoid 

more expensive alternative resources. 

UM 1713-Cornments 
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2. What is the meaning of"any direct benefit" as used in ORS 757.689(2)(b)? 

PGE interprets the phrase "any direct benefit" to mean measured or estimated energy use 

reductions bya give customer or customer classes and corresponding bil-1 reductions provided by 

funds collected pursuant to SB 838. It is not intended to encompass the benefit of PGE's 

avoided energy or capacity resources that result from widespread energy efficiency. 

3. Are there any barriers that prevent the ETO from obtaining all cost-effective energy 

efficiency? 

Yes. The ETO has indicated that it will soon run up against the 18% cap on energy efficiency 

funding provided to PGE customers with loads greater than one average megawatt. If industrial 

customer energy efficiency were the most cost effective to acquire, reaching the cap could mean 

the ETO does not acquire all cost effective energy efficiency. 

In 2007 with the passage of SB 838, the Oregon Renewable Energy Act, the OPUC was 

authorized to approve the collection of additional energy efficiency funds from PacifiCorp and 

PGE customers using less than one average megawatt per year. Customers with annual loads of 

more than one average megawatt were not required to pay these supplemental energy efficiency 

charges nor allowed to receive the benefits. To ensure that customers with loads less than one 

average megawatt were not subsidizing customers with over one average megawatt; PGE, 

PacifiCorp, the ETO, OPUC Staff, CUB, and ICNU reached an agreement that the ETO would 

not exceed a historical amount of energy efficiency funding for the larger customers' energy 

efficiency projects. PGE' s cumulative cap of 18% was an historical average of the ETO energy 

efficiency payments (under SB 1149) to PGE's customers over one average megawatt, for the 

three years preceding the passage of SB 838. 
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When th~ cap is reached, the ETO will have two years to scale back energy efficiency funding to 

PGE' s customers over one average megawatt to bring the total spending within the cap. The 

consequences are· that the· ETO will limit funding of energy • efficiency measures directed to 

industrial customers and, as a result, forgo funding to energy efficiency measures that are now 

the most cost effective. Given that industrial customers currently present a significant portion of 

cost-effective energy efficiency opportunities for the ETO, PGE is concerned that such a 

response would lower overall acquired energy efficiency. This, in tum, impacts the ETO's 

ability to meet the targets used in the IRP. 

Investment opportunities in cost-effective energy efficiency should not be encumbered or 

otherwise limited with regard to customer sectors. That is, utilities and the ETO should be able to 

. acquire the least cost energy efficiency resources, regardless of which customer sector provides 

the energy efficiency. Over time and with evolving technologies, these opportunities may shift 

among customer classes. 

4. If such barriers exist, what other options exist to gain all cost-effective energy 

efficiency, including from customers with loads greater than 1 aMW? 

In PGE's view there are two ways to gain all cost-effective energy efficiency, including from 

customers with loads great than one average megawatt. (1) Raise the cap, or (2) change the law 

so that all customers contribute to incremental energy efficiency funds. PGE does not view 

raising the cap as a viable long-run option. While raising the cap provides the funding to achieve 

all cost-effective energy efficiency, it does so while maintaining the same source of funding: 

customers with loads that are less than one average megawatt. A change in the law, however, 

enables adequate funding to achieve all cost-effective energy efficiency with equitable 

contributions from all customer classes. 
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Any change to energy efficiency funding mechanisms should produce the least possible price 

impact on customers while ensuring a fair allocation of costs across all customer classes. 

Removing the SB ·838· exemption·for· customers over· one average megawatt could create not 

insignificant price impacts to those customers. In consideration of this, parties _should consider 

staging of price impacts to large customers. 

5. Should the ETO approach to funding energy efficiency be flexible to take advantage of 

energy efficiency savings brought about by changes in technology and the economy? 

Yes. PGE supports flexibility for the ETO to take advantage of energy efficiency savings 

brought about by changes in technology and the economy to the extent that the energy efficiency 

is expected to be cost-effective. 

6. Should there continue to be a cap on energy efficiency funding provided by the ETO to 

PGE and PAC customers with loads greater than 1 aMW, and if so, what criteria 

should be used to set such a cap? 

PGE · supports the ability to achieve all cost-effective energy efficiency. If all customers 

contribute, regardless of energy use, no cap is necessary. This kind of change can only be 

effectuated through a legislative change and PGE could support such a legislative change to 

adequately fund all cost-effective energy efficiency if structured properly as noted above. 

In addition, energy efficiency funding considerations should not influence the selection of 

service from either an energy service supplier or PGE. Given the regional benefit of energy 

efficiency, both cost of service and direct access customers should fund energy efficiency. Last, 

customers • with use larger than one average megawatt should be allowed to self-direct their 

energy efficiency funding requirements under the law. 
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1 Q. Please state your names and positions with Portland General Electric (PGE). 

2 A. My name is Alex Tooman. I am a Project Manager with the Rates and Regulatory Affairs 

3 department at PGE. 

4 My name is Rebecca Brown. 'I am a senior analyst with the Rates and Regulatory 

5 Affairs department at PGE. 

6 Our qualifications were previously provided in PGE,Exhibit 200. 

7 Q. What is the purpose of your testimony? 

8 A. The purpose of our testimony is to respond to the positions held by Public Utility 

9 Commission of Oregon (OPUC) Staff (Staff), the Industrial Customers of Northwest 

10 Utilities (ICNU), and the Citizen's Utility Board (CUB) (collectively, the Parties) with 

11 respect to PGE's revenue requirement for 2018. 

12 Q. What specific issues do you address in your testimony? 

13 A. We address the following issues: 

14 • Plant in Service (Issue S-27): Staffs proposal removes $64.3 million from Plant in 

15 . Service based on the large amount of closings in December 2017. In addition, Staff 

16 proposes to require attestations for all projects with a 2017 close-to-plant 8:llount 

17 over $2.5 million. Lastly, Staff recommends that rate case adjustments be allowed in 

18 a future rate case based on a final review of projects with close-to-plant amounts in 

19 this rate case. 

20 ICNU proposed the removal of $84.3 million from Plant in Service citing 

21 concerns similar to Staff. 
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In Section II, part A, we describe the legitimate business reasons for so many 

projects closing in December and discuss our process for closing projects to plant in 

service each month. We also discuss PGE's process for updating the capital closing 

schedule for 2017. 

• Issue IN -7: Accumulated Deferred Income Taxes (ADIT): ICNU proposed a $60 

million adjustment to the Production Tax Credit (PTC) component of ADIT. We 

address this issue in Section II, part B. 

• Issue S-9: • Full-time equivalent employees (FTE): In Section II, part C, we explain 

how reducing our FTE request to levels proposed by Parties will jeopardize PGE's 

system resiliency and reliability, cyber and physical security, safety, and overall 

effectiveness. 

Have the Parties reached any agreement on issues in this docket? 

Yes. Parties have reached verbal agreements on several issues including Net Variable 

Power Costs and Depreciation as stated in PGE Exhibit 1600. 

Has PGE updated the revenue requirement in UE 319? 

Yes. The revenue requirement reflecting those agreements is included in confidential work 

papers in support of this testimony. 

Please summarize the issues discussed in PGE's reply testimony. 

Table 1 below summarizes other Parties' issues discussed in PGE's reply testimony. 

Table 1 
PGE Reply Testimony Issues 

Item Issue No. 

Plant in Service S-27 

ADIT IN-7 

F.TEs S-9 
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1 Q. How is the remainder of your testimony organized? 

2 A. After this introduction, we have two sections: 

3 • Section II: Parties' Proposed Adjustments 

4 • Section III: Summary and Conclusion 
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II. Parties' Proposed Adjustments 

A. Plant in Service (Issue S-27) 
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1 Q; Please summarize Parties' proposals regarding adjustments to Plant in Service. 

2 A. Staff proposes to reduce Plant in Service by $64.3 million. Staff also recommends that PGE 

3 provide project attestations for all projects with a close-to-plant amount over $2.5 million. 

4 In addition, Staff discussed being authorized to recommend Plant in Service adjustments in 

5 future PGE rate cases based on a final review (to take place after this docket is closed) of 

6 projects with close-to-plant amounts in this rate case. 

7 ICNU recommends an $84.3 million reduction to Plant in Service. 

8 I. Proiects Closing to Plant 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Q. 

A. 

Q. 

A. 

What reasons did Staff and ICNU cite to support their proposed reductions? 

Both Parties reviewed and relied on PGE's response to OPUC Data Request No. 139 (DR-

139, see Staff Exhibit 1102), which provided forecasted 2017 close-to-plant amounts by 

project and month. Staff noted that approximately $64.3 million of projects were expected 

to close-to-plant in December 2017, and those projects had no other close-to-plant amounts 

during the year. Therefore, Staff decided that these projects were at risk for actual closure in 

2017 and disallowed 21 projects, which totaled $64.3 million. ICNU does not believe that 

PGE will close-to-plant the total that is currently estimated to close in December 2017. 

What is PGE's response to Staff's "December close" concerns? 

The initial estimate for 2017 close-to-plant amounts by project/month (provided in PGE's 

response to OPUC DR-1391) was based on existing knowledge of the projects, and expected 

plans to complete the projects at the time it was provided in March 2017. As in previous 

1 StaffE:xhibit 1102. 
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general rate cases, PGE continues to provide updated estimates of projects that close-to

plant throughout this case to ensure that the 2017 close-to-plant is accurate and reasonable 

compared to our earlier estimate. 

Throughout the year, PGE project managers review the status of their projects to 

ascertain whether they are on track to complete as expected, or whether they need to re

forecast their projects. If a project is delayed, PGE will shift other work that can be 

completed to fill-in the work that was delayed. 

What are some reasons that projects could drop off or move onto the 2017 close-to

plant list? 

Projects move between years for several reasons during their life cycle. For example, PGE 

• is facing increasing constraints related to receiving the necessary permitting for construction 

siting, environment, and other requirements. This process then has a downstream. impact 

that causes delays because: 1) changes are required to meet new standards; or 2) changes 

may be identified during construction that require updated engineering designs; or 3) long 

lead-time equipment may not be available as required, which slows completion of 

construction. There have also been issues with identifying and scheduling skilled workers to 

perform necessary construction to PGE's standards. Projects may see a scope change or a 

change to desired results as more information becomes available throughout the process. 

Ultimately, the changes are reviewed and approved by the Capital Review Group (CRG), 

and if the changes involve significant capital dollars, the CRG forwards a recommendation 

to PGE's Chief Executive Officer. 

In addition, because of the nature of PGE' s business, there are many projects, 

especially related to Transmission and Distribution (T&D), and Generation that will come 
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1 into service near year-end. For T&D projects, PGE faces constraints related to the expected 

2 storm season from December through February or later. Consequently, we need to have 

3 certain projects completed in the October-December timeframe to minimize system 

4 weaknesses and to continue providing reliable service to our customers. Available crew 

5 resources are also impacted during this time of year as the crews are responding to the 

6 increased outages due to weather. As expected, restoration work takes priority over planned 

7 work. Therefore, as we proceed through the year, our forecast of when projects close 

8 becomes clearer. 

9 Q. What was ICNU's reasoning for the removal of $84.3 million in Plant in Service? 

10 A. ICNU has similar concerns as Staff and also bases their adjustment on PGE's response to 

11 OPUC DR-139. They propose removing half of all projects estimated to close-to-plant in 

12 December 2017, whether or not those projects had spending during the previous months. 

13 Q. What is PGE's response to ICNU? 

14 A As we discussed above, as the year proceeds and projects close, we are better able to estimate 

15 expected close-to-plant for the remainder of the year. By providing timely updates that 

16 include actual close-to-plant information, by project, and with fewer estimated months 

17 remaining, we improve visibility of the projects' status. This process helps identify and 

18 narrow the number projects that may face uncertainty of meeting their estimated completion 

19 date. 

20 Q. What is PGE's conclusion regarding Staffs and INCU's proposals? 

21 A. The Parties proposals are arbitrary in that they state their concerns and then propose cuts with 

22 no basis or analysis. Given that these projects ensure our electric system will operate reliably 

23 and safely, ICNU's proposal, in particular, does not provide PGE a fair opportunity for rate 
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1 recovery on plant assets that will have been completed and providing benefit to PGE 

2 customers. As a result, according to Accounting Standards Code 980 - Regulated 

3 Operations, without the identified recovery of these assets and costs, PGE may be required to. 

4 • write off the associated costs. Project justifications, which PGE provided in support of this 

5 work, substantiate the prudence of the work. Where changes in scope or costs occur, PGE is 

6 providing the updated project justifications that continue to support this work. PGE will 

7 update our response to OPUC DR-139 with actual close-to-plant through June 2017 in the 

8 near future. 

9 2. Attestations 

10 Q. How does PGE respond to Staf:Ps recommendation to require attestations for all 

11 projects closing to plant in 2017 over $2.5 million~ 

12 A. Staffs recommendation would require PGE to submit approximately 40 attestations, which 

13 would involve significant administrative ,time for PGE, Staff, and the Commission. PGE 

14 believes this is overly burdensome and unnecessary. As an alternative, PGE recommends 

15 attestations for the six strategic projects that we expect to close-to-plant in 2017. The six 

16 strategic projects are currently estimated for a 2017 close-to-plant amount of $62 million. 

17 3. Future ad;ustments to Plant in Service 

18 Q. How does PGE respond to Staff's proposal regarding its review of close-to-plant 

19 projects after the close of this docket, for the purpose of proposing adjustments to be 

20 made in a future rate case? 

21 A. PGE believes that Staffs proposed adjustment in future rate cases based on findings that 

22 materialize after this docket closes is tantamount to retroactive ratemaking. In March 2017, 

23 PGE responded to OPUC DR-139 detailing forecasted 2017 close-to-plant amounts by 
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1 project (Staff Exhibit 1102). Shortly, PGE will update DR-139 with actuals from January 

2 through June. PGE will also update the list again in late summer, all of which allows PGE to 

3 . furtlier r~fille its forecctSt. ,B~ed ~m timely, 11pdate4 information, the Parties sliouldJiave 

4 sufficient information to make recommendations for Plant in Service in the timeframe of this 

5 docket. 

B. Accumulated Deferred Income Taxes; 
Production Tax Credits Carryforward (Issue IN-7) 

6 Q. Please summarize ICNU's proposals regarding the PTC component of ADIT. 

7 A. ICNU recommends that the entire component of ADIT related to the PTCs be removed from 

8 rate base, which is approximately $60 million. 

9 Q. What is the basis for ICNU's adjustment? 

10 A. ICNU states four reasons for their adjustment: 1) PGE has historically overstated its PTC 

\, 11 balances in prior rate cases; 2) PGE's inability to generate sufficient taxable income in any 

12 given tax year; 3) the renewable resources underlying the credit were justified based on the 

13 assumption that PGE would be able to fully utilize PTCs, and therefore, the use of PTC as a 

14 financing tool represents an imprudent cost; and 4) PGE has little incentive to utilize the 

15 PTC carryforward (until they are close to expiring) since it earns a return on the PTC-related 

16 ADIT. 

17 Q. Does PGE agree with ICNU's adjustment? 

18 A. No. PGE disagrees with ICNU's adjustment because the adjustment is inappropriate. PGE 

19 believes removing the entire PTC carryforward from rate base would be a violation of the 

20 normalization provisions of the Internal Revenue Code (Section 168). We provide the 

21 details of the normalization provisions in PGE Exhibit 1701. 

\ 
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1 Q. Mr. Mullins' testimony (ICNU/300, pages 28-30) states that PGE has "little incentive to 

2 utilize the credit carryforwards until they are about to expire" or "an incentive to 

3 . . 1.1tiJi.z~ them. a.s a .last. resort." Js this true? 

4 A. No. PGE has many concerns about its unutilized PTC balance, not the least of which are: 1) 

5 the possibility of the loss of these carryovers due to tax reform; and 2) the effect that• 

6 increased rate base has on its customers. PGE has, and continues to, actively pursued a 

7 course of utilizing its credits as quickly as possible. 

8 Q. Has PGE historically over-forecasted the PTC carryforward balance as stated on page 

9 28 of Mr. Mullins' testimony? 

10 A. Yes, in two of the last three rate cases the PTC carryover has been overstated. This is the 

11 result of a forecast of generated PTCs that are greater than the actual generated PTCs, as 

12 well as PGE's concerted effort to minimize the PTC carryforward balance. 

13 Q. Have customers benefited from the PTC generation overstatement? 

14 A. Yes. The overestimation of PTCs flows directly to customers as a reduction of PGE's 

15 revenue requirement and lower prices. This benefit to customers will not be realized by 

16 PGE in actual tax credits. 

17 Q. In addition to normalization, is there a reason that the PTC carryforward balance is 

18 appropriately included in rate base? 

19 A. Yes. PGE has provided the full benefit of projected PTCs to customers as a reduction in 

20 revenue requirement and prices, even though that benefit has not been realized by PGE. 

21 Typically, when the timing of a benefit received by either customers or PGE has been 

22 different from that received by the other, a return has been provided to the party with the 

?,3 deferred benefit. 
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C. FTEs (Issue S-9) 

How is this portion of your testimony organized? 
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Initially, w~ i;el:mttlJ,e I'ar1:ies' proposals to red11ce the nUJ:11ber gf incrernental FTEs in PQE' s 

2018 test year forecast. We show that both PGE's method for forecasting wages and 

salaries, and our projected FTE needs, are based on important and necessary activities 

described in detail in our direct testimony (PGE Exhibit 500) and in numerous responses to 

data requests. Finally, we rebut Staff's allocation ofFTEs between Capital and O&M. 

Please summarize Staff's proposal regarding PGE's FTEs for 2018. 

Staff proposes to reduce PGE's FTE request by approximately 125 FTEs. Broadly speaking, 

Staff supports their adjustment by stating that PGE: 1) included FTEs in its request that are 

discretionary with respect to timing; 2) can offset some portion of its request through 

efficiencies that are not included in the forecast; and 3) has not adequately justified the need 

for several of the FTEs requested. 

Please summarize CUB's proposal regarding PGE's FTEs. 

CUB uses actual FTEs during the period 2013 - 2016 and performs a simple trend analysis 

to determine their adjustment. . By using this method, and adding one additional FTE as 

agreed to in Docket No. UM 18112
, CUB arrives at an overall downward adjustment of 

approximately 200 FTEs from PGE's 2018 request. CUB supports their adjustment by 

asserting that: 1) PGE's FTE projections are inflated; and 2) PGE will not be capable of 

19 hiring the number ofFTEs forecast for 2018. 

20 Q. Please explain the one FTE related to UM 1811. 

2 PGE's Application for Transportation Electrification Programs. 
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PGE originally requ~sted one FTE in Docket No. UM 1811 to manage the proposed 

Education and Outreach pilot. UM 1811 Stipulating Parties -PGE, CUB, ICNU, Staff, the 

Qregop D~partme:o.t of Energy, and others - agreed in Term 22 of the Stipulation (filed 

June 27, 2017) to withdraw PGE's FTE request from Docket UM 1811. Instead, Stipulating 

Parties agreed to support one incremental FTE for the purpose of managing electric vehicle 

Education and Outreach- at no more than $183,000 per year-in Docket No. UE 319. 

Please summarize ICNU's proposal regarding PG E's FTEs. 

ICNU argues that PGE's overall staffing levels should directly correspond to changes in its 

load, after accounting for the effects of energy efficiency measures. That is, if loads are flat, 

FTEs should remain flat and if loads are increasing, then it is appropriate to increase FTE 

levels. Using this methodology, ICNU proposes a reduction of 232.1 FTEs from PGE's 

2018 request. In support for their adjustment, ICNU compares PGEto Puget Sound Energy 

(PSE) in an attempt to show that PGE's proposed FTE levels are inflated. ICNU also claims 

that PGE's proposal appears to be discretionary-and that PGE has failed to demonstrate 

value to customers. 

16 Q. Does PGE agree with Parties' reasoning for their adjustments? 

17 A. No. We find a number of significant problems with Parties' reasoning and support for their 

18 proposed adjustments. In particular, PGE has the following concerns with Parties' 

19 arguments: 

20 1. ICNU emphasizes that PGE's Strategic Asset Management (SAM) program is an 

21 

22 

23 

early replacement program and therefore can be postponed. As discussed 

previously {PGE Exhibit 800, page 10), SAM "identifies system improvements that 

demonstrate maximum value to customers in terms of risk reduction" ( emphasis 
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added). The benefit to customers is one of avoided cost and increased reliability of 

PGE's overall system.. PGE is systematically replacing assets that are at high risk 

for failure. Replacing these assets now removes this risk and lowers costs. If PGE 

postpones the SAM program., it will lead to increased costs relative to PGE's 

forecast, increased service interruptions and reduced reliability for customers. 

Furthermore, increased compliance work is driving a portion of PGE's FTE 

request. This incremental work, in areas like Environmental Services, Power 

Supply Engineering Services, Security (including Information Security), 

fuformation Technology, and other areas is not discretionary. PGE cannot simply 

postpone or eliminate this work. 

2. PGE has provided both specific offsets and evidence of efficiencies that are directly 

related to PGE's increased FTE request. In particular, PGE included and discussed 

the fact that forecasted 2018 overtime costs are approximately $5 m.illion3 below 

2016 actuals, yet the Parties failed to mention this in their opening testimony as an 

offset to PGE's increasing straight-time labor costs. 

3. PGE made significant progress in hiring these incremental FTEs during late 2016 

and the first half of 2017. In PGE Exhibit 400, Table 5, we provided the then

current status of hiring and demonstrated significant progress towards filling these 

positions. In Table 3 below, we update PGE's hiring, beginning with 2016 and 

through June 2017. PGE has continued to make good progress and has hired a 

greater number of requested FTEs than either CUB or ICNU propose to allow PGE 

to hire for 2018. As a result, CUB and ICNU's arguments fall short. They assert 

\ 
3 Staffs three-year model for PGE overtime calculates an $8.2 million increase in PGE's overtime relative to the 

2018 forecast. Staff, however, proposes no overtime increase based on this result. 
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that these positions are not needed, are not critical to PGE's objectives, and we will 

be incapable of hiring "this many" FTEs. PGE has been actively filling the 

positions because they are identified as a priority and are needed for critical work. 

4. PGE has responded to over 71 data requests concerning FTEs and included 

numerous justifications and support for every FTE requested within this case. PGE 

Exhibits 1800, 1900, and 2000 specifically speak to Staffs proposed adjustments 

by reiterating some of the information already supplied, and by providing additional 

information to support PGE's request, highlighting the risks associated with not 

hiring these FTEs. 

5. ICNU used PSE as a proxy to- compare FTEs. ICNU used PSE because both PGE 

and PSE operate within one state. However, comparing our FTEs with those of 

PSE is not relevant for a several reasons. First and foremost, PSE has been 

outsourcing its management, design and construction of core electric and gas work 

functions to service providers or outside contractors since 2002. According to PSE 

documentation,4 this outsourcing or use of contract labor includes the construction 

of both its electric transmission and distribution lines and its gas systems. Because 

of this, it is inappropriate for ICNU to compare PGE's FTE count to PSE's because 

the companies' respective employment models are different and PSE allocates these 

costs to contract labor. Second, PSE provides both electric and gas service to 

customers, while PGE provides only electric service. This means that the analysis 

should be normalized to make the utilities more comparable on a revenue and asset 

basis, otherwise the per-FTE ratios are likely to represent an "apples to oranges" 

4 Presentation by PSE on Asset Management, WEI Operations Conference, 4/19/2017, Slide #10. 
http://uploads.westemenergy.org/2017 /05/05103356/EAM Wed 1630 lof2WallsShearman-AM-Maturity.pdf 
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comparison. There is no indication that ICNU performed this analysis. For 

example, PSE and PGE have different generation portfolios, different transmission 

assets, different service territories, and different load profiles. Third, when 

comparing the average price per kWh based on a comparison of July 2016 prices 

between the two companies, PSE has slightly lower average residential prices, 

while PGE's prices are lower for commercial, small industrial, and large industrial 

customers. This difference in functionalized costs clearly illustrates that 

8 fundamental differences exist between the two business structures and regulatory 

9 environments. 

10 6. Finally, as noted above, PGE's response to individual FTE reductions are 

11 discussed in detail in PGE Exhibits 1800, 1900, and 2000. 

12 Q. Please discuss any other issues PGE has with Parties' arguments against its FTE 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

A. 

request. 

We believe it is important to highlight the issues we have with both CUB's and ICNU's 

methodologies in general. CUB and ICNU use methodologies that do not account for any 

known and measurable changes in PGE's forecast for 2018. Both CUB's and ICNU's 

estimates do not consider the need to increase the reliability and resiliency of PGE's system, 

improve our response to information security threats, and respond to compliance-driven 

work, along with many other enhancements to the transmission and delivery system that 

PGE has discussed throughout its direct testimony (PGE Exhibit 500). The simple trend 

analyses that these Parties have used are not an appropriate basis for evaluating PGE's 

request because the past is not like the future. Thus, their analysis should be rejected. 
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1 Q. Does PGE agree with Stafrs method of allocating their FTE adjustment between 

2 capital and O&M? 

3 A. No. Staff's conversion of their FTE reduction into allocated dollar amounts is inaccurate 

4 because it uses an incorrect ratio. 

5 Q. How is it inaccurate? 

6 A. It is inaccurate because the FTE adjustment relates solely to incremental FTEs but Staffs 

7 calculation is based on average FTEs. The use of average is appropriate only if an 

8 adjustment applies to the entire population of FTEs or all labor costs. For example, a wage 

9 and salary adjustment would apply to all of PGE's labor costs, so a 33.5/66.5 ratio of capital 

10 to. O&M would be applicable based on the overall average. The proposed FTE adjustment, 

11 however, would apply only to incremental FTEs, so a different ratio should be used. 

12 Q. What would the ratio be for incremental FTEs? 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

A. There are actually two approaches depending on the type of adjustment being proposed. 

• If the proposed FTE adjustment only identifies an aggregate number of PGE FTEs 

and is not specific with regard to individual FTEs, then the capital to O&M ratio 

would be 49.1/50.9 as stated in PGE Exhibit 400, page 13, and in PGE's response 

to OPUC Data Request No. 093 (provided as PGE Exhibit 1702). Staff incorrectly 

applies a 30.3/69.7 ratio to this calculation. 

.. . If the proposed FTE adjustment is specific with regard to individual FTEs, then the 

dollar amounts relating to each FTE can be assigned rather than allocated, and a 

precise capital/O&M split can be calculated. By way of example, T&D's 

incremental FTEs are primarily forecasted to capital work and any FTE-specific 
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1 adjustments to those operations could result in capital/O&M splits ranging from 

2 70/30 to 80/20 depending on t~1e targeted FTEs. 

3 Q . . In PGE Exhibit 400, page 12, you stated that "As PGE's revenue requirement only 

4 includes capital work closed to plant on or before the end of 2017, any capital labor 

5 forecast for 2018 would not be included." Would this also affect a potential FTE 

6 adjustment? 

7 A. Yes. Once the correct dollar amounts to capital and O&M have been determined based on 

8 the allocations/assignments described above, the capital amount would need to be further 

9 allocated between 201 7 and 2018 amounts to reflect costs that are not in the case. In other 

10 words, because 61.3 FTEs are incremental only to 2018 and 30 of these reflect only 2018 

11 capital costs,5 then 22.6% of the calculated capital amount would need to be excluded from 

12 the potential adjustment because those costs are not included in PGE's test year revenue 

13 requirement. The 22.6% allocation is determined by dividing the 30 incremental 2018 

14 capital FTEs by the 132.5 total incremental capital FTEs identified by PGE Exhibit 400, 

15 page 13, lines 4-7. 

16 In summary, any FTE adjustment needs to have the proper allocation or assignments 

17 applied in order to derive the accurate impacts relative to PGE's proposed revenue 

18 requirement. 

19 Q. Do any other issues relate to FTEs? 

20 A. Yes. Staff issue S-12 has been tied to the fmal FTE adjustment in this case based on the 

21 ratio of T&D FTEs being adjusted as compared to the 169 total incremental T&D FTEs. 

22 Q. What is the basis for this adjustment? 

5 Based on the 49.1/50.9 ratio. 
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2 " PGE Exhibit 800, page 19, which states that "PGE uses a balanced approach of 

3 contractors and internal .labor to implement capital work.'' Contract labor in this 

• 4 context refers specifically to PGE cost elements (CE) 1502 and 1602; and does not 

5 include outside services ( CE 2200). Outs1de services represents significant O&M-

6 only work such as tree trimming_ and is not related to PGE' s incremental FTE 

7 request. 

8 " Staff Exhibit 1100, page 28, which recommends that "contract labor for T&D O&M 

9 be reduced by a corresponding ratio ... " The corresponding ratio . refers to the 

1 o number of T&D FTEs being adjusted as compared to the 169 total incremental T&D 

11 FTEs ( as described above). 

12 Q. How would this adjustment be applied? 

13 A. Determining the corresponding ratio would be a :function of identifying how many T&D 

14 FTEs are being adjusted. With an FTE-specific adjustment the T&D FTEs are easily 

15 summed. If an aggregate, non-specific FTE adjustment is applied, then the T&D FTE 

16 portion would be determined h)'" applying the ratio of incremental T&D FTEs against total 

17 PGE incremental FTEs (i.e., 169.3 / 269.8 = 62.75%). The question then is: to what is this 

18 corresponding· ratio applied? Based on Staff/1100, page 28, we would apply it to . 

19 incremental T&D O&M contract labor, CEs 1502 and 1602, with the increment defined as 

20 the change in costs from the-2016 base year to the 2018 test year forecast. 

21 Q. What would be the result of this calculation? 

• 22. A. PGE contract labor from 2016 to 2018 reflects a decreasv of $2.3 million. Consequently, we 

23 do not believe there is an additional amount to be derived from this adjustmen~. 
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\ 1 Q. Does PGE have any revisions to its original FTE forecast? 

2 A. Yes. PGE has identified two specific FTE changes: 

3 .. One FTE reduction, specifically discussed in PGE's Exhibit 1900 reply testimony. 

4 " One FTE increase for electric vehicle technical assistance as noted above and stated 

5 in CUB Exhibit 100, page 25, lines 3-6. 

6 Q. What is the current status of PGE's hiring as it relates to the incremental 2017 and 

7 2018 request? 

8 A. Table 3, below, provides an update of PGE's hiring, beginning with 2016 actuals through 

9 June 30, 2017. Consistent with PGE Exhibit 400, Table 5, we also show posted requisitions 

10 (i.e., employees we plan to hire soon), and a projection of the remaining employees we 

11 expect to hire in 201 Tand 2018. 

Table3 

\ Full-Time Equivalents (FTEs) 

(+) 
(+) Requisitions in = 

New hires Process (+) (+) 2018 

PGEFTEs 2016 through through Additional Additional Test 

(straight time) Actuals June2017 June 2017 2017 FTEs 2018 FTEs Year* 

A&G 367.3 7 6 5.7 386.0 

IT 272.4 16 7 6.3 14.9 316.6 

Customer 448.2 6 454.2 
Service/ Accounts 
Generation 535.7 9 9 13.6 567.3 

T&D 957.7 109 12 9.0 39.30 1,127.0 

TotalFTEs 2,581.3 147 34 15.3 72.5 2,850.1 

12 Q. What is the total amount of FTEs that PGE has recorded through June 30, 2017? 

13 A. As of June 30, 2017, the total number of PGE FTEs reported on a basis comparable with 

14 PGE Exhibit 401 is 2,685, which is an increase of approximately 104 over PGE's FTEs as of 

15 December 31, 2016. 
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1 Q. Please summarize your proposals regarding the issues identified by Parties. 

2 A. Iil closing, we recommend the Commission reject the Parties' positions regarding the issues 

3 identified. With respect to each issue, our proposals are summarized below: 

4 111 Plant in Service: PGE proposes no adjustments to Plant in Service. PGE will 

5 continue to monitor close-to-plant estimates and adjust its forecast throughout the 

6 year. PGE offers to provide attestations on the top six projects closing to plant in 

7 2017. 

8 • ADIT: PGE recommends that ICNU's proposal for Issue IN-7, regarding the PTC 

9 component of ADIT, be rejected. Customers have received greater than the full 

10 benefit for PTCs (i.e., forecasted PTCs have exceeded actual PTCs) and the ADIT 

11 balance simply reflects the timing aspect of PGE' s ability to use actual PTCs. 

12 • FTEs: PGE rejects Parties' proposals, and proposes no adjustment to its most recent 

13 FTE request of268.8 FTEs. 

14 Q. Does this conclude your testimony? 

15 A. Yes. 
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Internal Revenue Code Section 168 

PGE's Response to OPUC Data Request No. 093 
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Section 168(f)(2) of the Internal Revenue Code (IRC) provides that the depreciation 

deduction determined under section 168 shall not apply to any public utility property (within 

the meaning of section 168(i)(l0)) if the taxpayer does not use a normalization method of 

accounting. 

In order to use a normalization method of accounting, section l 68(i)(9)(A)(i) of the 

IRC requires the taxpayer, in computing its tax expense for establishing its cost of service 

for ratemak:ing purposes and reflecting operating results in its regulated books of account, to 

use a method of depreciation with respect to public utility property that is the same as, and a 

depreciation period for such property that is not shorter than, the method and period used to 

compute its depreciation expense for such purposes. Under section l 68(i)(9)(A)(ii), if the 

amount allowable as a deduction under section 168 differs from the amount that-would be 

allowable as a deduction under section 167 using the method, period, frrst and last year 

convention, and salvage value used to compute regulated tax expense under section 

168(i)(9)(A)(i), the taxpayer must make adjustments to a reserve to Feflect the deferral of 

taxes resulting from such difference. 

In several recent Private Letter Rulings (PLR), in order to comply with the 

normalization requirements, the IRS has required an increase to rate base for the deferred 

income tax asset related to a Net Operating Loss caused by the use of other than regulatory 

depreciation on the tax return. For example, PLR 201534001 states that "§ 1.167(1)

l(h)(l )(iii) makes clear that the effects of an NOLC1 must be taken into account for 

normalization purposes. Section 1.167(1)(1 )(h)(l )(iii) provides generally that, if, in respect 

of any year, the use of other than regulatory depreciation for tax purposes results in an 

NOLC carryover ( or an increase in an NOLC which would not have arisen had the taxpayer 

1 Net Operating Loss Carryforward (NOLC) 
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claimed only regulatory depreciation for tax purposes), then the amount and time of the 

deferral of tax liability shall be taken into account in such appropriate time and manner as is 

satisfactory to the district director." 

PGE contends that the carryover of Production Tax Credits (PTC) caused by the use of 

depreciation other than regulatory depreciation must be treated similarly to the NOLC 

caused by the use of depreciation other than regulatory depreciation. The reduction in rate 

base resulting from the use of accelerated tax depreciation must be reduced by the-related 

Production Tax Credit carryforward. 
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TO: 

FROM: 

Request: 

Kay Barnes 
Oregon Public Utility Commission 

Patrick Hager 
Manager, Regulatory Affairs 

PORTLAND GENERAL ELECTRIC 
UE319 

PGE Response to OPUC Standard Data Request No. 093 
Dated February 28, 2017 
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For the Test Year, please provide the breakout between O&M and rate base for all 
labor expense expressed as percentages. If applicable, please also provide the 
breakout for all labor expense between Total Company and Oregon expressed as a 

percentage. 

Response: 

The breakout between·O&M and rate base for all 2018 labor cost is as follows: 

33.5% - Capital, 
66.5%-O&M. 

fu the 2018 test year, PGE forecasts an increased proportion of the work on its capital 
projects to be performed by employees, rather than external labor resources. 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 
13 7 .3 FTEs to O&M. 

All labor relates to Oregon retail prices. 
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1 Q. Please state your names and positions with Portland General Electric (PGE). 

2 A. My name is Jim Lobdell. I am the Senior Vice President, Finance, Chief Financial Officer; 

3 and Treasurer at PGE. My qualifications appear in PGE Exhibit 100. 

4 My name is Cam Henderson. I am the Vice President of Information Technology (IT) 

5 and Chief Information Officer (CIO) at PGE. My qualifications appear in PGE Exhibit 500. 

6 Q. What is the purpose of your testimony? 

7 A. The purpose of our testimony is two-fold: (1) we provide additional support for our request 

8 regarding Administrative and General (A&G) and Information Technology (IT) Operations 

9 and Maintenance (O&M) costs; and (2) we respond to Parties' positions and criticisms 

10 regarding PGE's A&G and IT O&M forecast. The referenced Parties consist of the Public 

11 Utility Commission of Oregon (OPUC) Staff (Staff), the Citizens' Utility Board of Oregon 

12 (CUB), and the Industrial Customers of Northwest Utilities (ICNU), collectively, the Parties. 

13 If implemented in their entirety, the Parties' recommended reductions will significantly 

14 reduce PGE's ability to recover prudently incurred expenses and introduce considerable risk 

15 to PGE's A&G and IT operations, ultimately impacting PGE's ability to deliver safe and 

16 reliable service to customers. 

17 Q. How is your testimony organized? 

18 A. After this introduction, our testimony has two additional sections: 

19 • In Section II, we rebut and discuss the risks associated with Staffs adjustments to 

20 A&G full time equivalent employees (FTEs). In particular, we provide support to 

21 show these requested FTEs are necessary to support PGE's business needs and that 

22 Staffs arguments for why these costs are unnecessary or can be paid for through 
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efficiencies are false. We continue by highlighting that the cost offsets directly 

related to these FTEs are already included in our filing and we highlight the risks and 

consequences of forgoing these hiring decisions. 

• In Section III, we rebut and highlight the risks associated with Staff's adjustments to 

IT and IS FTEs. In particular we provide support to show our request is appropriate 

given the potential threats. We discuss an assessment on our Information Security 

Program (ISP), a detailed description of the internal processes used to determine our 

request, and a description of the benefits and efficiency gains realized by the IT 

programs implemented in recent years. We argue that our FTE proposal is prudent 

due to the changes in information security needs and projected changes in IT 

programs. 

UE 319 General Rate Case - Reply Testimony 
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II. Administrative and General Labor 

1 Q. What is Staff's proposed FTE adjustment for A&G? 

2 A. Staff proposes to remove 12.5 FTEs from PGE's A&G request. Staff argues that these FTEs 

3 are either not necessary to support increases to PGE's business requirements, or that these 

4 requested FTEs should be paid for "through efficiencies and cost savings rather than a rate 

5 increase."1 

6 Q. How does PGE respond to Staff's arguments? 

7 A. Staff provides very little support for their arguments and proposed adjustments. 

8 Furthermore, Staff largely ignores the justifications and materials PGE provided to support 

9 these FTEs and incorrectly characterizes statements made in PGE's testimony to support 

10 their conclusions. 

\ 11 Q. Have you previously provided an explanation for these increases? 

12 A. Yes. PGE Exhibit 600 discussed in detail the reasons for PGE's A&G-related FTE 

13 increases. Additionally, PGE responded to approximately 15 data requests specifically 

14 discussing the need for these A&G-related FTE increases, including additional justification 

15 and 1:1-pdates to the hiring process. As discussed in detail below, there are three primary 

16 reasons for the increases to PGE's A&G-related FTEs: 1) minimize threats to PGE's system; 

17 2) proactively increase the safety of PGE's workforce; and 3) meet the increasing demands 

18 of supporting the needs of our customers. Additionally, we discuss, where applicable, the 

19 cost ·offsets and efficiencies that have been included in PGE's case relative to these 

20 incremental FTEs. 

1 Staffi'400;page 44. 
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1. Security Alarm Monitoring 

Q. 

A. 

Q. 

A. 

Why are additional FTEs necessary for the Security Alarm monitoring program? 

The Alarm monitoring program is a necessary part of PGE's overall security protection 

program, which proactively and reactively addresses threats to PGE's system. These three 

positions will support the increasing demand on PGE's alarm monitoring program, allowing 

for the transition and integration of physical security monitoring functions from an isolated 

operational area to the Integrated Security Operations Center (ISOC).2 With the 

implementation of PGE's ISOC, PGE will be able to continuously monitor specific critical 

locations with enhanced communication and coordination requirements using informational 

technology, operational technology, and physical security. This 24/7 security monitoring 

and ~eporting is incremental to Corporate Security's current levels and is necessary for the 

protection of PGE's critical assets and adherence to CIP-14 requirements. Without real-time 

physical monitoring of the alarm system, PGE's ability to protect its critical assets will be 

flawed and incomplete. 

What would be the consequences if PGE was unable to hire these security FTEs? 

Eliminating these FTEs will limit PGE's capability to monitor the volume of alarms and 

video feeds received from PGE sites and locations. In other words, without these FTEs, 

PGE will not have a fully staffed and functional ISOC, affecting our ability to perform 24/7 

monitoring, and resulting in a delayed or no response to activated alarms. This will degrade 

our security posture along with system reliability and employee and public safety. PGE 

would need to introduce stopgap measures such as unsustainable increases to contract labor 

and overtime, which would cost more than that forecasted for the incremental FTEs. 

\ 2 Additional details on PGE's overall ISOC program can be found in the confidential work papers included with 

PGE Exhibit 500. 
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\ 1 Q. Are there any cost reductions to Security? 

2 A. Yes. While these FTEs are necessary to address increased regulatory requirements, there is 

3 a corresponding but slight reduction in Corporate Security's outside services costs. This 

4 reduction amounts to approximately $63,000 when comparing Corporate Security's 2018 

5 outside services forecast to the 2014-2016 average of actual outside services costs. 

6 2. Safety 

7 Q. Please discuss the two safety-related positions requested. 

8 A. These FTEs are necessary to suppo1t: 1) PGE's safety program management at the corporate 

9 level (report writing and validation); and 2) program implementation and verification at the 

10 operational level. As discussed in PGE Exhibit 600, PGE has made significant strides in 

11 reducing the number of work-related injuries in the last few years. PGE has accomplished 

\ 
12 this by leveraging technology, increasing employee engagement to improve safety culture, 

13 enha1:1cing PGE's partnership with union leadership, and investing in training and tools to 

14 ease work-related physical demands. However, while we have made progress, our Safety 

15 and Health group does not have the resources necessary to implement, sustain, and optimize 

16 improvements that can further PGE's goal of reducing injuries in the workplace. In other 

17 words, with its current resources, Safety and Health is near the limit of its abilities to reduce 

18 injuries and improve employee safety. 

19 Q. Are these FTEs only needed to analyze data as Staff suggests? 

20 A. No. Data analysis, though an important piece, is only one of the many reasons why PGE 

21 requires these FTEs. PGE Safety and Health is moving "up-stream" on injuries. That is, 

22 they will track leading indicators before injuries occur. Through PGE's "mySafety" system, 

\ 23 employees are submitting near misses, safety concerns and suggestions, and peer-to-peer 
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employee recognitions. However, with our current resources, PGE is unable to conduct a 

2 robust examination of this information. PGE needs one incremental FTE to convert this 

3 valuable information into actionable items that identify areas of concern and proactively 

4 offer solutions to reduce injuries and increase the safety of PGE's workforce. 

5 Q. What will the second safety FTE do? 

6 A. The second Safety FTE in PGE's test year request will be instrumental in the 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Q. 

A. 

Q. 

A. 

implementation, enculturation, and expansion of Safety and Health's new and future 

programs to prevent and reduce injuries. For example, for field employees who are the most 

at risk of injmy, PGE's MoveSmart Program reduces the chances for sprains and strains. 

However, with current resources, it is difficult to maintain, much less expand the program, 

using similar preventative programs to ensure these techniques become ingrained within 

employees' daily approach to work. This incremental FTE will also give PGE the ability to 

implement proactive safety programs for PGE's contract employees. In short, a dedicated 

FTE will be able to focus on the creation, implementation, and expansion of proactive 

solu~ons to ensure PGE employees and contractors are more safety focused. 

What are the consequences if PGE cannot fill these positions? 

If PGE does not fill these positions, our efforts to reduce injuries will be compromised. 

Existing personnel will continue to be stretched across numerous priorities primarily 

focusing on reactive, as opposed to proactive, responses to safety. 

Has PGE seen a reduction in costs related to its improved safety statistics as Staff 

suggests? 

No. While PGE's overall safety metrics have shown a recent improvement, PGE continues 

to see increases in workers' compensation insurance premiums and we still expect an 
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increase to retained losses related to workers' compensation. This is primarily due to: 1) 

2 health care costs that continue fo outpace general inflation; and 2) insurance premiums that 

3 are based on long-term trends, wage and salary inflation, overall employee population, and 

4 overall industry experience. It is possible that a sustained, long-term improvement to PGE's 

5 safety record (i.e., leading to reduced claim frequency and severity) can translate into 

6 savings in the form of a lower financial reserve requirement. However, before PGE can 

7 capture any benefits from a sustained improvement to safety, we first need to invest in the 

8 people, process, and technology to advance our safety vision of sending everyone home • 

9 safely, every day. 

1 o 3. Staffing Services 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Q. 

A. 

Why are the 3.5 FTEs for the Staffing Services department required? 

As we discuss in PGE Exhibit 600, these positions are necessary to process the hiring of the 

large number of new employees, including increased retirements, Transmission and 

Distribution (T&D) related projects, and CET implementation. A further complication for 

Staffing Services is the economic environment in Oregon and its effect on the available 

labor workforce. According to the Federal Reserve's May 31, 2017 Beige Book, most 

Fede~·al Reserve Districts cite "shortages across a broadening range of occupations and 

regions.''3 Additionally, the Federal Reserve Bank of San Francisco states that "In the 

technology, financial services, and health-care sectors, demand for skilled information 

technology (IT) labor remained strong, pushing up wages for those workers."4 Similarly, 

the highly skilled and specialized employees that PGE requires for the provision of safe and 

reliable service to customers are becoming increasingly difficult to recruit and hire. 

3 See: https://www.federalreserve.gov/monetarypolicy/beigebook201705.htm. 
4 lbid. 
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\ 

1 Q. What happens if PGE is unable to hire these Staffing Services positions? 

2 A. If these FTEs are not hired, Staffing Services will have difficulty meeting the expected 

3 sustained increase to our hiring and recruitment demands, putting the success of specific 

4 projects and PGE's overall operations at risk This will also affect PGE's current workforce 

5 and future costs by resulting in heavier and unsustainable workloads, raising overtime costs 

6 and increasing turnover, which will further compound the issue. 

7 4. Technical Training 

8 Q. Please explain the three FTEs requested for the Technical Training department. 

9 A. These FTEs are necessary for two primary reasons: 

10 1. To provide for the increasing training demands of in several areas (e.g., T&D, 

11 engineering, and regulatory compliance); and 

12 2. To complete the process of centralizing the training for all of PGE's functional areas, 

13 • as we described in PGE Exhibit 600. 

14 Q. Is it reasonable to expect that the centralization of training will create financial savings 

15 to pay for these incremental FTEs? 

16 A. No. Although centralization will create long-term savings by avoiding or reducing future 

17 costs, the short-term savings realized will be minor and certainly not sufficient to offset the 

18 FTE _cost. These FTEs will, however, allow PGE's highly specialized employees to focus 

19 on more value added work. That is, rather than spending their valuable time in a classroom 

20 training junior employees, our employees will be able to focus on their primary job 

21 responsibilities. In addition, they will be able to mentor junior level employees who have 

22 already acquired foundational training. 
\ 
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1 Q. Is centralization the primary reason for the increase in Technical Training? 

2 A. No. As stated above, the primary reason is the increase in training requirements. As PGE's 

3 business becomes more complex, the training requirements necessary to have a safe, 

4 knowledgeable, and effective workforce also increase. 

5 Q. What would be the consequences of not hiring these positions? 

6 A. If these technical training positions are not hired, PGE will have to consider trade-offs 

7 between regulatory requirements, job efficiencies, effectiveness, and other competencies. 

8 As a consequence, the ability of PGE's workforce to perform their workplace duties in a safe 

9 and effective manner will be at risk. Additionally, as PGE will need to delay some required 

10 training, workers may also be unable to perform certain essential job functions, putting both 

11 long-term projects and day-to-day assignments at risk of completion. 

12 5. Supply Chain 

13 Q. What is Stafrs reasoning for removing the Supply Chain positions from PGE's 

14 request? 

15 A. Staff argues that PGE's Finance and Supply Chain Replacement Project (FSRP), completed 

16 in 2012, and the streamlining and centralization of Supply Chain that followed should have 

17 created efficiencies and cost savings that can fund PGE's FTE request. 

18 Q. Was the primary purpose of FSRP to create efficiencies and cost savings for PGE's 

19 Supply Chain organization? 

20 A. No. :rhe primary purpose of FSRP, as discussed in Docket No. UE 262, PGE Exhibit 1000, 

21 was to replace PGE's (26 year old) obsolete financial and supply chain system. For Supply 

22 Chain, the main benefit of FSRP was to "allow PGE buyers to run reports across the 
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company that help them to better understand PGE's procurement activity. This capability to 

perform "spend analysis" is being used to combine like purchases and leverage PGE's 

buying power by using strategic sourcing. "5 

Has Supply Chain leveraged PGE's "buying power" since FSRP? 

Yes. . Supply Chain deployed a Category Management framework, which structured 

procurement activities around consolidated categories of like-kind business spending ( e.g., 

standardizing and leveraging spend for IT, Professional Services, Construction, etc.). As 

noted in the FSRP testimony, "it will take several years to accumulate spending history and 

prop~rly align spending categories so that effective spend analyses can be performed."6 We 

now have numerous category strategies across the organization developed in a manner that 

identifies current state; market conditions; industry and business direction; and specific 

strategies to decrease or better manage risk, lower or avoid costs, and increase efficiency for 

the respective business lines. 

-Has the Supply Chain organization increased its capacity_and efficiency since FSRP? 

Yes. In 2014, following our initial FSRP implementation effort, Supply Chain implemented 

a benchmark that measured, among other things, a 'current-state' Spend Under Management 

measure.7 Initially, PGE's score was quite low- 35% -versus a utility-leading 67% target. 

As of the first quarter of 2017, however, resulting directly from the development and 

execution of an effective category strategy, Supply Chain has achieved a 77% Spend Under 

Management target. 

5 OPUC Docket No. UE 262 PGE Exhibitl000, page 5. 
6 Ibid, page 6, lines 5-6. 
7 "Spend Under Management" is defined as spend that Supply Chain appropriately affects (i.e., spend that is covered 

by a category plan or results from an, RFI, RFP, RFQ, or RFB activity) divided by total spend that Supply Chain is 

responsible for managing. 
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1 Q. How does PGE's Supply Chain compare with similar sized companies? 

2 A. PGE's Supply Chain metrics compare very favorably to similar sized companies, indicating 

3 an effective and efficient organization. We compared Supply Chain's 2017 budget 

4 (including the two incremental 2017 FTEs) to the Corporate Executive Board's (CEB) Q4 

5 2016 Benchmarldng Insights report8 and found that our Supply Chain's 2017 Base Budget 

6 average dollar per FTE was approximately $105,130 compared to an average of $106,040 

7 for CEB participants. Additionally, PGE's Supply Chain Function Cost (i.e., Supply 

8 Chain's 2017 Base Budget divided by the total spend that Supply Chain is responsible for 

9 managing) is 0.37%, compared to CEB's average of 0.75%. This means that, on a 

10 normalized basis, PGE's Supply Chain group is more efficient than the average CEB 

11 company participant. On an absolute basis, Supply Chain's 201 7 budget of $2,312,813 

12 (including loadings) compares favorably to the $3,800,000 average cited in CEB's July 2016 

13 Procurement Budget, Spend and Headcount Metrics for companies of comparable revenue 

14 size. Using this same study, PGE's FTE count of 22 for 2017 also compares favorably to 35 

15 FTEs for companies of comparable revenue size. 

16 Q. Please explain the increase of two Supply Chain FTEs. 

17 A. The -Supply Chain department has grown in both responsibility and demand. This, in 

18 addition to strong business growth in the areas PGE supports, has contributed to significant 

19 capacity constraints to support PGE's needs. This growth has not allowed us to repurpose 

20 efficiency savings from one area to another, which would help keep FTE levels flat. The 

21 added FTEs in Supply Chain are necessary to keep up with overall increased work, 

8 PGE Exhibit 1801 provides the CEB Q4 2016 Benchmarking Insights report. 
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1 especially in regard to new and substantial increases related to transmission and distribution 

2 and customer strategies project work. 

3 Q. Are there any offsetting cost reductions within Supply Chain? 

4 A. Yes. These positions are offset by approximately $174,000 reduction in Supply Chain's 

5 contract labor costs. 

6 Q. What would be the consequences if PGE had not hired these FTEs? 

7 A. Without these incremental FTEs performing Supply Chain project work, PGE and ultimately 

8 customers would see increases in: 

9 •· contractor costs; 

10 • product costs; 

11 • contract/financial/quality risks ( change orders, solvency, contractor safety, etc.); 

12 • project schedules; and 

13 • other impacts (supplier diversity initiatives, environmental impacts, Business 

14 Continuity & Emergency Management/resiliency, etc.). 

15 Furthermore, it would be necessary for Supply Chain to choose which projects to focus 

16 their. efforts on, to the detriment of other projects. The increased costs/impacts would 

17 ultimately be incurred by the projects these FTEs support. 

18 Q. Please discuss the costs associated with PGE's Disbursements and Receivables FTE. 

19 A. This position, which PGE has already been filled, supports PGE's disbursements and 

20 receivables program. It is important for internal policy compliance, reducing processing 

21 costs, and increasing financial rebates for payments. However, as discussed in PGE's 

22 supplemental response to OPUC Data Request No. 561, provided in PGE Exhibit 1803, 
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\ 1 when including this FTE into the 2018 test year forecast, PGE inadvertently excluded the 

2 miscellaneous revenue that fully offsets this position. 

3 Q. How is this FTE directly associated with an increase to revenue? 

4 A. This ·FTE is responsible for identifying and directing PGE business expenses towards cash 

5 rebate payment methods. As a result, PGE has been able to direct an additional $5.4 million 

6 of expenses over to a cash rebate payment method. However, before making this 

7 commitment and renegotiating for the higher rebate with our purchasing card (P-card) 

8 provider, PGE first needed to institute additional operational support and controls to ensure 

9 a thorough reconciliation of P-card purchases. PGE's resources at the time could not fully 

10 address this issue and so the risk of increasing PGE's P-card spend was too high. With 

11 incremental revenue comes incremental transaction volume, which this position needs to 

\. 
12 monitor in order to help mitigate the associated risk with increased transaction volume. 

13 Therefore, after determining that the increase to revenue would fully offset the incremental 

14 resource, PGE's disbursements and receivables department hired an additional FTE. 

15 Q. How does PGE propose resolving this mismatch between costs and revenues? 

16 A. In order to match both the costs and revenues associated with this position, POE proposes to 

17 either: 1) remove the requested FTE from this case; or 2) include the forecasted revenue 

18 directly associated the FTE into this case. 

19 6. Enterprise Risk Management 

20 Q. Please explain the increase to the Enterprise Risk Management program. 

21 A. PGE's response to OPUC Data Request No, 561, Attachment 561-A in PGE Exhibit 1803, 

22 discusses how PGE is in the process of developing its Enterprise Risk Management (ERM) 

\ 23 program, which is a structured approach to managing business risk on an enterprise-wide 
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basis. The objective for the ERM program is to create and protect value for PGE and its 

custo.mers by employing a consistent :framework and process to identify, assess, manage, 

monitor, and provide insights into the opportunities and threats impacting PGE's strategic 

objectives. PGE's work papers for PGE Exhibit 1800 provide an overview of the ERM 

program (Mission, Vision, roadmap, and high level execution plan); for the next several 

years· we will be progressing from a 'Reactive' to a 'Sustainable' level of program maturity. 

Doing this requires additional resources to put the necessary practices, policies, procedures, 

roles, responsibilities, etc. in place. At present, third-party experts are supporting PGE's 

development of these foundational elements. As the program develops, PGE will need 

additional support in the form of an incremental FTE. 

Are there any reductions offsetting the incremental ERM resources? 

Yes. The Corporate Finance department, which includes the ERM program, has reduced its 

2018-forecast for both non-PGE labor and contract services by over $300,000 compared to 

2016 actual expenses. 

What is the risk of delaying PGE's ERM program? 

If aspects of this program are delayed, PGE is at greater risk of an unidentified or 

unmitigated threat impacting PG E's business operations and ability to serve customers. 

Does PGE have any corrections to PGE Exhibit 600 testimony in support of ERM? 

Yes. We have one clarifying correction related to PGE's ERM program. PGE stated that 

we did not have an FTE associated with this program. However, beginning in 2016, PGE 

had one dedicated ERM FTE. Consequently, the current proposal is for an incremental 

position. 
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1 Q. Please summarize Staff's proposal regarding Information Technology (IT) and 

2 Information Security (IS) FTEs. 

3 A. Staff proposes to remove a total of 23 IT and IS FTEs from PGE' s request for 44 positions. 

4 Q. What information did PGE provide to Staff for their analysis? 

5 A. In addition to PGE's opening testimony (PGE Exhibit 500), PGE responded to 42 data 

6 requests (DR) related to IT O&M and FTEs. PGE provided detailed descriptions of the need 

7 for each of the 44 FTEs and provided further detail on specific positions in PGE's responses 

8 to several OPUC DRs (Nos. 484, 504-520, 561, and 625); these request are provided in PGE 

9 Exhibit 1803. 

\. 10 Q. Why did Staff remove 23 FTEs? 

11 A. Staff stated that PGE did not provide studies, benchmarks, memoranda, or analysis. They 

12 also stated that there is "no comprehensive internal process" for budget requests/approval 

13 and that the information provided for each requested FTE consisted of only "high-level" 

14 descriptions. Lastly, Staff noted the difficulty in hiring all these employees due to the 

15 shortage ofIT skilled individuals. 

16 Q. On what basis did Staff adjust IT and IS FTEs? 

17 A. Other than what is stated above, Staff proposes to cut 11 positions from IT and 12 positions 

18 from IS but provided no further discussion or analysis. 

19 Q. How does PGE respond to Staff? 
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\ 
\ 1 A. PGE believes we have fully justified the need for these positions. Through testimony and 

2 data responses we provided enough materials and information in order for Staff to complete 

3 their analysis. We discuss each of Staffs issues below. 

4 1. No studies, benchmarks, memoranda, or analysis 

5 Q. What information did PGE provide to Staff? 

6 A. As stated in Staffs testimony, PGE provided a presentation in work papers summarizing the 

7 analysis and conclusions of the external review we conducted of our IS Program in 2016. 

8 PGE discusses the external assessment in PGE Exhibit 500, Section IV. 

9 Q. When was the external review conducted and for what purpose? 

10 A. PGE determined an assessment was necessary in order to inform the need for planned 

11 investment in security workforce and technologies. In December of 2015, PGE's executive 

12 management requested that a program level assessment of its internal cybersecurity program 

13 be conducted to determine investments and future resources required. 

14 Q. Who did PGE retain to conduct the assessment? 

15 A. In March 2016, PGE chose Mandiant to conduct the program assessment. Mandiant is 

16 recognized as a global leader in security services including security testing and incident 

17 response. The engagement began in April 2016 and concluded in June 2016. 

18 Q. What were the objectives for the IS assessment? 

19 A. There were two key objectives for the IS assessment. The first was to provide a unified 

20 measurement of PGE' s security capabilities. The second was to provide key 

21 recommendations to improve PGE' s cybersecurity protection. 

22 Q. What were Mandiant's recommendations? 

\ 
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I 

\ 1 A. Mandiant delivered 54 recommendations for PGE's overall program. Twenty-two of those 

2 recommendations addressed high-risk concerns and the others, medium or low risk. 

3 Mandiant also included a recommended timeline, suggesting that PGE complete all items 

4 within 18 months. The recommendations included an aggressive timeline and assumed the 

5 addition of 60 FTEs. 

6 Q. What did PGE ultimately decide regarding the recommendations? 

7 A. In August 2016, PGE management and the Board of Directors agreed that Mandiant 

8 recommendations should be incorporated into our plans. However, the scope and timing of 

9 some of Mandiant's recommendations presented key issues to PGE. First, to implement all 

10 the recommendations in approximately 18 months was not possible due to resource 

11 constraints. Second, while reviewing the Mandiant report, PGE identified additional work 

\ 
12 that Mandiant had not identified, but was required in order to complete some of their 

13 recommendations. 

14 Q. How did PGE respond to Mandiant's recommendations? 

15 A. PGE engaged PricewaterhouseCoopers (PwC), an accounting/consulting firm that has 

16 experience assessing and implementing similar functions at other utilities and mid-sized 

17 companies. PGE and PwC worked together to establish a timeline and cost and staffing 

18 model to implement Mandiant recommendations across 4-5 years instead of 18 months. 

19 . PwO helped PGE rank by risk and prioritize Mandiant' s recommendations. Confidential 

20 PGE Exhibit 1802C, is a Power Point presentation that summarizes the revised Mandiant 

21 work plan. From the revised work plan, PGE revised its cybersecurity roadmap to capture 

22 these recommendations. The PGE cybersecurity roadmap accomplishes two objectives by 
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spreading out the work: 1) delivering an effective cybersecurity system with moderate 

costs, and 2) limited staffing needs. 

What was the overall result on needed FTEs based on the work done with PwC? 

We were able to reduce the required FTEs from Mandiant's recommended 60 FTEs to 34 

FTEs. 

Staff stated that in confidential work papers supporting PGE Exhibit 500, there was a 

high-level summary of the roadmap initiatives, but that the estimates for staffing were 

"substantially less than what PGE is requesting in this case. Is that correct? 

Yes. The document to which Staff referred was the result of the PwC work with PGE to 

narrow the scope and lengthen the timeline of Mandiant's recommendations. However, the 

revised work plan was limited in scope. The PwC estimate included the dedicated security 

FTE to implement a given initiative but did not include other labor support requirements 

such as on-going support for the new tools or project management and other functions. In 

PGE's fmal plan, additional resources were added to provide the necessary overall project 

support. 

16 Q. Did PGE make other changes to the PwC recommendations? 

17 A. Yes. To help mitigate the rate increase in this case, PGE reduced its request to 22 FTEs 

18 from the 34 FTE recommended py PwC. PGE was able to leverage existing resources to 

19 support this work by reprioritizing other work. 

20 Q. Does this reduced FTE request allow PGE to accomplish its goal for cybersecurity? 

21 A. Yes.· Based on PGE's evaluation of the Mandiant report and work with PwC, we believe 

22 that we can accomplish our objectives with an additional 22 FTEs. The Mandiant report 

23 made clear the significant threats that impact our business and systems every day. It is 
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1 esseI?-tial that PGE bolster its cybersecurity profile and that we do so in a timely manner. 

2 Not completing the Mandiant recommendations would increase the risk of a security event 

3 that could significantly impact PGE, its customers and other stakeholders. 

4 Q. Staff states that PGE did not evaluate the efficiency and effectiveness of its current 

5 labor resources in determining PGE's actual need. How does PGE respond? 

6 A. Each of these roadmap initiatives represents new incremental requirements to protect PGE 

7 systems against evolving threats. Therefore, no evaluation of the efficiency of current staff 

8 was warranted. However, PGE leveraged input from industry recognized firms and peer 

9 companies to develop this roadmap. 

10 Q. Was the Mandiant report previously provided to Parties? 

11 A. No. The Mandiant report is quite extensive and contains highly sensitive information about 

12 PGE: s security program. PGE had, and still has, concerns for certain sensitive technical 

13 information contained in the report and the report summary. But PGE has reviewed the 

14 report and summary again and we now believe we can release the report summary under 

15 Protective Order No. 17-057, but request that Parties come to PGE offices to view the 

16 Mandi.ant report because of its very sensitive nature. 

17 2. No comprehensive internal process 

18 Q. Do you agree that PGE's IT department has no comprehensive internal process related 

19 to budget development? 

20 A. No. PGE IT conducts an annual budget review in preparation for the following year's 

21 budget process. The Chieflnformation Officer (CIO) requests budget input from each of the 

22 CIO's direct reports, who in tum develop their component budgets based on their analyzed 

23 need ·for the following year as compared with their current year budgets. The annual IT 
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budget undergoes multiple group reviews where budget items are challenged and projects 

prioritized. The CIO considers all the input and determines which budget items are required 

(hifY); priority) and which can either be delayed or cancelled (low priority). In addition, 

budget committees are convened that include representatives from across the business to 

review the IT budget. These committees help to prioritize IT's project and budget 

requirements. An additional committee, comprised of representatives from all business 

units; reviews the subordinate committee prioritizations and makes final recommendations 

on IT's budget priorities. 

The IT budget process is an exercise in prioritization to ensure the highest IT priorities 

are funded. The budget development process is rigorous and consists of multiple half-day 

and full-day budget and priority development sessions for the following year. Next, the 

CIO's direct reports review the final draft budget in a multi-hour session. The final draft 

budget with any final edits is then reviewed and approved by the CIO. In all, the budget 

process for IT spans several months and includes multiple reviews and vetting. 

How are additional FTEs identified and requested in IT? 

During the third quarter of each year, the CIO asks all of the IT supervisors and managers to 

estimate their worl<load for the coming year. This is based on a number of considerations: 

• New regulatory requirements; 

1111 Expectations for new services to be provided by IT; 

• New skills needed to support the systems that have been added during the past year; 

1111 Changes in our technical environment; 

• Upgrades to the technology planned (end of support for versions, tool integrations, 

etc.); 
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111 Application retirements and changes in support requirements for applications; 

111 Changes ,in the support structure for existing or planned new applications; 

• Enhancements the users would like to make to the systems; 

• Interfaces to new systems that are being implemented; and 

• . Expected turnover in their group. 

Managers and supervisors submit their requests to the IT Senior Leadership Team. 

This group summarizes the requests, eliminates duplicate requests, and meets with 

individual managers/supervisors to better understand the request. IT's accounting liaison 

develops costs estimates for these positions (based on experience level requested) and 

estimates the impact on overall IT costs ( estimates are developed for the impact on both 

O&M as well as any capital work to be assigned to these positions). The fmal IT budget 

request is submitted to the Chief Executive Officer (CEO) and Chief Financial Officer 

(CFO) in September. 

When do PGE's CEO and CFO review the staffi1;1-g recommendations? 

In October, IT finalizes the budget proposal, the staffmg recommendations and associated 

costs and presents them to PGE's CEO and CFO for review and tentative approval. The 

CEO and CFO balance the IT request with other business unit requests and can best evaluate 

the total cost structure and impact to PGE and customers. They often give guidance as to 

what they think is appropriate and can also help with redirecting priorities or deferring 

requested IT services. 

After the CEO and CFO have reviewed all business unit budgets, all draft budgets and 

staffmg plans are shared with the entire officer team. Often, officers further reduce budgets 
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1 before finalization of the overall budget due to the overall cost structure and/or impact on 

2 customers being too high. 

3 3. Only high-level discussion ofFTEs 

4 Q. Staff claims PGE provided only a high-level discussion of FTEs. Is this correct? 

5 A. No. PGE provided a description of the need for the 44 requested positions in our direct 

6 testimony (PGE Exhibit 502). In addition, PGE responded to numerous data requests 

7 prov~ding additional infonnation on certain position. For example, OPUC Data Requests 

8 504 through 520 asked about specific positions. We then compiled FTE information by 

9 project in PGE's response to OPUC Data Request No. 561 and prioritized the projects. We 

10 also provided more detailed information (i.e., position request forms) on FTEs requested in 

11 PGE;s responses to OPUC Data Request Nos. 484 and 625. All referenced data requests are 

12 

13 

provided in PGE Exhibit 1803. 

PGE believes we have provided more than enough detailed information to support the 

14 need for the positions. We have presented supporting documentation for FTEs, both 

15 individually and grouped into projects. 

16 4. Shortage of]T skilled labor force 

17 Q. Does PGE agree with Staff on the "well-documented" shortage of workers with 

18 cybersecurity experience? 

19 A. Yes. In PGE's response to OPUC Data Request No. 485 (see PGE Exhibit 1803), PGE 

20 acknowledges it has become challenging to hire qualified IT resources. As a result, we have 

21 expanded our search for candidates nationally, working with recruiters to fill the more 

22 difficult positions. In addition to being more aggressive and creative in how we source FTE, 

UE 319 qeneral Rate Case - Reply Testimony 



\ 

\ 

UE 319 / PGE / 1800 
Lobdell - Henderson/ 23 

1 IT also relies on contract resources as an interim solution to ensure that critical work is 

2 prioritized. 

3 Q. Will the hiring environment change between now and the end of 2018 to make it easier 

4 to hire IT skills? 

5 A. No. Cybersecurity risks are not tied to economic cycles or hiring trends. Therefore, any 

6 delay in addressing cyber risks represents placing a bet on when a cyber breach will occur, 

7 not if it will occur. As such, PGE needs to be competitive in attracting and retaining 

8 experienced and skilled cybersecurity staff. 

9 5. E(fici encies/Savings 

10 Q. Staff suggests that all the IT systems that have gone into service in the past several 

11 years are without benefits or gained efficiencies. How does PGE respond to that 

12 assertion? 

13 A. We liave stated over the years, and in this docket, that the new and improved IT systems are 

14 less about gaining benefits and efficiencies, and more related to responding to system 

15 obsolescence and changing customer expectations. However, some efficiencies and savings 

16 have been realized, including cost avoidance. Moreover, new IT systems often provide for 

17 business process improvements that enable the business units that IT supports to be more 

18 effective and competitive. These gains do not always translate to a reduction in IT cost as 

19 the systems are more complex and will require more support in the future. 

20 Q. Please describe these efficiencies and savings. 

21 A. PGE has described the efficiencies and savings over the last four general rate cases (UE 215, 

22 UE 262, UE 283, UE 294). In addition, PGE's responses to OPUC Data Request Nos. 243, 

UE 319 General Rate Case -Reply Testimony 



\ 

\ 

\ 

1 

UE 319 / PGE / 1800 
Lobdell - Henderson/ 24 

488, 558 (provided in PGE Exhibit 1803) details realized efficiencies through the years. See 

2 also PGE Exhibit 1600, Section Vil, for a summary of PGE's total costs savings. 

B. Consequences ofICNU's and Staff's FTE Recommendations 

3 Q. What would be the impact ofICNU's recommendation? 

4 A. By applying ICNU's suggested 1.46% increase in load to 2016 FTE levels, IT would be 

5 allotted a 3.97 FTE increase for the period 2016-2018. The impacts of this miniscule 

6 increase would place PGE and its stakeholders under considerable risk on many levels 

7 including safety of customer information, system data, electric reliability, and regulatory 

8 risk and general compliance with industry standards. 

9 Q. What would be the impact of implementing Staff's FTE recommendation? 

10 A. While not as extreme as ICNU's recommendation, the services provided to PGE business 

11 units across the company would be severely diminished. In OPUC Data Request No. 561 

12 (provided in PGE Exhibit 1803), Staff requested that we rank the projects that are driving 

13 the FTE increase. We provided a narrative, by project, justifying the timing of the project 

14 and whether the timeline could be pushed out without compromise critical areas such as 

15 safety or reliability. The following is a summary of the impacts, categorized by projects: 

16 1. 2 4/7 data center support 

17 The primary driver for the incremental 24/7 IT support is PGE's entrance into the Western 

18 Energy Imbalance Market. (Western EIM) and its reliance on technology for real time 
f 

19 trading 24/7. Within this environment, real time trading intervals will be 5-15 minutes as 

20 opposed to hourly. Without additional resources, should technical issues occur after hours, 

21 on-call personnel would not be able to provide a timely response to meet those intervals. As 

22 a result, IT System issues could lead to fines, reliability issues, and potential removal from 
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1 the Western EIM by the California Independe~t System Operator (CAISO). Entrance into 

2 the \Yestern EIM is scheduled for October 1, 2017 and the requirement is to staff the data 

3 center 24/7. 

4 2. Information Security Operations Center and Cyber Security 

5 Additional FTEs are required to begin implementing our Information Security Roadmap. 

6 Any ·delay in hiring these FTEs will impact both safety and reliability, as a successful 

7 cyber-attack will likely have both impacts. The Mandiant review of our program 

8 recommended several initiatives be in place by early to mid-2018. To reduce rate impact, 

9 our request spreads the work over five years rather than the recommended 18 months. If 

10 these positions are not approved, or are approved at a lower staffing level, it will negatively 

11 impact the ability to analyze, respond and mitigate future security issues. These positions 

12 are directly related to addressing the continuing and increasing cybersecurity threat, and our 

13 focu~ on ensuring that customer and operational data is secure. 

14 3. Compliance 

15 While the timing of Governance Risk Compliance support can be pushed out without 

16 compromise to safety or reliability, delays in hiring FTEs will increase O&M costs 

17 associated with support. This system is already in existence and is currently supported by 

18 contract resources. Moving from contractors to full-time employees reduces costs. Not 

19 hiring these positions will perpetuate current deficiencies in our compliance program that 

20 will expose PGE to continued regulatory risk and potential financial impacts. 

21 4. Enterprise applications 

22 PGE needs a Quality Assurance (QA) tester in early 2018 so that as PGE upgrades critical 

23 systems, quality assurance testing will ensure that changes made are accurate and will not 
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1 jeopardize PGE's financial reporting or Human Resource function. There will be a higher 

2 volume of software releases compared to what PGE has seen in the past. In addition, PGE 

3 expects a higher number of transmission, distribution and generation releases as the Next 

4 Wavf!, applications move to PGE's standard software release cycle. The Release 

5 Management resource is needed in early 2018 to ensure that changes to systems that receive 

6 these software releases, as well as systems that come online and are periodically upgraded, 

7 are performed smoothly and with no computer application downtime. 

8 5. IT Fitness 

9 Throughout the year, PGE replaces systems that interface with other critical systems to 

10 ensure stability and minimize outages. Although the scheduling of individual systems is 

11 relatively fluid, it is essential that replacements do not get pushed out beyond maintenance 

12 or vendor supportability. 
\ 

13 6. Customer Service 

14 These positions support new initiatives (project proposals, business cases, intake, etc.) and 

15 timing is critical as the CIS (Customer Information System) I MDMS (Meter Data 

16 Management System) replacement (see PGE Exhibit 2100) will occur in the second quarter 

17 of 2018. In 2018, PGE will be implementing the new Customer Portal that will initially 

18 increase the call volume in the call center. In addition, in 2016 and 2017, PGE experienced 

19 an unprecedented high call volume due to inclement weather. This position will augment 

20 the staff that monitoi.·s and maintains these systems 24/7 during these high volume days. 

21 Failure to hire these positions in a timely manner after the systems are in place will have a 

22 significant negative impact on IT' s ability to maintain and continue to improve these new 

UE 319 General Rate Case - Reply Testimony 



\ 

_,, 

I 

\_ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

UE 319 / PGE / 1800 
Lobdell - Henderson/ 27 

systems. We will also be limited in our ability to proactively respond to new and emerging 

customer demand. 

7. T&D 

The complexity and size of the IT Infrastructure that supports T&D has increased, however 

the support staff has not Additional support for these T&D IT systems cannot be delayed 

with(?ut compromising the safety of customers and employees, and the reliability of the 

service we provide. This is a direct customer impact, particularly as it relates to the support, 

maintenance and improvement of our outage management and mapping and design systems. 

Failure to properly staff these roles will also have a negative impact on our ability to quickly 

identify, diagnose and resolve integration issues. 

8. Governance 

PGE has identified a need to centralize the software asset management process within PGE's 

IT department to prevent PGE from incurring significant costs as a result of being non

compliant PGE is aware that some vendors are planning software audits in 2018. The 

centralization of PGE's software asset management function provides IT with planning and 

preparation time for future software audits. It is imperative that this role be in place in time 

to prepare for these audits as well as lead other audit and compliance activities going 

forward. 

19 9. Generation 

20 This support is needed to improve IT reliability at PGE's eastside generating sites. As the 

21 generation IT environment matures and becomes more complex and integrated, it is 

22 increasingly critical to provide short-notice, proactive support for issues that are experienced 

23 at our generation facilities, which are often located in rural areas. If there is an issue at one 
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1 of our eastside plants today, we have to troubleshoot from Portland, and if that fails, we send 

2 someone to the site. Adding an eastside IT FTE will significantly reduce travel time and IT 

3 could serve eastside plants more efficiently. 

4 10. Energy systems 

5 PGE is contractually committed to joining the Western EIM on October 1, 2017. Parallel 

6 production operations begin August 1, 2017 and implementation of the new software 

7 systems to work in this market is well under way. These positions are required to support 

8 the ~igration to the Western EIM. 

9 Q. Does this conclude your testimony? 

10 A. Yes. 
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Mandiant Security Program Assessment Executive Report Out 

Relevant Responses to Data Requests 

Confidential Portions of PGE Exhibit 1803 
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1 Q. Please state your names and positions with Portland General Electric (PGE). 

2 A. My name is Bradley Jenkins. My position at PGE is Vice President, Power Supply 

3 Generation. I am responsible for all aspects of PGE's Power Supply Generation. My 

4 qualifications are included at the end of PGE Exhibit 700. 

5 My name is Aaron Rodehorst. My position at the time of PGE's filing of the 2018 

6 general rate case was Senior Analyst in PGE's Rates and Regulatory Affairs department. 

7 My qualifications are included at the end of PGE Exhibit 300. As of the second quarter of 

8 2017, I am a Bidding Strategy Analyst in PGE's Power Operations department. 

9 Q. What is the purpose of your testimony? 

10 A. The purpose of our testimony is to respond to the positions taken by the Public Utility 

11 Commission of Oregon (OPUC) Staff (Staff) with respect to PGE's Production Operation 

12 and Maintenance (O&M) Full Time Equivalent Employees (FTEs) request for the 2018 test 

13 year. No other party raised issues related specifically to PGE's Production O&M FTE 

14 request for the 2018 test year. 

15 Q. Please summarize your review of Staff's position regarding PGE's Production O&M 

16 FTE request for the 2018 test year. 

17 A. PGE believes that Staff does not take into consideration the need for thes.e additional FTEs 

18 to ensure PGE plant reliability, safety, and regulatory compliance. We provide counter 

19 arguments for each of Staff's FTE adjustments in Section II, below. 

20 Q. Given Staff's position on Production O&M FTEs, what is your recommendation? 
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1 A. PGE agrees to reduce its request for Production O&M FTEs by one FTE. We o·ppose the 

2 removal of the remaining 12 FTEs requested because they are necessary for PGE to safely 

3 and reliably operate its generation units. 

4 Q. How is the remainder of your testimony organized? 

5 A. After this introduction, we have two sections: 

6 

7 

• Section II: , 

e Section III: 

Parties' Proposed Adjustments 

Summary and Conclusion 
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Parties' Proposed Adjustments 

A. Production O&M FTEs 

1 Q. Please summarize Staff's proposal regarding Production O&M FTEs. 

2 A. Staff proposed reducing PGE's Production O&M FTE request from 32 FTEs to just 19 

3 FTEs. 

4 Q. What was Staff's reasoning for the removal of 13 Production O&M FTEs? 

5 A. Staff states that PGE' s Production O&M labor needs do not justify the addition of these 

6 FTEs and there are no significant O&M cost reductions associated with them. 

7 Q. Do you agree with Staff's reasoning? 

8 A. No. PGE has presented extensive evidence for the Production O&M FTE request in our 

9 -opening testimony (PGE Exhibits 700 and 702) and in our responses to numerous data 

10 requests from parties. For example, OPUC Data Request Nos. 525, 618, 619, and 626 asked 

11 about specific positions.1 In addition, in response to OPUC Data Request No. 561, PGE 

12 compiled FTE information by project and prioritized Production O&M projects.2 We 

' 

13 summarize some of these arguments and also provide additional arguments in this 

14 testimony. 

15 Q. Can you summarize the 13 Production O&M FTEs that Staff is proposing to remove? 

16 A. Yes. Staff is proposing to remove the following positions: 

17 • Three Trojan Independent Spent Fuel Storage Installation (ISFSI) Technicians; 

18 • Three Port Westward 2 (PW2) Generation Technicians; 

19 @ One Carty Generation Technician; 

1 PGE's responses to OPUC Data Requests Nos. 525, 618, 619, and 626 are provided in PGE Exhibit 1901. 
2 PGE's response to OPUC Data Request No. 561 is provided in PGE Exhibit 1803. 
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One Power Supply Engineering Services (PSES) IT Analyst; 

One PSES Technical Writer; 

One Generation Project Manager; 
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One Eastside Biological Services Technician, Environmental Communication; 

One Environmental Compliance and Licens:ing Specialist; and 

One PSES Compliance Specialist. 

7 We discuss each of these recommendations in detail below. 

1. Troian ISFSI Technicians 

8 Q. Do you agree with Staff's proposal regarding the removal of the three Trojan ISFSI 

9 Technicians? 

10 A. No. The Nuclear Regulatory Commission (NRC) assessment of the·site noticed a need for 

11 additional security and recommended that PGE :increase security at Trojan to comply with 

12 NRC security requirements. By not :increas:ing the security at Trojan, PGE faces :increased 

13 risk of non-compliance with NRC security requirements. The ISFSI technicians will 

14 perform security, operat:ing, maintenance, and administrative :functions, and will be 

15 responsible for the safe storage of spent nuclear fuel from the Trojan Nuclear Plant. 

16 We note that PGE's share of the costs associated with these FTEs are expected to be 

17 reimbursed to PGE customers through Schedule 143-Spent Fuel Adjustment via the 

18 settlement claim with the Department of Energy (DOE) for the Trojan ISFSI, approved by 

19 U.S. Court of Federal Claims on July 18, 2013. 

2. PW2 Generation Technicians 

20 Q. Do you agree with Staff's proposal to remove three PW2 Generation Technicians? 
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1\ 1 A. No. We expect that PW2 will have significant increases in engine run time due to PGE's 

\ 

2 participation in the Western Energy Imbalance Market (Western EIM). The increased run 

3 time will require increased flexibility and increased staffing levels to dispatch the plant. In 

4 addition, the Wartsilla warranty's expiration at year-end 2016 will increase plant staff 

5 maintenance hours in 2017 and 2018, resulting in the need to transition to a five-shift 

6 rotation to control high operating overtime. If these FTEs are not added, plant Staff will 

7 have to work more overtime and thus will be more prone to injuries due to fatigue, which 

8 will in tum affect plant availability. 

9 Q. Why does Staff recommend removing the PW2 Generation Technicians? 

10 A. Staff claims that these FTEs should be removed because the cost of adding these FTEs 

11 outweighs the benefit and that "PGE's 2018 forecast for Port Westward maintenance 

12 overtime is not calculated correctly. "3 

13 Q. Do you agree with Staff's claims? 

14 A. No. Staff states that "PGE over budgets for 2018 overtime by $280,000"4 after comparing 

15 the 2018 forecas~ed overtime adjusted to reflect what Staff considers to be overtime cost 

16 reductions associated with adding the additional FTEs with the 2016 actual overtime 

17 expenses. Staff also asserts that "PGE claims that adding these FTEs will reduce overtime 

18 expense by $250,000 per year"5, which is not correct. As noted in PGE's response to OPUC 

19 Data Request No. 626, part (d)(ii),6 when comparing the 2017 O&M budget at Port 

20 Westward 1 (PWl) and PW2 to the 2018 forecast, PGE added additional generation 

21 technicians to provide sufficient operations support staffing that would allow for a five 

3 See StaffExhibit 700, page 27-28. 
4 See Staff Exhibit 700, page 28, lines 5-6. 
5 See StaffExhibit 700, page 27, lines 12-14. 
6 See PGE Exhibit 1901. 
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1 operating crew rotation. To cover the costs of these additional technicians from the 2017 

2 budget to 2018 forecast, PGE reduced overtime expenses by approximately $50,000 and 

3 contr~ct labor by approximately $200,000. Therefore, from the 2017 budget to the 2018 

4 forecast the change in total labor costs is actually a decrease of $8,943 as shown in Table 1 

5 below. 

Table 1. 

Labor Type 2017Budget 2018 Forecast 2017-2018 Variance 

PGELabor $2,177,286 $2,405,907 $228,621 

Contract Labor $273,497 $75,782 $(197,714) 

Overtime $481,543 $441,693 $(39,850) 

Grand Total $2,932,325 $2,923,383 $(8,943) 

6 There is no decrease in labor costs (including labor, overtime, and contract labor) when 

7 comparing 2016 actuals to 2018 forecast. From 2016 actuals to 2018 forecast, PWl and 

8 PW2 labor costs are projected to increase by approximately $156,511 or approximately 

9 2.79% due to labor escalations.7 In support of this testimony, PGE Exhibit 1904 provides 

10 the calculations of PWl and PW2 total labor cost variances between 2016 actuals and 2018 

11 forecast, and 201 7 O&M budget and 2018 forecast. 

3. Carty Generating Technician 

12 Q. Do you agree with Staffs proposal to remove the Carty Generating Technician? 

13 A. No. Carty and PWl are similar plants and, as previously stated in PGE's response to OPUC 

14 Data Request No. 626, part (e),8 Carty's estimated FTEs were based on the actual FTEs at 

15 PWl. PGE included this forecast as part of its Carty tracker filing forecast in Docket No. 

16 UE 294, which was subsequently approved by Commission Order No. 14-059. This forecast 

17 included 22.7 FTEs at Carty, but the plant came on-line at the end of July, 2016. Thus, 

7 See PGE Exhibit 1904, tab "PW Labor", cell El 7. 
8 See PGE Exhibit 1901. 
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1 although budgeted and hired in 2016, this FTE is not fully reflected in 2016 calendar actuals. 

2 Adding the Generation Technician FTE at Carty will only align the FTE actual count at 

3 Carty with the plant's budget, with no incremental cost to customers. 

4 Q. Did PGE already fill the Carty Generating Technician FTE? 

5 A. Yes, this position was filled and the technician has been working at Carty in the planner 

6 scheduler function since August 2016. 

4. P SES IT Analyst 

7 Q. Do you agree with Staff's proposal regarding the removal of the PSES IT Analyst 

8 FTE? 

9 A. Yes. This FTE was inadvertently recorded in two different departments during our test year 

10 preparation. The PSES IT Analyst added to PGE Department 551-PSES, is the same 

11 position as the Technical Specialist IV added to PGE Department 778-IT Business 

12 Relationship Management T&D and Generation Support. 

5. PSES Technical Writer 

13 Q. Do you agree with Staff's proposal regarding the removal of the PSES Technical 

14 Writer FTE? 

15 A. No. Although Staff is correct that PGE has already developed 75 new common Generation 

16 Fleet Procedures, over 200 common Generation Fleet Procedures still need to be developed 

17 and maintained to align entire generation fleet to safety and reliability protocols. There is a 

18 pressing need for new safety, environmental, engineering, and cyber security procedures, 

19 including specific procedures to support PGE's participation in the- Western EIM and for 

20 plant physical security. The common Generation Fleet Procedures and approximately 700 

21 specific procedures will reside on the newly created SharePoint site that will be maintained 
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by the technical writer. PGE anticipates that this technical writer will be able to develop 

five to ten new common Generation Fleet Procedures each year, as well as reduce the 

backlog of work over time. The technical writer is also required to review and update 

procedures, ensuring best practices and new regulations are incorporated. More information 

regarding Generation Fleet Procedures development, review, and update has been provided 

in PGE's response to OPUC Data Request No. 626, part (h), included in PGE Exhibit 1901 

attached to this testimony. 

What is the risk if the PSES Technical Writer FTE is not added? 

PGE would not be able to complete the Generation Fleet Procedures that still need to be 

developed. Not developing and maintaining these procedures would impact PGE's plant 

reliability and safety, cyber security, and increase the risk of not complying with regulatory 

requirements related to environmental services, engineering services, and plant specific 

13 operations and maintenance procedures. 

6. Generation Project Manager 

14 Q. Do you agree with Staff's proposal regarding the removal of the Generation Project 

15 Manager? 

16 A. No. Removing the Generation Project Manager may significantly affect PGE's plant 

17 reliability and safety of personnel. Staff is accurate when stating that the current number of 

18 known generation projects that the Generations Projects group is expecting for 2018 is less 

19 than or the same as generation projects in previous years. However, the additional 

20 Generation Project Manager is needed as the group will also support the Integrated Resource 

21 Planning· group, review qualifying facility applications, and evaluate technologies for 

22 pumped storage, geothermal, landfill gas, and other emerging technologies. In addition, the 
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1 Generation Project Manager will also be responsible for ongoing work related to hydro 

2 seismic upgrades to PGE's hydro facilities warranted after FERC examinations pursuant to 

3 Oroville Darn spillway damage. 

6. Eastside Biological Services Technician, Environmental Communication 

4 Q. Do you agree with Staff's proposal to remove the Eastside BiologicaJ Services 

5 Technician, Environmental Communication FTE? 

6 A. No. PGE is in litigation with the Deschutes River Alliance (DRA) and PGE needs the 

7 Technician, Environmental Communication FTE to mcrease its efforts to provide 

8 information to nongovernmental organizations (NGOs) and the public on the Pelton-Round 

9 Butte license. The DRA opposes the Pelton-Round Butte fisheries and water quality 

10 program, and is suing PGE under the Clean Water Act. While this requested FTE is 

11 responsive to the litigation with DRA, the FTE is an ongoing need. The Pelton-Round Butte 

12 license requires a number of scientific studies, and the Clean Water Act, Section 401, 

13 Certification Conditions, provided as PGE Exhibit 1902, requires an outreach program be 

14 undertaken to communicate the results of these scientific studies that are underway. 

15 Pelton-Round Butte is a key facility for renewable integration for Oregon Renewable 

16 Portfolio Standard compliance and this position is required to ensure PGE fully complies 

17 with all license requirements and is able to respond to requests for information by NGOs. 

18 Q. Does PGE agree with Staff's assertion that this FTE is requested to "repair its 

19 corporate image in the Pelton-Round Butte region"?9 

9 See Staff Exhibit 700, page 31, lines 6-7. 
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1 A. No. The Technician, Environmental Communication FTE was created to provide a 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Q. 

A. 

8. 

Q. 

A. 

Q. 

A. 

dedicated person, located on the Eastside, to increase PGE's efforts related to our fisheries 

program for the reasons described above; this FTE will not "repair PGE's corporate image." 

Please summarize PGE's position regarding StafPs proposal to reduce the Eastside 

Biological Services Technician, Environmental Communication FTE? 

PGE is opposing the reduction of this FTE. This FTE is necessary for PGE to meet the 

outreach and communications requirements outlined in the Pelton-Round Butte License, in 

addition to the requirements associated with the Low Impact Hydro Institute certification for 

Pelton-Round Butte Project, provided as PGE Exhibit 1903. In the long-term, this FTE will 

facilitate public communication at all of PGE's hydro, wind, coal, and natural gas generation 

facilities. 

Environmental Compliance and Licensing- Environmental Specialist 

Do you agree with StafPs proposal regarding the removal of the Environmental 

Compliance and Licensing- Environmental Specialist FTE? 

No. It appears that Staff is confusing PGE's generation plant-dedicated staff with corporate 

staff supporting PGE's operations. As previously stated in PGE's response to OPUC Data 

Request No. 618, included in PGE Exhibit 1901, the Environmental Specialist FTE is not a 

Carty plant-dedicated FTE and does not represent an increase in Carty plant staff. 

If this is not a Carty dedicated FTE, what support will this FTE provide? 

The Environmental Specialist will be part of PGE Department 844 (Environmental 

Compliance and Licensing) and will provide support for all PGE's eastside non-hydro 

generation sites (Carty, Biglow Canyon, Boardman, Coyote Springs, Tucannon River) with 

emphasis on air quality and waste management. 
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\ 1 Q. Why is this Environmental Specialist FTE necessary to be filled by 2018? 

2 A. This position is required to be filled by 2018 to respond to changing regulations. Regulatory 

3 requirements and changes occur continuously, and the Oregon Department of Environmental 

4 Quality (ODEQ) is changing its air quality program to be based on air toxics. Regulatory 

5 changes are also occurring with regard to waste management and Coal Combustion 

6 Residuals. In addition to having to implement compliance with these changed rules, PGE 

7 will have to comply with avian protection requirements. All these new standards and rules 

8 will require a significant increase in compliance work for PGE, and ongoing and consistent 

9 support is needed to allow PGE to transition into compliance quickly as new rules are 

1 o released. 

9. • PSES Compliance Specialist 

11 Q. Do you agree with Staffs proposal regarding the removal of the PSES Compliance 

12 Specialist? 

13 A. No. As with the Environmental Specialist FTE above, Staff appears to be confusing PGE's 

14 generation plant-dedicated staff and corporate staff in support of PGE's operations. The 

15 PSES Compliance Specialist is not a Carty plant-dedicated FTE and does not represent an 

16 increase in Carty plant staff. 

17 Q. If this is not a Carty dedicated FTE, what support will this FTE provide? 

18 A. As stated in PGE's response to OPUC Data Request No. 619, included in PGE Exhibit 1901, 

19 the PSES Compliance Specialist is required in the PSES department for additional support to 

20 PGE's North American Electric Reliability Corporation (NERC) and Western Electric 

21 Coordinating Council (WECC) compliance efforts due to the addition of PW2, Tucannon 

\ 
22 River, and Carty generation plants between 2014 and 2016. 
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\ 1 Q. Why is this PSES Compliance FTE necessary to be filed by 2018? 

2 A. This position is required to meet NERC and WECC compliance requirements that require 

3 programs and standards to be developed and maintained for each plant If this FTE is not 

4 added, PGE will face the risk of not meeting regulatory requirements since Critical 

5 Infrastructure Protection (CIP) compliance programs for generation would not be efficiently 

6 developed, overseen, and tracked. 

\ 

\ 
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Please summarize Staffs position regarding PGE's Production O&M FTES. 

Staff proposed a reduction of 13 FTEs to PGE's Production O&M FTE request for the 2018 

test year claiming that PGE's Production O&M labor needs do not justify the addition of 

these FTEs and there is no significant O&M cost reductions associated with them. 

Please summarize PGE's position regarding Staffs proposed adjustments related to 

PGE's Production O&M FTEs. 

PGE agrees to remove the PSES IT Analyst from its Production O&M FTE request. PGE 

however does not agree with any of Staff's other reductions related to PGE's Production 

O&M FTEs. Staff appears to disregard how PGE's generation plants reliability and safety 

would be affected by removing these FTEs. Staff is also ignoring the risks PGE would face 

with regards to compliance with CIP and NRC requirements. PGE believes that it has 

provided extensive details and proof supporting the need of these FTEs for a safe and 

13 reliable operating of its generation plants. 

14 Q. Does this conclude your testimony? 

15 A. Yes. 
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PGE's Responses to OPUC Data Request Nos. 525,618,619, and 626 

Pelton-Round Butte Clean Water Act, Section 401 

Low Impact Hydro Institute certification for Pelton-Round Butte Project 

Port Westward Labor Cost Variance 2016 actuals vs 2017 budget vs 2018 

forecast 
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Clean Water Act§ 401 Certification Conditions 

Forthe 

Pelton Round Butte Hydroelectric Project 

(FERC No. 2030) 

Deschutes River Basin 

Jefferson County, Oregon 

Upon Federal Energy Regulatory Commission (FERC) issuance of a new license for the Pelton Round Butte 

Hydroelectric Project, Portland General Electric Company and the Confederated Tribes of the Warm Springs 

Reservation of Oregon (Joint Applicants) shall comply with the following § 401 conditions: 

A. Water Quality Management and Monitoring Plan 

Within 90 days of issuance of the §401 certification, the Joint Applicants, in consultation with ODEQ, shall 

revise the Water Quality Management and Monitoring Plan attached to these certification conditions as 

Exhibit A and submit the revised plan to ODEQ for approval. The plan as approved by ODEQ is hereafter 

referred to in these certification conditions as the "WQMMP". • Upon ODEQ approval, the WQMMP 

becomes a part of the §401 certification for the Project for purposes of any federal license or pennit 

thereafter issued. 

B. Selective Water Withdrawal Facility Construction and Operation 

By no later than five years from the date of receiving a new FERC license for the Project, the Joint Applicants 

shall construct, test, and commence operation of the Selective Water Withdrawal (SWW) facility described in 

the Joint Applicants' §401 application. 

C. Temperature 

1. The SWW facility shall be operated in accordance with the Temperature Management Plan (TMP) 

contained in the WQMMP. Toe IMP shall identify those measures that the Joint Applicants will 

undertake to reduce the Project's contribution to exceedances of water quality standard criteria for 

temperature. 

2. Upon issuance of a new FERC license for the Project, the Joint Applicants shall implement the 

Water Quality Monitoring Plan (WQMP) contained in the WQMMP. The WQMP shall specify 

the temperature monitoring reasonably needed to detennine (a) whether the temperature criteria 

continue to be exceeded in waters affected by the Project, (b) the success of the TMP in reducing 

the Project's contribution to any continued exceedances of the criteria, and (c) any additional 

measures that may be needed to reduce the Project's contribution to exceedances of the criteria. 

3. Upon the U.S. Environmental Protection Agency's final approval or adoption of a Total Maximum 

Daily Load (TMDL) for temperature in the portion of the Deschutes River affected by the Project, 

ODEQ may reevaluate the Joint Applicants' IMP in light of infonnation acquired since the 

certification of the Project. If additional temperature reduction measures are feasible and 

necessary to meet a Load Allocation (LA) for the Project under the TMDL (either as a component 

ATTACHMENT I § 401 Certification Conditions 
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of the initial TMDL or any subsequent modification of the TMDL), ODEQ may require submittal 

of a revised TMP that ensures attainment of the LA, subject to the limits set forth in Chapter 1.0 of 

the attached Exhibit A and incorporated into the WQMMP. If the TMDL does not include a 

specific LA for the Project, references to the "LA for the Project" shall refer to the LA that 

encompasses Project-related thermal contributions to waters affected by the Project. 

At the end of the period determined by ODEQ to be necessary to implement the TMDL for 

temperature in waters affected by the Project, ODEQ may: 

(a) Determine whether the LA for the Project has been achieved. 

(b) If the LA for the Project has been achieved, the Joint Applicants shall continue to 

implement the TMP unless, at the Joint Applicants' request, ODEQ approves a 

modification or termination of the TMP. 

( c) If the LA for. the Project has not been achieved, ODEQ may reevaluate the TMP to 

determine whether additional measures to reduce the Project's contribution to 

(d) 

exceedances of the temperature criteria are necessary and feasible. If additional measures 

are necessary and feasible, ODEQ may require submittal of a revised TMP that ensures 

attainment of the LA, subject to the limits set forth in Chapter 1. 0 of Exhibit A and 

incorporated into the WQMMP. Any modification of the TMP that would require the 

Project to reduce water temperatures beyond what would be required by the LA for the 

Project shall be effective only upon modification of the LA to reflect the reduced load 

allocation. 

If (i) additional measures to reduce the Project's contribution to exceedances of the 

temperature criteria are necessary to achieve the LA but the measures are not feasible, 

and (ii) the water quality standard has not been achieved for waters affected by the 

Project, ODEQ shall verify whether all feasible measures have been undertaken by all 

required parties within the Deschutes River Basin to achieve the TMDL for waters 

affected by the Project. -If all feasible measures have not been undertaken, ODEQ, in 

conjunction with designated management agencies, shall take steps to ensure that all 

feasible measures are undertaken. If all feasible measures have been undertaken, ODEQ 

shall determine whether designated beneficial uses of waters affected by the Project are 

adversely affected by the failure to achieve the TMDL. If the designated beneficial uses 

are not adversely affected by the failure to achieve the TMDL, the Joint Applicants shall 

continue to implement the TMP unless, at the Joint Applicants' request, ODEQ approves 

modification or termination of the TMP. If the designated beneficial uses are adversely 

affected by the failure to achieve the TMDL, ODEQ may modify the TMP to require 

additional temperature measures, subject to the limits set forth in Chapter 1.0 of Exhibit 

A and incorporated into the WQMMP. Any modification of the TMP that would require 

the Project to reduce water temperatures beyond what would be required by the LA for 

the Project shall be effective only upon modification of the TMDL to reflect the reduced 

load allocation. 

5. Any Project-related instream temperature increase of 0.25°F. or less above the relevant criterion 

shall not be deemed to contribute to an exceedance of the temperature criterion or to a violation of 

the temperature water quality standard. 

6. ODEQ may make or require reasonable modifications to the WQMP that it considers to be 

reasonable and feasible if: 

(a) The WQMP proves inadequate to provide the data needed to make the determinations 

described in certification condition 2, above; or, 

(b) Modifications to the TMP require or indicate a need for modification to the WQMP. 
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7. With the approval ofODEQ, the Joint Applicants may cease implementing the TMP and WQW 

or may implement a modified TMP and WQMP. ODEQ may approve termination or modification 

if ODEQ determines that it will not impair the achievement of any LA for the Project for 

temperature and will not contribute to the exceedance of the relevant temperature criterion in 

waters affected by the Project. 

8. The Joint Applicants shall implement modifications request-ed by ODEQ in accordance with these 

certification conditions and the WQMMP. 

D. Dissolved Oxygen 

1. The SWW facility shall be operated in accordance wifu the Dissolved Oxygen Management Plan 

(DOMP) contained in the WQMMP. The DOMP shall identify those measures that the Joint 

Applicants will undertake to reduce the Project's contribution to violations of water quality 

standard criteria for dissolved oxygen. 

2. Upon issuance of a new FERC license for the Project, the Joint Applicants shall implement the 

Water Quality Monitoring Plan (WQW) contained in the WQMJ\1P. The WQMP shall specify 

the dissolved oxygen monitoring reasonably needed to determine (a) whether the dissolved 

oxygen criteria continue to be violated in waters affected by the Project, (b) the success of the 

DOMP in reducing the Project's contribution to any continued violations of the criteria, and (c) 

any additional measures that may be needed to reduce the Project's contribution to violations of 

the criteria. 

3. Upon the U.S. Environmental Protection Agency's final approval or adoption of a Total Maximum 

Daily Load (TMDL) for dissolved m .. ·ygen in the portion of the Deschutes River affected by the 

Project, ODEQ may reevaluate the DOW in light of information acquired since the certification 

of the Project. If additional dissolved oxygen improvement measures are feasible and necessary to 

meet a Load Allocation (LA) for the Project under the TMDL (either as a component of the initial 

TMDL or any subsequent modification of the TMDL ), ODEQ may require submittal of a revised 

DOMP that ensures attainment of the LA, subject to the limits set forth in Chapter 1.0 of Exhibit 

A and incorporated into the WQMMP. If the TMDL does not include a specific LA for the 

Project, references to the "LA for the Project" shall refer to the LA that encompasses Project

related impacts on dissolved oxygen concentrations in waters affected by the Project. 

4. At the end of the period determined by ODEQ to be necessary to implement the TMDL for 

dissolved oxygen in waters affected by the Project, ODEQ may: 

(a) Determine whether the LA for the Project has been achieved. 

(b) If the LA for the Project has been achieved, the Joint Applicants shall continue to 

implement the DOMP unless, at the Joint Applicants' request, ODEQ approves a 

modification or termination of the DOW. 

( c) If the LA for the Project has not been achieved, ODEQ may reevaluate the DOMP to 

determine whether additional measures to reduce the Project's contribution to 

exceedances of the dissolved oxygen criteria are necessary and feasible. If additional 

measures are necessary and feasible, ODEQ may require submittal of a revised DOW 

that ensures attainment of the LA, subject to the limits set forth in Chapter 1.0 of Exhibit 

A and incorporated into the WQMMP. Any modification of the DOMP that would 

require the Project to increase dissolved oxygen concentrations beyond what would be 

required by the LA for the Project shall be effective only upon modification of the LA to 

reflect the reduced load allocation. 
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If (i) additional measures to reduce the Project's contribution to violations of the 

dissolved oxygen criteria are necessary to achieve the LA but the measures are not 

feasible, and (ii) the water quality standard for dissolved o:x.'Ygen has not been achieved 

for waters affected by the Project, ODEQ shall verify whether all feasible measures have 

been undertaken within the Deschutes River Basin to achieve the LA for waters affected 

by the Project. If all feasible measures have not been undertaken by all required parties, 

ODEQ, in conjunction with designated management agencies, shall take steps to ensure 

that all feasible measures are undertaken. If all feasible measures have been undertaken, 

ODEQ shall determine whether designated beneficial uses of waters affected by the 

Project are adversely affected by the failure to achieve the TMDL. If the designated 

beneficial uses are not adversely affected by the failure to achieve the TMDL, the Joint 

Applicants shall continue to implement the DO:MP unless, at the Joint Applicants' 

request, ODEQ approves modification or termination of the DO:MP .. If the designated 

beneficial uses are adversely affected by the failure to achieve the TMDL, ODEQ may 

modify the DO:M:P to require additional dissolved oxygen measures, subject to the limits 

set forth in Chapter 1.0 of Exhibit A and incorporated into the WQMMP. Any 

modification of the DO:MP that would require the Project to increase dissolved oxygen 

concentrations beyond what would be required by the LA for the Project shall be 

effective only upon modification of the TMDL to reflect the reduced load allocation. 

5. ODEQ may make or require reasonable modifications to the WQMP that it considers to be 

reasonable and feasible if: 

6. 

(a) Tue WQ:MP proves inadequate to provide the data needed to make the determinations 

described in certification condition 2, above; or, 

(b) Modifications to the DO:MP require or indicate a need for modification to the WQ:MP. 

With the approval of ODEQ, the Joint Applicants may cease implementing the DOMP and 

WQ:MP or may implement a modified DO:MP and WQ:MP. ODEQ may approve termination or 

modification if ODEQ determines that it will not impair the achievement of any LA for the Project 

for dissolved oxygen and will not contribute to violation of dissolved oxygen criteria in waters 

affected by the Project. 

7. The Joint Applicants shall implement modifications requested by ODEQ in accordance with these 

certification conditions and the WQMMP. 

E. Hydrogen Ion Concentration (pH) 

1. The SWW facility shall be operated in accordance with the pH Management Plan (PHMP) contained 

in the WQMMP. In accordance with Oregon Administrative Rule (OAR) 340-041-0565(2)( d), the 

PHMP shall identify those measures (including "all practicable measures" in impoundments) that 

the Joint Applicants will undertake to reduce the Project's contribution to exceedances of the 

water quality criterion for pH. 

2. Upon issuance of a new FERC license for the Project, the Joint Applicants shall implement the 

Water Quality Monitoring Plan (WQ:MP) contained in the WQMMP. The WQ:MP shall specify 

the pH monitoring reasonably needed to determine (a) whether the pH criterion continue to be 

exceeded in waters affected by the Project, (b) the success of the PBMP in reducing the Project's 

contribution to any continued exceedances of the criterion, and ( c) any additional measures that 

may be needed to reduce the Project's contribution to exceedances of the criterion. 

3. Upon the U.S. Environmental Protection Agency's final approval or adoption of a Total Maximum· 

Daily Load (TMDL) for pH in waters affected by the Project, ODEQ may reevaluat~ the PHMP in 

light of information acquired since the certification of the Project. If additional pH measures are 
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feasible and necessary to meet a Load Allocation (LA) for the Project under the TMDL ( either as a 

component of the initial TMDL or any subsequent modification of the TMDL), ODEQ may 

require submittal of a revised PHMP that ensures attainment of the LA, subject to the limits set 

forth in Chapter 1.0 ofExhibit A and incorporated into the WQiv.Th-1P. If the TMDL does not 

include a specific LA for the Project, references to the "LA for the Project" shall refer to the LA 

that encompasses Project-related pH contributions to waters affected by the Project. 

At the end of the period determined by ODEQ to be necessary to implement the TMDL for pH in 

waters affected by the Project, ODEQ may: 

(a) 

(b) 

(c) 

(d) 

Determine whether the LA for the Project has been achieved. 

If the LA for the Project has been achieved, the Joint Applicants shall continue to 

implement the PHMP unless, at the Joint Applicants' request, ODEQ approves a 

modification or termination of the PHMP. 

If the LA for the Project has not been achieved, ODEQ may reevaluate the PHMP to 

determine whether additional measures to reduce the Project's contribution to • 

exceedances of the pH criterion are necessary and feasible. If additional measures are 

necessary and feasible, ODEQ may require submittal of a revised PHMP that ensures 

attainment of the LA, subject to the limits set forth in Chapter 1.0 ofExhibitA and 

incorporated into the WQMMP. Any modification of the PHMP that would require the 

Project to reduce pH beyond what would be required by the LA for the Project shall be 

effective only upon modification of the LA to reflect the reduced load allocation. 

If (i) additional measures to reduce the Project's contribution to exceedances of the pH 

criterion are necessary to achieve the LA but the measures are not feasible, and (ii) the 

pH water quality standard has not been achieved for waters affected by the Project, 

ODEQ shall verify whether all feasible measures have been undertaken by all required 

parties within the Deschutes River Basin to achieve the TMDL for waters affected by the 

Project. If all feasible measures have nut been undertaken, ODEQ, in conjunction with 

designated management agencies, shall take steps to ensure that all feasible measures are 

undertaken. If all feasible measures have been undertaken, ODEQ shall determine 

whether designated beneficial uses of waters affected by the Project are adversely 

affected by the failure to achieve the TMDL. If the designated beneficial uses are not 

adversely affected by the failure to achieve the TMDL, the Joint Applicants shall 

continue to implement the PHMP unless, at the Joint Applicants' request, ODEQ 

approves modification or termination of the PHMP. If the designated beneficial uses are 

adversely affected by the failure to achieve the TMDL, ODEQ may modify the PHM.P to 

require additional pH measures, subjectto the limits set forth in Chapter 1.0 of Exhibit A 

and incorporated into the WQMMP. Any modification of the PHMP that would require 

the Project to reduce pH beyond what would be required by the LA for the Project shall 

be effective only upon modification of the TMDL to reflect the reduced load allocation. 

5. ODEQ may make or require reasonable modifications to the WQMP that it considers to be 

reasonable and feasible if: 

( a) The WQMP proves inadequate to provide the data needed to make the determinations 

described in certification condition 2, above; or, 

(b) Modifications to the PHMP require or indicate a need for modification to the WQMP. 

6. With the approval ofODEQ, the Joint Applicants may cease implementing the PHMP and WQMP 

or may implement a modified PHMP and WQMP. ODEQ may approve termination or 

modification if ODEQ determines that it will not impair the achievement of any LA for the Project 
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for pH and will not contribute to the exceedance of the relevant pH cr~terion in waters affected by 

the Project. 

The Joint Applicants shall implement modifications requested by ODEQ in accordance with these 

certification conditions and the WQMMP. 

F. Nuisance Phytoplankton Growth and Aesthetic Conditions 

1. The SWW facility shall be operated in accordance with the Nuisance Phytoplankton Growth 

Management Plan (NPGMP) contained in the WQMMP. The NPGMP shall identify those 

measures that the Joint Applicants will undertake to reduce the Project's contribution to 

exceedances of the nuisance phytoplankton growth standard criteria in the event nuisance 

conditions develop. 

2. Upon issuance of a new FERC license for the Project, the Joint Applicants shall implement the 

Water Quality Monitoring Plan (WQMP) contained in the WQMMP. The WQMP shall specify 

the nuisance phytoplankton growth monitoring reasonably needed to determine (a) whether the 

nuisance phytoplankton trigger criterion is exceeded in the Project reservoirs, (b) the success of 

the NPGMP in reducing the Project's contribution to excessive phytoplankton levels that might 

lead to nuisance conditions within the Project reservoirs, and (c) any additional measures that may 

be needed to reduce the Project's contribution to nuisance phytoplankton conditions. 

,., 
J. Upon the U.S. Environmental Protection Agency's final approval or adoption of a Total Maximum 

Daily Load (TMDL) for nuisance phytoplankton growth in the portion of the Deschutes River 

affected by the Project, ODEQ may reevaluate the NPGMP in light of information acquired since 

the certification of the Project. If additional nuisance phytoplankton growth reduction measures 

are technically and economically practicable and necessary to meet a Load Allocation (LA) for the 

Project under the TMDL ( either as a component of the initial TMDL or any subsequent 

modification of the TMDL ), ODEQ may require submittal of a revised NPGMP that ensures 

attainment of the LA, subject to the limits set forth in-Chapter 1.0 of Exhibit A and incorporated 

into the WQMMP. If the TMDL does not include a specific LA for the Project, references to the 

"LA for the Project" shall refer to the LA that encompasses Project-related impapts to nuisance 

phytoplankton growth within the Project reservoirs. 

4. At the end of the period determined by ODEQ to be necessary to implement the TMDL for 

nuisance phytoplankton growth in the portion of the Deschutes River affected by the Project, 

ODEQmay: 

(a) Determine whether the LA for the Project has been achieved. 

(b) If the LA for the Project has been achieved, the Joint Applicants shall continue to 

implement the NPGMP unless, at the Joint Applicants' request, ODEQ approves a 

modification or termination of the NPGMP. 

(c) If the LA for the Project has not been achieved, ODEQ may reevaluate the NPGMP to 

determine whether additional measures to reduce the Project's contribution to 

exceedances of the nuisance phytoplankton growth criteria are technically and 

economically practicable and necessary. If additional measures are technically and 

economically practicable and necessary, ODEQ may require submittal of a revised 

NPGMP that ensures attainment of the LA, subject to the limits set forth in Chapter 1.0 of 

Exhibit A and incorporated into the WQMMP. Any modification of the NPGMP that 

would require the Project to reduce nuisance phytoplankton growth beyond what would 

be required by the LA for the Project shall be effective only upon modification of the LA 

to reflect the reduced load allocation. • 
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ODEQ may make or require reasonable modifications to the WQMP that it considers to be 

reasonable and feasible if: 

(a) The WQMP proves inadequate to provide the data needed to make the determinations 

described in certification condition 2, above; or, 

(b) Modifications to the NPGMP require or indicate a need for modification to the WQMP. 

6. With the approval ofODEQ, the Joint Applicants may cease implementing the NPGMP and 

WQMP or may implement a modified NPGMP and WQMP. ODEQ may approve termination or 

modification if ODEQ determines that it will not impair the achievement of any LA for the Project 

for nuisance phytoplankton growth and will not contribute to the exceedance of the relevant 

nuisance phytoplankton growth criteria in the Project reservoirs. 

7. The Joint Applicants shall implement modifications requested by ODEQ in accordance with these 

certification conditions and the WQMMP. 

G. Biological Criteria, Deleterious Conditions, and Protection of Designated Beneficial Uses of Salmonid 

Spawning, Salmonid Rearing, Resident Fish, Aquatic Life, and Wildlife, and other water quality-related 

state laws for the protection offish, aquatic life and wildlife: 

1. 

2. 

SWW Facility: The Joint Applicants shall operate the Selective Water Withdrawal (SWW) facility in 

accordance with conditions C, D, and E of this certification. 

Monitoring: Upon issuance of a new FERC license for the Project, the Joint Applicants shall 

conduct all monitoring, record keeping, and reporting of all parameters in accordance with the 

WQMP contained in the WQMMP. The WQMP shall specify monitoring sufficient to determine 

compliance with§ 401 certification requirements for water quality, Project operations, streamflow, 

ramping rates, and reservoir levels. 

3. Spill Management: The Joint Applicants shall maintain and implement current Spill Prevention, 

Control, and Countermeasure (SPCC) plans for oil and hazardous materials prepared in 

accordance with the Clean Water Act requirements of 40 CFR 112. These plans shall address all 

locations at the Project where Project operations may potentially result in a spill of these materials 

to the reservoirs or the lower Deschutes River. In the event of a spill or release or threatened spill 

or release to Project reservoirs or the lower Deschutes River, the Joint Applicants shall 

immediately implement the site's SPCC plans and notify the Oregon Emergency Response System 

(OERS) at 1-800-452-0311. 

4. Ramping Rates in the lower Deschutes River: The Joint Applicants shall operate the project with 

the following criteria for ramping rates: 0.1 foot/hour and 0.4 foot/day from October 16 to May 

5. 

14, and 0.05 foot/hour and 0.2 foot/day from May 15 to October 15, except during certain 

extraordinary conditions. These extraordinary conditions are: (1) flood events; (2) any event that 

triggers the Project Emergency Action Plan; (3) rapid changes in Project inflows, when the rate of 

inflow change exceeds the proposed stage change limits; and (4) equipment failures or 

emergencies at the Reregulating Development. To monitor compliance with this requirement, the 

Joint Applicants shall record the time and control signal value for all state change instructions at . 

the Reregulating Development and shall report any control signal changes that are greater than the 

ramping limitations identified above. 

Reservoir Levels: The Joint Applicants shall operate Lake Billy Chinook to maintain a stable pool 

level between 1,944 ft. mean sea level (MSL) and 1,945 ft. MSL during the period June 15 to 

September 15 of each year. If it is forecasted that Lake Billy Chinook will not fill by June 15 of 

any year, then the Joint Applicants.shall immediately notify the state Hydroelectric Application 

Review Team (HART) and advise of the expected refill date. If the reservoir has not been filled to 
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normal operating pool level by June 15 of any year, this provision shall not prevent filling if water 

is available for storage while maintaining the minimum flow. Except during certain extraordinary 

circumstances described below, the Joint Applicants shall restrict the drawdown of Lake Billy 

Chinook to a maximum of 20 ft ( elevation 1,925 ft MSL) with a target of 10 feet draw down during 

normal winter operations; Lake Simtustus to a maximum drawdown limit of elevation of 1,576 ft 

MSL between June 1 and August 31, and elevation 1,573 ft MSL between September 1 and May 

31; and the Reregulating Reservoir to 1,414 ft MSL year-round. Extraordinary circumstances 

allowing deviation from maximum allowable drawdowns are: (a) flood events in which drawdown 

is needed for safe passage of flood flows to minimize damage to life and property; (b) unforeseen 

occurrences in which drawdown is required to complete emergency repairs on Project facilities; 

( c) periodic scheduled maintenance activities that require draw down to complete normal repairs on 

Project facilities (including spillway gates, the intake structure, or other dam structures); and (d) 

regional power system emergencies. In instances where the Joint Applicants exceed maximum 

drawdowns, the Joint Applicants shall provide immediate written justification to FERC and 

notification to HART describing cause and need for the deviation, extent of deviation, and 

expected time line for bringing the reservoir(s) back to minimum allowable pool levels. If the pool 

level of Lake Billy Chinook is projected to be below the suniiner operating level (minimum· 

elevation 1,944.0 ftMSL) between'June 15 and September 15, the Joint Applicants may reduce 

the flow release to ensure the reservoir reaches the minimum pool elevation of 1944.0 ft MSL. 

When inflows to the Project under this condition are less than target flows plus 150 cfs, then the 

flow release at the USGS Madras Gage No. 14092500 shall be defined as the daily inflow less 150 

cfs. The referenced target flows are defined in the next condition. 

Minimum Streamflows: The Joint Applicants shall maintain minimum flows on a weekly basis 

equal to specified target flows or inflows, whichever is less. The target flows, as measured at the 

USGS Madras Gage No. 14092500, are as follows: January 4,500 cfs, February 4,500 cfs, March 

4,500 cfs, April 4,000 cfs, May 4,000 cfs, June 4,000 cfs, July 4,000 cfs, August 3,500 cfs, 

September 3,800 cfs, October 3,800 cfs, November 3,800 cfs and December 4,500 cfs. During the 

period September 16 through November 15, the Joint Applicants shall supplement inflows as 

necessary to ensure a minimum flow release to the lower river of at least 3,000 cfs, subject to a 

maximum required supplementation of200 cfs and cap on required drawdown of Lake Billy 

Chinook to achieve such supplementation equal to four feet. 

Run-of-River Operations: The Joint Applicants shall hold river flows below the Reregulating 

Development to within ± 10 percent of the measured Project inflow under most conditions. 

Conditions or events where this criteria may not be followed include days with measured inflow in 

excess of 6,000 cfs when at least one of the following conditions exists: (1) any event that triggers 

the Project Emergency Action Plan; (2) power emergencies, as defmed in the WSCC Minimum 

Operating Reliability Criteria (March 8, 1999); (3) equipment failures or emergencies at one of the 

Project dams or powerplants; or ( 4) reservoir draw downs are needed for safe passage of 

anticipated flood flows to minimize damage to life and property. At times when flows are in 

excess of 6,000 cfs and one or more of the above exception conditions apply, the Joint Applicants 

shall minimize the variation beyond the± 10% criterion as can be done safely. 

Stream Gaging: By no later than one year from the date of receiving a new FERC license for the 

Project, the Joint Applicants shall fund improvements at the existing USGS gaging stations on the 

Crooked (Gage No. 14087400), Deschutes (Gage No. 14076500) and Metolius (Gage No. 

14091500) rivers upstream of the Project. These improvements shall include radio, telephone, or 

other telemetry systems to provide recording and transmission of hourly stream temperature and 

streamflow data to the Pelton control room. 

Fish Passage: The Joint Applicants shall construct, maintain and operate, or shall arrange for the 

construction, maintenance and operation of such facilities and equipment for fish migration, 

propagation or conservation consistent with the proposed Fish Passage Plan and amendments 

thereto. In the event any modifications in the fish facilities are deemed necessary, the Joint 

Applicants shall cooperate with Oregon Department of Fish and Wildlife (ODFW) in the design of 
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Large Wood: All large wood (greater than 20 cm by 3 m) entering Lake Billy Chinook shall be 

removed by the Joint Applicants and placed into the lower Deschutes River below the 

Reregulating Dam. Following a flow event that results in the transport of significant amounts of 

large wood into Lake Billy Chinook, the Joint Applicants shall consult with ODFW and the· 

Confederated Tribes of the Warm Springs Reservation of Oregon (CTWS) Natural Resources 

Department to obtain specific guidance pen:aining to the placement and monitoring of that large 

wood in the lower Deschutes River below the Project's Reregulating Dam. The Joint Applicants 

shall obtain all necessary regulatory licenses, permits, or approvals from tribal, federal, state and local 

authorities prior to large wood placement. 

Sediment Transport/Spawning Gravel: The Joint Applicants shall perform the following studies 

with regard to sediment transport and spawning gravel: 

• Verify the sediment transport model developed by Fassnacht (1998) by placing radio-tagged 

and/or colored rocks on selected bars in the Deschutes River below the Reregulating Dam. 

Determine at which flow levels these rocks are mobilized by checking their positions after 

each flow event greater than 7,000 cfs. The Joint Applicants may submit to ODEQ for 

approval a proposal for an alternate flow value for commencement of this monitoring 

pending the results of the AIR process. Buried columns of colored rocks will be utilized to 

determine the depth of scour at different flow levels. 

• Resurvey channel cross sections at five locations utilized by Fassnacht (1998). Resurvey 

these annually for 5 years to determine if there is any active channel change associated with 

years having high flow events. If no change is detected after 5 years, resurvey them every 10 

years, or after events greater than 15,000 cfs. 

• If monitoring sediment transport and channel change shows significant transport or change at 

flows lower than predicted by Fassnacht (1998), initiate a program to measure actual bedload 

transport at different flow levels at the Warm Springs Bridge (US Highway 26). 

• If monitoring of channel change and measuring bedload shows significant transport at levels 

significantly below those predicted by the geomorphology study, revisit the sites used by 

McClure (1998) for particle size measurements and replicate these particle surveys. 

• Coordinate and lead a study of historical fish counts and spawning data directed toward 

determination of the cause of anadromous spawning reduction in the Lower Deschutes River 

from below the Reregulation Dam downstream to the mouth of Shitike Creek. In addition, 

the Joint Applicants shall conduct a study to determine the quality of gravel habitat for 

anadromous fish in this river reach. The results of this study shall be used by the Joint 

Applicants to determine if additional mitigation measures are necessary to improve habitat 

quality or quantity. 

12. Upper Basin Habitat Enhancement and Restoration: The Joint Applicants shall work with private 

and governmental entities in the Deschutes River Basin to implement,cost-effective habitat 

enhancement and restoration measures to improve the quality of water flowing into the Project. 

These upper basin measures shall include, but not be limited to, the creation of riparian refugia, as 

well as improvements such as livestock exclusion, placement of large woody debris, planting of 

grass, shrubs, trees, and the maintenance and creation of wetlands. • 

The Joint Applicants shall expend a minimum of $1.475 million for these upper basin measures 

over the first 5 years of the new license in accordance with the following table. 

Required Mitigation Measure 

Improved Riparian Corridor Management 
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25,000 

Establishment of Reserves and Refugia 700,000 

Total $1,475,000 

H. Total Dissolved Gas 

1. The Joint Applicants shall monitor total dissolved gas at the Reregulating Dam tailrace in accordance 
with the WQMP contained in the WQMMP. 

2. If monitoring of total dissolved gas at the Reregulating Dam tailrace at times of spill indicates 
noncompliance with the total dissolved gas standard, then the Joint Applicants shall immediately 
develop a plan and schedule for assessing the problem and developing a remedy. Such plan and 
schedule shall be submitted to ODEQ for approval within 60 days of identifying the excessive total 
dissolved gas concentrations via monitoring. Upon approval of the remedial plan by ODEQ, the Joint 
Applicants shall implement the plan in accordance with the approved schedule. 

I. Turbidity 

1. Tue Joint Applicants shall implement the erosion control measures for erosionally-sensitive shoreline 
areas of the Project reservoirs as proposed in the Final joint Application Amendment, Exhibit E-VTI-

13. 

2. Tue Joint Applicants shall continue the Shoreline Planting Program at all three Project reservoirs to 
enhance.on-site riparian habitat, _as proposed in the Final Joint Application Amendment, Exhibit E-N-

41. 

3. The Joint Applicants shall monitor turbidity in accordance with the WQMP contained in the 
WQMMP. 

J. Toxic Substances; Discoloration, Scum, Oily Sleek; Aesthetic Conditions; Deleterious Conditions 

The Joint Applicants shall maintain and implement current Spill Prevention, Control, and Countermeasure 
(SPCC) plans for oil, hazardous materials, and non-hazardous materials prepared in accordance with the 
·clean Water Act requirements of 40 CFR 112. These plans shall address all locations at the Project where 

Project operations may potentially result in a spill of these materials to the reservoirs or the lower 
Deschutes River. In the event of a spill or release or threatened spill or release to Project reservoirs or the 
lower Deschutes River, the Joint Applicants shall immediately implement the site's SPCC plan and notify 

the Oregon Emergency Response System (OERS) at 1-800-452-031 L 

K Bacteria 

The Joint Applicants shall monitor for E. coli bacteria in accordance with the WQMP contained. in the 

WQlvfMP. 

L. Cooling Water Discharge Permits 

Upon issuance of a new FERC license for the Project, the Joint Applicants shall within 30 days request and 
file National Pollutant Discharge Elimination System (NPDES) permit applications with ODEQ for cooling 
water discharges at each of the three powerhouses. This condition will be considered null and void if the 

Joint Applicants, prior to FERC license issuance, have applied to ODEQ for these NPDES permits. 
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M. § 401 Certification Compliance Schedules 

If any event occurs that is beyond the Joint Applicants' reasonable control and that causes or may cause a 

delay or deviation in compliance with schedules contained in this § 401 Certification, the Joint Applicants 

shall immediately notify ODEQ in writing of the cause of delay or deviation and its anticipated duration; 

the measures that have been or will be taken to prevent or minimize the delay or deviation; and the 

timetable by which the Joint Applicants propose to carry out such measures. It is the Joint Applicants' 

responsibility in the written notification to demonstrate to ODEQ's satisfaction that the delay or deviation 

has been or will be caused by circumstances beyond the control and despite due diligence of the Joint 

Applicants. If the Joint Applicants so demonstrates, ODEQ shall extend times of performance of related 

activities under this condition, as appropriate. Circumstances or events beyond the Joint Applicants' 

control include, but are not limited to, acts of nature, unforeseen strikes, work stoppages, fires, explosion, 

riot, sabotage, or war. ODEQ may also consider other circumstances or events as beyond the Joint 

Applicants' control. These other circumstances or events may include, but not be limited to, changes in 

state statutes; delays in the receipt of necessary approvals for construction design or permits; or delays that 

ODEQ agrees the Joint Applicants would not have been expected to anticipate. These other circumstances 

or events will only be considered if they are not due to the actions or inactions of the Joint Applicant. 

fucreased cost of performance or consultant's failure to provide timely reports may not be considered 

circumstances beyond the Joint Applicants' control. 

N. § 401 Certification Modification 

0. 

ODEQ, in accordance with OAR Chapter 340, Division 48, and, as applicable, 33 USC 1341, may modify 

this Certification to add, delete, or alter Certification conditions as necessary and feasible to address: 

(a) adverse or potentially adverse Project effects on water quality or designated beneficial uses that did not 

exist or were not reasonably apparent when this Certification was issued; 

(b) TMDLs (not specifically addressed above in these Certification Conditions); 

( c) changes in water quality standards; 
( d) any failure of Certification conditions to protect water quality or designated beneficial uses as expected 

when the Certification was issued; or 
( e) any change in the Project or its operations that was not contemplated by this Certification that might 

adversely affect water quality or designated beneficial uses. 

Project Changes 

The Joint Applicants shall obtain ODEQ review and approval before undertaking any change to the Project 

that might significantly affect water quality ( other than project changes required by or considered in this 

Certification), including changes to Project structures, operations, and flows. 

P. Project Repair or Maintenance 

Q. 

The Joint Applicants shall obtain ODEQ review and approval before undertaking Project repair or 

maintenance activities that might significantly affect water quality ( other than repair or maintenance 

activities required by or considered in this Certification). ODEQ may, at the Joint Applicants' request, 

approve specified repair and maintenance activities on a periodic or ongoing basis. 

Project fuspection 

The Joint Applicants shall allow ODEQ such access as necessary to inspect the Project area and Project 

records required by this Certification at reasonable times as necessary to monitor compliance with § 401 

certification conditions. 
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R. Posting of§ 401 Certification 

The Joint Applicants shall post a copy of these certification conditions in a prominent location at the Pelton 

Powerhouse Control Center. 

S. Water Quality Standards Compliance 

T. 

Notwithstanding the conditions of this certification, no wastes shall be discharged and no activities shall be 

conducted which will violate state water quality standards. 

Project Specific Fees 

In accordance with Oregon Revised Statutes (ORS) 543.080, the Joint Applicants shall pay a project

specific fee for ODEQ's costs of overseeing implementation of adaptive management provisions of this § 

401 certification. The fee shall be $25,000 (2002 dollars) annually, made payable to "State of Oregon, 

Department of Environmental Quality", and due on July 1 of each year after issuance of the newFERC 

license. This fee will not pay ODEQ's costs of participation, before or after issuance of the new FERC 

license, on the Fisheries Technical Subcommittee established by the Joint Applicants for the Project; such 

costs shall be paid by Joint Applicants by arrangement separate from this Certification condition. ODEQ 

shall credit against the fee amounts required under this Certification condition any fee or other 

compensation paid or payable to ODEQ, directly or through other agencies of the State of Oregon, during 

the preceding year (July 1 to June 30) for ODEQ's cost of oversight of adaptive management. The fee shall 

expire 10 years after the first July 1 following issuance of this certification, unless terminated earlier by 

ODEQ because oversight of adaptive management is no longer necessary. One year before the tenth

anniversary expiration of the fee, or earlier if mutually agreed, ODEQ and the Joint Applicants shall review 

the need, if any, to modify, extend, or terminate the fee, in accordance with ORS 543.080. The Joint 

Applicants shall continue to pay any project-specific fee required after such review. 
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LIHI HYDROPOWER CERTIFICATION 

Pelton Round Butte Hydroelectric Project 
LIHI Certificate No. 25 (FERC No. 2030) 

Effective October 30, 2014 

Expiring October 30, 2022 

This is to certify that the Pelton Round Butte Hydroelectric Project (FERC No. 2030), LIHI Certificate No. 

25 has been determined by the Executive Director, Michael J. Sale to satisfy the requirements of the Low 

Impact Hydropower Institute (LIHi) Certification Program. The Pelton Round Butte Project is located on 

the Deschutes River in Jefferson County, Oregon. 

This Certification was recommended by LIHI Executive Director, Michael J. Sale, and approved by the 

LIHI Governing Board Technical Committee resulting from a full review of the Application Reviewer's 

report and all public comments and additional materials provided by the Applicant. The decision to certify 

the Pelton Round Butte Hydroelectric Project is for an 8-year term, effective October 30, 2014 and 

expiring October 30, 2022, with the following project-specific conditions: 

Condition 1. As part of the required annual Compliance Statement to LIHI, the facility owner shall 

identify any deviations from FERC operating requirements and will include copies of all agency 

and FERC notifications and reports of flow deviations that have occurred in the previous year, as 

well as incidents reportable under License Article 405 (i.e. injury/death of BSA or non-BSA fish 

species). This report shall be submitted by June 1 for the previous year's events. This rep01t shall 

reference and include copies of all notifications made to the FERC during the previous year, as 

well as either a copy, or an electronic address to a publically available copy (preferred), of the 

annual report of monitoring data that is required under its most recent FERC license. Unless 

otherwise included in the FBRC notifications themselves, the report to LIHI shall describe for each 

instance: 
a. The cause of the event/deviation; 
b. The date, duration and magnitude of the flow deviation. For fish incidents, the date 

and number / type of species killed; 
c. Confirmation that the required verbal notices have been made to the applicable 

agencies based on the type of event (flow deviation or fish kill). This data shall list 

the date of and to whom all notifications were sent; 
d. Ways to minimize future repeat occurrences to the extent possible by the Licensee; 
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e. Any proposed mitigation measures and a schedule by which such measures will be 

implemented; and 
f. Status or confirmation that the previously developed mitigation measures (for the 

previous year) have been implemented according to the proposed schedule. 

The owner shall maintain a proactive approach to reducing the frequency and severity of such 

deviations and incidents to the extent reasonably possible. The annual compliance report to LJRI 

will be used as confinnation that the facility owner is conducting the necessary actions to minimize 

such events and ensure compliance wit~ LIHI's flow, fish passage and endangered species criteria. 

Condition 2. The facility owner shall provide LIHI with a description of the current status and 

use of funds from the General Fund and the. Water Rights Fund that were part of the Settlement 

Agreement and current FERC license for the past year, as part of the Annual Compliance Letter 

to LIHI. In particular, this description shall identify the lands and waters that are benefiting from 

the funds and be sufficient to determine if the programs funded continue to achieve the ecological 

and recreational equivalent of land protection of the buffer zone refe1Ted to in Question D.1. This 

information will be used by LIHI staff to determine if the Pelton-Round Butte certification 

continues to qualify for three additional years in its term. Submission of a copy of the annual 

report sent to FERC under Article 436, or a link to it on FERC's eLibrary, would satisfy this 

reporting requirement. 

Co~dition 3. The goal of this Condition is to ensure that all interested stakeholders have access to 

relevant monitoring data for water quality and fish passage, and that stakeholders have an 

opportunity to share their concerns about progress toward the SA goals with PGE on at least a 

regular, annual basis. Such information access shall be coordinated with the Fish Committee that 

was established in the SA and FERC license. Such information sharing shall include the modeling 

results and analysis that will come from the Nutrient and Algae Study that PGE started in 

February 2015, the purpose of which is to understand the complex dynamics of the waters 

entering and leaving the PRB facilities. The study plan, as well as fmdings expected in 2018, 

shall be pa1i of the materials shared with stakeholders. PGE shall establish a means to facilitate 

sharing of ongoing environmental studies and results from the adaptive management program 

associated with operations of the selective withdrawal tower with stakeholders who have 

demonstrated an interest in such Project activities. This information sharing may include 

newsletters, notices of new study findings, posting of such materials/ announcements on PGE's 

website or other similar methods. Such announcements of new information shall be done at least 

semi-annually. A method for stakeholders to provide comment to PGE on this information shall 

also be developed. PGE shall notify LIHI within 60 days ofLIHI recertification as to the 

method(s) by which such information sharing will be accomplished. A summary of information 

so communicated shall be included in the annual compliance reports to LIHI. If PGE misses any 

deadlines established in their FERC license, the SA or ODEQ's WQC for reports related to water 

quality or fish passage, PGE shall notify LIHI within 30 days of that occurrence, explain the 

reasons for the missed deadline, and defme remedial actions they plan to take to get back on 

schedule. 
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Any use of a LIHI certification must follow the principles established by the Federal Trade Commission 
in its Guides for the Use of Environmental Marketing Claims, 16 C.F.R. Part 260. Under the Federal 
Trade Commission principles, all environmental claims used in advertising must: 

1. Be factually based (and objectively verifiable to the extent technicalfy possible); 
2. Not overstate environmental attributes or benefits, expressly or by implication; 
3. Present comparative claims in a manner that makes the basis for the 

comparison sufficiently clear to avoid customer deception; and 
4. Ensure that any necessary qualifiers or disclaimers be sufficiently clear and 

prominent to prevent deception. 

B. Language for Describing a LIHI Certified Hydropower Facility: 

The following is acceptable language for describing a certified LIHI Hydropower facility. This language 
must accompany all claims ofLIHI Hydropower certification. This language must be clear and 
prominent and iii close proximity to the claims ofLIHI Hydropower certification. Any modifications to 

descriptions must be pre-approved by the Low Impact Hydropower Institute pursuant to Section E below. 

This product includes Hydropowerfrom facilities certified by the Low Impact Hydro power 
Institute (an independent non-profit organization) to have environmental impacts in key areas 

below levels the Institute considers acceptable for hydropower facilities. For more information 

about the certification, please see vvww.lowimpacthydro.org. 

C. Language for Referring to Supporters of the LIHI Hydro power Certification Program: 

As discussed above, an organization, company or individual may become a LIHI Hydropower 
Certification Program Supporter by endorsing the goals and objectives of the LIHI Hydropower 
Certification :Program. Endorsement of the Certification Program's goals and objectives or any other 
support of the Low Impact Hydropower Institute does not imply endorsement of individual hydropower 
facilities meeting the criteria or any resulting power product, nor does endorsement imply the labeling of 
other hydropower facilities as high impact.· 

Any reference to individuals, companies or organizations that are LIHI Hydropower Certification 
Program Supporters or that otherwise support the Low Impact Hydropower Institute, must include the 

disclaimer provided below. This disclaimer must be clear and prominent and in close proximity to the 
reference to supporting individuals, companies or organization 

D. Language Use: 

It is expected that language referring to the LIHI Ce1iified Hydropower designation and supporters will 
appear only in written materials related to the certified facility or to power generated from the facility. 
Any use of the certification other than that consistent with these Certification Use Requirements must be 
pre-approved by the Low Impact Hydropower Institute pursuant to Section E below. 

I 
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The Low Impact Hydropower Institute must pre-approve the language regarding the Low Impact 

H ydropower Institute or Certification Program in any press release or product marketing materials that 

departs from the pre-approved language for describing the LIHI Hydropower Certification Program or 

Supporters. 

II. COMPLIANCE OBLIGATIONS 

A. Notification of Potential Non-Compliance: 

A holder of a Low Impact Hydropower certification must notify the Certification Administrator as soon 

as possible if at any time one or more of the following occurs: (1) A violation of the LIHI criteria; (2) A 

violation of the Certification Use Requirements; (3) A change in conditions relevant t6 the certification; 

or ( 4) The receipt of a notice of violation or non-compliance relevant to the facility's certification from 

any government agency. Any other party may also notify the Certification Administrator of the 

occurrence of one or more of these conditions. The notification may include an explanation as to why the 

violation or change in conditions does not amount to a significant violation warranting penalties. 

B. Review of Potential Non-Compliance: 

The Application Reviewer will review the alleged violation or change in conditions, make any necessary 

inquiries, and, if necessary, request additional information from the certified facility. This request for 

additional information may include a facility inspection by the Application Reviewer. The Application 

Reviewer will submit a written report to the Certification Administrator regarding whether a compliance 

violation has occurred. Based on this report, the Certification Administrator will make a recommendation 

regarding compliance and penalties to the Governing Board. The Governing Board will determine what 

compliance action is appropriate. Standards for compliance and penalties for non-compliance are 

provided below. 

C. Annual Statement: 

A holder of a LIHI certificate must submit a statement to the Certification Administrator confirming that 

during the preceding year, there has been: (1) no violation of the LIID criteria; (2) no violation of the 

Certification Use Requirements; (3) no change in conditions relevant to the certification; and (4) no 

receipt of notice of violation or non-compliance relevant to the facility's certification from any 

government agency. The statement must be submitted on or about the anniversary date of the 

certification. LIHI's practice is to send a compliance form to certified facility managers each year, 

usually around two weeks prior to the Low Impact facility's certification anniversary. Failure to file an 

annual statement, or a material misrepresentation contained in the statement may result in revocation of 

the certification. 

All certified projects that have a settlement agreement as part of their license, must file with LIHI copies 

of annual implementation/compliance reports required by FERC or other relevant agencies. If there are 

no implementation/compliance reporting requirements by FERC or other relevant agencies, LIHI would 

require certificate holders to develop and submit implementation/compliance reporting that met LIHI's 

needs. 
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Facilities certified by LIHI must maintain compliance with all LIHI criteria and with the Certification Use 

Requirements. If the Governing Board finds that a certified facility has committed a significant violation 

of these requirements, or if the Governing Board finds that a material misrepresentation of fact was made 

in any submission from an Applicant, the Governing Board shall: 

A. Revoke the certification; 

B. Bar the holder of the LIHI certification from re-applying for five years; 

C. Require the holder of the LIHI certification to notify immediately its current customers that its 

certification has been revoked, and, if its customer does not deliver power to the ultimate retail 

customer, to notify immediately the retail marketer; and/or 

D. Require any entity marketing power from the facility immediately to stop employing the LIHl 

certification in its marketing unless it can find other supply that is LIHI Certified Hydropower. 

In unusual circumstances, the Governing Board has the authority to require additional penalties as it 

deems appropriate. 

IV. RENEW AL OF CERTIFICATION 

A. Re-Certification Application: 

At the end of the certification period, a holder of a Low Impact Hydropower Institute certification may 

apply for re-certification by completing and submitting a Re-Certification Application Package. This 

package will consist of: 

1. A questionnaire to determine if any material changes have occurred in the Certification term that would 

affect the certification; 

2. If there are material changes, completed information regarding the relevant questions on the original 

certification questionnaire and supporting documentation; 

3. If there have been changes in the Low Impact Hydropower Institute's criteria, completed information 

regarding the new or revised questions on the original certification questionnaire and supporting 

documentation; 

4. A sworn statement from an officer of the Applicant that the material presented in the Re-Certification 

Application: Package is true and complete; 

5. A waiver ofliability signed by an officer of the Applicant stating: "The primary goal of the Low 

Impact Hydropower Institute' s Certification Program is public benefit. The Governing Board and its 

agents are not responsible for financial or other private consequences of its certification decisions. The 

undersigned Applicant agrees to hold the Low Impact Hydropower Institute, the Governing Board and 

its agents hannless for any decision rendered on this or other applications or on any other action 

pursuant to the Low Impact Hydropower Institute's Certification Program." and, 

6. An application fee. The level of fee for application for re-certification is set forth in the LIHI 

Handbook. 
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Review of applications from any certificate holder seeking renewed certification from LIHI will involve 

the following steps and approach: 

1. Notification to Certificate Holder. Approximately six months prior to the expiration of the term (either 

five or eight years) of a previously-issued LIHI certification, LJHI will notify the certificate holder that 

its certification is due to expire, and will provide the holder the necessary instructions to apply to LJHI 

for re-certification, should the holder choose to do so. That information will include re-application 

materials and a statement of the application processing "base fee" due upon submittal of the new 

application for re-certification. 

2. Posting for Public Comment Upon receipt of an application for re-certification and the base fee, LJHI 

will post the application on its website and solicit public comment for a 60-day period. 

3. Intake Review. A LIHI Application Reviewer will conduct an Intake Review of the application focused 

solely on determining the answers to the following two questions: 

-Has there been a material change in circumstances since the original certification was issued? 

For purposes ofrecertification review, a "material change in circumstances" will mean one or 

both of the following: 

(a) Non-compliance: Since receiving its last certification from LIHI, the certificate 

holder/applicant has not implemented, or has delayed implementing, or has done an 

inadequate job of implementing obligations at or near the facility that are ofrelevance to LIHI's 

criteria. These obligations could be in the form of terms and conditions of license(s), settlement 

agreements, resource agency recommendations or agreements, LIHI conditions of certification 

including annual notifications, agreements with local municipalities or other third parties or 

similar relevant obligations; or, 

(b) New or renewed issues of concern that are relevant to LIHI' s criteria: Since receiving its last 

certification from LIHI, either new issues of concern and relevance to LIHI's criteria have 

emerged that did not exist or were not made known to LJHI at the time of certification, or there 

continues to be ongoing problems with previously known issues that appeared to LIHI to be 

resolved or on the road to resolution at the time of certification but in fact are not resolved, and 

are ongoing at the time of the re-certification application. If a new license, settlement agreement, 

prescription, biological opinion or other similar regulatory decision has been made since the 

original recertification, these documents will be evaluated to determine if new or renewed issues 

have been raised. 

- Have any of LIHJ's criteria, or the Board's inte,pretation of one or more criterion, changed in 

meaningful ways since orzginal certification that are applicable to the circumstances of the 

facility seeking re-certification? 

4. Result from Intake Review. 

If the Application Reviewer can definitively determine from the submitted application materials, a review 

of the LIHI file containing the past certification decision(s), any public comments received during the 
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application process, and any limited reviewer-initiated questioning by LIHI of the applicant and/or third 

parties, that the answer to both questions in paragraph 3. above is "no," the Application Reviewer will 

recommend re-certification approval to LIHI's Executive Director, and there will be no further 

application review. 

If the Application Reviewer is either 

(a) unable to determine from the submitted application materials, a review of the LIHI file 

containing the past certification decision(s), any public comments received during the 

application process, and any limited reviewer-initiated inquiry to the applicant and/or third 

parties whether the answer to both questions above is "no" and believes that a more detailed and 

thorough investigation will be required to answer one or both questions, or 

(b) has determined that the answer to one or both questions is "yes,"then the application will 

require a full, complete review by the Application Reviewer should the applicant wish to continue 

the application process. LIHI will notify the certificate holder of the results of the Intake Review.· 

If a Full Review is required, and if the amount of the base fee already paid to LIHI is insufficient 

to cover the cost of this Full Review, LIHI also will notify the certificate holder of any additional 

fee that is owed to LIHI prior to commencing the full review. 

5. Full Review. If a Full Review is triggered because: 

- The Intake Review determined that the application did not contain adequate information to 

allow the Intake Reviewer to answer the two questions in paragraph 3 above, the Full Review will 

be completed and a recommendation for re-certification will ensue once the Application 

Reviewer is able to ascertain that the answer to both questions in paragraph 3 Is "no," This 

determination will be based on additional information submitted by the Applicant and, if needed, 

consultation with resource agencies and other third parties. 

- The Intake Review detennined that the answer to one or both questions in paragraph 3 above is 

"yes" and more extensive investigation by LIHI is required, at the conclusion of the full review 

the Application Reviewer will make a recommendation to the Executive Director as to whether 

LIHI's criteria are still met by the facility, in light of the material change and/or the change in 

LIHI's criteria or interpretation. 

6. Decision making by LIHI. 

LIHI's Executive Director will issue a new certification if the Executive Director detennines from the 

review process ( at either the intake or the full review stage) that all criteria have been satisfied. If the 

Executive Director concludes that a new certification should not be issued, the Executive Director will 

make that recommendation to LIHI's Board of Directors, who will then make the determination of 

whether to re-certify the facility. • 

*** 
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I hereby affinn this LIHI certification of the Pelton Round Butte Hydroelectric Project, effective 

September 14, 2015 and expiring September 14, 2020. 

Signed, 

~ 
John Seebach 
Chair, Low Impact Hydropower Institut_e Governing Board 

Nicholas Niiro 
Secretary, Low Impact Hydropow:er Institute Governing Board 

I hereby declare, under penalty of perjury, that the foregoing is a true and correct certificate issued by the 

Low Impact Hydropower Institute for the Pelton Round Butte Hydroelectric Project. 

Dated: March 10, 2016 

Signed: -----------------
Dan a Hall, Deputy Director 

*** 
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Port Westward Labor Variance 2016 vs 2017 vs 2018 

Labor Type 2016 Actuals 2017 Budget 201~ Forecast 2016 - 2017 Variance 2017 - 2018 Variance 2016 - 2018 Variance 

PGE Labor $ 2,300,630 $ 2,113,594 $ 2,339,987 $ {187,036) $ 226,392 $ 39,356 

PGE Overtime $ 423,306 $ 443,962 $ 402,869 $ 20,657 $ {41,093) $ {20,437} 

Temporary Labor $ 33,249 $ 63,691 $ 65,920 $ 30,442 $ 2,229 $ 32,671 

Contract Labor $ 9,177 $ 273,497 $ 75,782 $ 264,320 $ {197,714} $ 66,606 

Temporary Labor Overtime $ 509 $ 19,194 $ 19,865 $ 18,684 $ 672 $ 19,356 

Contract Labor Overtime $ - $ 18,387 $ 18,959 $ 18,387 $ 572 $ 18,959 

Grand Total $ 2,766,871 $ 2,932,325 $ 2,923,383 $ 165,454 .$· .. • •• (8;94~f $ 156,511 

Labor Type 2016 Actuals 2017 Budget 2018 Forecast % Variance 2016-2018 

PGE Labor $ 2,333,879 $ 2,177,286 $ 2,405,907 1.53% 

Contract Labor $ 9,177 $ 273,497 $ 75,782 187.37% 

Overtime $ 423,815 $ 481,543 $ 441,693 2.09% 

Grand Total $ 2,766,871 $ 2,932,325 $ 2,923,383 .;.,:1 ' ..... ,< t '•,', •.··•·.2.19.% 
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I. Introduction 
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1 Q. Please state your names and positions with Portland General Electric (PGE). 

2 A. My name is Bill Nicholson. I am Senior Vice President of Customer Service and 

3 Transmission and Distribution. 

4 My name is Larry Bek:kedahl. I am Vice President of Transmission and Distribution. 

5 Our qualifications are in PGE Exhibit 800, Section V. 

6 Q. What is the purpose of your testimony? 

7 A. The purpose of our testimony is to respond to the recommendations of the Public Utility 

8 Commission of Oregon (OPUC) Staff (Staff) with respect to PGE's Transmission and 

9 Distribution (T&D) operation and maintenance (O&M) expenses, full time equivalent 

10 employees (FTEs), and the Low Clearance Correction Program for the 2018 test year. 

11 Q. · Why are you addressing these issues? 

12 A. As noted in PGE Exhibit 1600, these issues represent the remaining non-settled T&D issues 

13 based on the verbal agreement reached on July 11, 201'.7 among parties. All other issues 

14 related to PGE' s T&D have been resolved pending completion of the settlement process. 

15 . Q. Please summarize your review of Staf:Ps positions . 

16 A. If implemented, Staff's recommended FTE reductions would put PGE's T&D system at risk 

17 and negatively impact reliability and PGE's ability to meet customer's demand and their 

18 needs. 

19 Q. What is your recommendation regarding the specific issues? 

20 A. PGE recommends that no adjustments be made to PGE's proposed T&D FTE levels and that 

21 we recover 100% of the O&M costs related to the low vertical clearance safety correction 

22 program. 

UE 319 General Rate Case - Reply Testimony 
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1 Q. What specific issues 'Will you address in your testimony? 

2 A. We will address the following four issues: 

UE 319 I PGE / 2000 
Nicholson - Bekkedahl / 2 

3 o T&D FTEs: Staff recommends a reduction of 67 FTEs to PGE's proposed 

4 incremental 169 FTEs. 

5 o Lighting FTEs: Staff recommends removing all three of the proposed FTEs from the 

6 outdoor lighting department, which is part of their 67 T&D FTE adjustment, noted in 

7 the above.bullet. 

8 • Low Clearance Correction Program: While Staff agrees that PGE should execute a 

9 low vertical clearance safety correction program, it does not support full recovery of 

10 the costs. Staff proposes a test year expense of only $507,000, a 68% decrease from 

11 PGE's proposal of $1.6 million, and 0.64 FTE, a-68% decrease from PGE's proposed 

12 2 FTEs required to perform the work. Staffs proposal is that PGE not recover the 

13 costs to correct customer-side low vertical clearance conditions with less than 8 feet 

14 and use a 50-50 cost sharing, between customers and PGE, of costs where conditions 

15 are between eight and ten feet. 

16 Q. How is the remainder of your testimony organized? 

17 A. Our testimony is organized into two additional sections to discuss the topics noted: 

18 

19 

• Section II: 

@ Section III: 

Staff's Proposed Adjustments 

Summary and Conclusion 
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Staff's Proposed Adjustments 

A. T&DFTEs 

1 Q. Please summarize Staff's proposal regarding additional FTEs in the T&D 

2 organization. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

A. 

Q. 

A. 

Staff proposes a reduction of 67 FTEs: 40 FTEs related to Strategic Capital Improvement 

work and 27 FTEs related to customer-driven capital work.1 

Do you agree with Staff's proposal regarding the incremental T&D FTEs? 

No. From Staffs testimony, it seems that Staff may not understand which FTEs are capital 

and which are O&M. The majority of our FTE request in T&D is direct capital. As shown 

in PGE Exhibit 2001, PGE is increasing its T&D capital labor by 91 FTEs. In addition, 

there are 65 FTEs that are a mix of capital and O&M, and 14 FTEs that are direct O&M. 

Staffs recommendation to remove 67 capital FTEs from our request would prevent PGE 

from completing significant portions of the Strategic Capital Improvement work and the 

customer-driven capital work. 

Customer-driven capital work is in direct response to a significant increase in demand 

that is driven by regional construction of new subdivisions, commercial, and industrial 

infrastructure (i.e., new customer connections). With regard to the Strategic Capital 

Improvement work, projects identified by the Strategic Asset Management department 

(SAM) will reduce risk in the T&D system and improve reliability for customers.2 Our 

requ~sted FTEs to support this effort were based on our analysis of existing resource gaps 

and projected workloads spanning multiple years. This workload requires $111.2 million of 

1 See Staffll 100, page 28, lines 3-7. 
2 SAM is discussed in more detail in PGE/800, pages 9-12. 
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1 capital in 2017.3 Should PGE reduce staffing to the level proposed by Staff, PGE will not be 

2 able to connect new customers in a timely manner. In addition, PGE will not be able to 

3 initiate its Strategic Capital Improvement work for reliability risk reduction, thus service 

4 reliability will be at risk.4 

1. Customer-Driven Capital Work 

5 Q. Please explain impacts to customer-driven capital work if PGE does not receive 

6 approval for the additional FTEs . . 

7 A. As we discussed in PGE Exhibit 800, the labor resources we requested are to help meet the 

8 increase in customer-driven capital work, including new customer connections, in a timely 

9 manner. PGE's current labor resource levels are simply not adequate to meet customer 

10 expectations. As shown in Figure 2, below, the .number of new customer connections has 

\ 
11 grown rapidly, increasing at an annual rate of 24% between 2011 and 2016.5 Of the 57 

12 requested FTEs that will be supporting customer-driven capital work, approximately 73% 

13 are performing capital work. 

14 Q. Does a reduction in FTEs for customer-driven capital work reduce PGE's response 

15 time? 

16 A. Yes. Wbile Staff proposes a reduction to FTEs for customer-driven capital work, Staff also 

17 identifies service gaps in providing temporary service to customers, implies that PGE 

18 customers are waiting too long for service, and proposes service quality goals and 

3 See PGE/800, page 13. 
4 For PGE's asset management strategy, see PGE/800, pages 10-12. 
5 For more information on new customer connections, see PGE/800, pages 5-6. 
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1 guarantees.6 Temporary service is part of the new customer connection process, an issue 

2 that is discussed in more detail in PGE Exhibit 800. The requested FTEs for customer-

3 driven capital work will help ensure that PGE is able to meet our customers' needs (e.g., 

4 new residential, commercial, and industrial customer connections and associated road 

5 widenings; infrastructure improvements). Reducing our FTE request will prevent us from 

6 connecting our customers in a timely manner and extend construction timelines of new or 

7 expanded service. This would negatively impact economic growth, housing, and overall 

8 development throughout the region. 

9 Q. Regarding new customer connections, Staff states that there was a pending data 

10 request. Has PGE received this request? 

11 A. No. 

12 Q. Do you know what this data request concerned? 

13 A. Yes. Staff's mention of a pending data request in their testimony read as follows: 

14 A staff data request response, in which PGE is asked whether the decline 

15 in new customer connections in 2007 through 2011 corresponded with a 

16 decline in the T&D workforce, is pending.7 

17 Q. What would be PGE's response to this request? 

18 Our response would be: 

19 Figure 1, below, shows the T&D FTE levels from 2006 to 2016. Figure 2, 

20 below, shows the New Customer Connection Trend, which was provided 

21 in PGE Exhibit 800, and is updated with 2016 actuals. In 2008, the T&D 

22 organization totaled over 960 FTEs. During the recession, PGE 

6 See Staff/1300, pages 37-39. 
\ 7 See Staff/1100, page 27, lines 7-9. 
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eliminated contract labor followed by PGE staff through attrition in its 

Line Operations department and other roles that support new customer 

connection activities. PGE reached a low in 2013 of 914 FTEs. New 

customer connections have increased following the recession. PGE has 

hired 3 0 FTEs through 2016, but our labor levels are still below where 

they were in 2008. 
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Figure 1 
T&D Workforce from 2006-2016 
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What does PGE propose for the Strategic Capital Improvements work? 

Through PGE's risk assessment methodology, developed by SAM, we are proactively. 

replacing or upgrading equipment at or near the end of its useful life and redesigning 

portions of the T&D system to improve reliability. Reliability has been declining in recent 

years in part due to more frequent and unpredictable low level storm activity. 8 In addition, 

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, 

and also include some of PGE's Smart Grid Initiatives (PGE Exhibit 2002). 

PGE's long'."term asset management strategy is to use SAM's risk assessment 

methodology to identify system improvements that demonstrate maximum value to 

customers in terms of risk reduction. The types of projects include: 

• • Asset replacement by proactively replacing infrastructure that is operating beyond its 

life and thus creating reliability, safety, enviromnental, and cost threats for customers; 

• 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 

• 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). 

As more fully discussed in PGE Exhibit 800, SAM analyzes data to determine where in 

the T&D system there is a high likelihood of consequential service failures. Using this 

method, SAM assesses PGE's T&D asset base on an annual basis, and updates the T&D 

8 See PGE's 2015 Annual Reliability Report filed pursuant to OAR 860-023-0151. 
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Risk Register. The T&D 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. 

SAM has identified significant risks in the T&D system related to aging and heavily loaded 

substation assets, aging cable in the distribution system., and external causes of service 

failure in the distribution system. (weather and vegetation-related events, etc.). This strategy 

is ongoing and the capital improvement projects included in the test year are only the first in 

a long list of risk reduction projects in the T&D Risk Register. This allows PGE to be 

proactive and work on the highest risks before they become a 'reactive' issue. 

The capital improvement projects would include proactively replacing infrastructure that 

is operating beyond its life and thus creating reliability, safety, environmental, and cost 

threats for customers; shifting loads in the system. or reconfiguring system designs to better 

manage load and reduce the impacts of service failures on customers should they occur; and 

installing new types of advanced technologies that can help PGE increase reliability and 

meet new customer demand (e.g., PGE's Smart Grid initiatives). 

We estimate approximately $111.2 million9 of capital expenditures in 2017 to work on 

T&D assets with the highest risk. The work would upgrade PGE's T&D System and 

increase system reliability for our customers. The three largest projects are T&D Substation 

Reliability Upgrades, Underground Cable Replacement Program, and PCB Transformer 

Testing and Replacement Program. To support this higher level of capital expenditures over 

multiple years, PGE has requested 90 FTEs, provided in PGE Exhibit 802; approximately 

78% of these FTEs perform capital work. 

How does having a proactive asset management strategy impact customers? 

9 This number is fully loaded, but does not include Allowance for Funds used During Construction (AFUDC). See 

\ PGE/800, pages 12-13. 
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A. As we discussed in PGE Exhibit 800, our T&D organization faces many changes in its 

2 operating environment and we must be proactive to prevent service failures. Service failures 

3 negatively impact our customers by threatening system reliability, public and worker safety, 

4 environmental stewardship, and efficient expenditure of funds. In addition, there are 

5 consequences to the customer when they experience an outage ( e.g., a residential customer 

6 and grocer's refrigerated goods are put at risk and a manufacturer loses product on a 

7 production line). 

8 A proactive asset management approach ensures that an asset is replaced when it is 

9 operating beyond its useful life. In short, a proactive strategy: 

10 • Reduces the likelihood and consequence of service failures to impacted customers;10 

11 • Directs capital spending where investments most benefit customers; and 

12 • Matches overall spending and staff to customer needs and demand. 

13 Black and Veatch recommended, after their assessment of our asset management, that PGE 

14 adopt a more proactive and risk-based approach to managing its asset base.11 

15 Q. Is aging infrastructure an industry issue? 

16 A. Yes. A report published by Edison Electric Institute (EEI), states: 

17 New uses of the grid, especially the need to manage intermittent resources, 

18 requires investment in advanced technologies at the same time as aging 

19 

20 

distribution components are being replaced. Investor-owned electric 

utilities are investing about $21 billion a year for these purposes. 12 

10 See PGE/800, page 11. 
11 For Black and Veatch's recommendation, see PGE/800, pages 8-9. 
12 "Future of Retail Rate Design." Edison Electric Institute. Ed. Eric Ackerman and Paul De Martini. Edison Electric 

Institute, 17 Feb. 2013. Web. 13 July 2017. 
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In addition, an MIT research paper supports the purpose of PGE's proactive stance on asset 

management: 

The U.S. electric power industry must invest significant amounts of capital 

over the coming decades to replace aging assets and expand the network to 

meet incremental load growth. That investment easily could double if 

utilities deploy new transmission and distribution technologies to improve 

system operation; enhance service quality; and accommodate new types of 

generation, load, and demand response. 13 

Examples of utilities who have received Commission approval for long-term 

infrastructure improvement plans include utilities in Indiana14 and Pennsylvania. 15 In 

addition, on January 13, 2017, Puget Sound Energy (PSE) filed a rate case that included a 

plan to focus additional resources on the worst performing circuits and accelerating the 

replacement of aging/failing underground cable. 16 

When will PGE complete these reliability risk reduction projects? 

These reliability risk reduction projects are part of a long-term asset management strategy, 

in which risk reduction projects will be annually identified by SAM and implemented. As 

stated earlier, the projects referenced in PGE Exhibit 800 are from the T&D Risk Register 

that SAM generated in 2016. SAM is currently reevaluating the system to update the T&D 

<http://www.eei.org/issuesandpolicy/stateregulation/Documents/Future%20of%20Retail%20Rate%20Design%20 
v4%20021713%20eta%20-%20pjd2.pdt>. 

13 Massachusetts Institute of Technology. "The Future of the Electric Grid: An Interdisciplin'ary 111T Study." 111T 
Energy Initiative. Massachusetts Institute of Technology, 1 bee. 2011. Web. 13 July 2017. 
<http://energy.mit.edu/wp-content/uploads/20 11/12/MITEI-The-Future-of-the-Electric-Grid. pdt>. 

14 See Cause No. 44720, which was approved by Indiana Utility Regulatory Commission (IURC) on June 29, 2016; 
and Cause No. 44733, which was approved by ITJRC on July 12, 2016. 

15 Pennsylvania Public Utility Commission. "PUC Approves Distribution System Improvement Charges for 
FirstEnergy Electric Utilities." Press Releases. Pennsylvania Public Utility Commission, 9 Jun, 2016. Web. 13 
July 2017. < http://www.puc.state.pa.us/about_puc/press_releases.aspx?ShowPR.=3 702> 

\ 
16 See Docket UE-170033, filed by Puget Sound Energy on January 13, 2017. 
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Risk Register for projects in 2018 and 2019. This type of risk assessment will continue 

annually, as the risks in the system will change when projects are completed. For example, 

one of the risk reduction projects identified was Substation Upgrades and Rebuilds, also 

known and referred to as T&D Substation Reliability Upgrades.17 One of the substations is 

Station E. Once this substation is rebuilt, the substation's risk will be reduced. However, 

until that time, and as the substation and its assets age, the substation's risk will continue to 

increase. In the meantime, additional reliability risk reduction _projects will be identified 

each year as the Risk Register is updated. Thus, the labor resources requested will support 

PGE' s ongoing asset management strategy and the currently identified risk reduction 

projects,-as well as those in the future. 

How would a decrease in PGE's requested labor resources affect service reliability? 

Fewer labor resources will delay system improvements, identified by SAM, that demonstrate 

maximum value to customers in terms of risk reduction and not address negative impacts of 

service failure on system reliability, public and worker safety, environmental stewardship, 

and efficient expenditure of funds. 

Has PGE already filled any of the requested positions? 

Yes. The T&D's 2017 budget included an additional 123 FTEs ·from 201_6 to.2017. As of 

June 30, PGE has hired 90 of these positions: 

e Fifty-six of which are for Strategic Capital Improvements (82% are capital); 

e Thirty of which are for customer-driven capital work (82% are capital); 

• Two of which are for Continuous Improvement work (28% are capital);18 and 

17 For more information on T&D Substation Reliability Upgrades, see PGE Exhibit 800, pages 12-15. 
18 Continuous Improvement is discussed in PGE/800, pages 7-8; and PGE's response to OPUC Data Request No. 

\ 561, Attachment E, which is provided as PGE Exhibit 2003. 
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1 e, One of which is for Western Energy Imbalance Market (Western EIM) (which is 

2 direct O&M).19 

3 Q. Staff expressed some concern regarding PGE's budget discipline. Staff relied on two 

4 budget memos supplied in PGE's Response to OPUC Data Request No. 623. Is their 

5 concern justified? 

6 A. No. The first "budget call" memo, dated August 18, 2016, was sent as the initial 

7 communication to all PGE department managers to inform them of the budget process. The 

8 purpose of the second memo, sent September 14, less than a month later, was to supplement 

9 the August memo and serve as a reminder to managers reading the 2018 budget. In the first 

10 sentence of the September memo, managers are advised that the 2017 budget had been 

11 submitted and that planning for the 2018 budget had begun. In Staff Exhibit 1100, Staff 

12 inappropriately emphasized a word that was NOT emphasized in the original (i.e., Staff 

13 failed to properly indicate their added emphasis).20 Staffs added emphasis is misleading 

14 and changed the meaning of the sentence to make it appear that PGE "encouraged" 

15 department managers to add positions. Contrary to Staff's assertions in this regard, 

16 managers do not merely add positions, but must provide a rationale and defend the need for 

17 any-~equested positions to senior management. If there are additions, changes, or removals, 

18 a New Position Request Form is required. 

19 Q. Please summarize PGE's position with respect to Staff's proposed adjustments. 

20 A. PGE proposes that the Commission approve PGE's T&D request for 169 FTEs, which is 

21 primarily capital labor. The labor resources requested will be used to support PGE's long-

19 The Western EIM is discussed in PGE/300, Section III, Part C. 
\ 

20 See Staffi'l 100, page 25, lines 6-8. 
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1 term asset management strategy, and to meet a significant increase in new customer 

2 connections. 

B. Lighting FTEs 

3 Q. Please summarize Stafrs proposals regarding the lighting-related FTEs. 

4 A. Staff proposes eliminating all three of PGE' s requested lighting-related FTEs. 

5 Q. Do you agree with Stafrs proposal regarding the incremental lighting-related FTEs? 

6 A. No. The three FTEs are needed to meet increased customer demand related to PGE's 

7 Outdoor Lighting Services department (OLS) and customer needs. Staff referenced a 

8 presentation from December 2015 (PGE Exhibit 2004), which stated that the increase in 

9 FTEs would "roll back to current levels in 2018/2019" because of expected retirements. 

IO Q. Do the assumptions and information in that presentation still hold true today? If not, 

11 why not? 

12 A. No. In December 2015, a number of municipalities infr)rmed PGE of their interest to 

13 transition from street lighting tariff Schedule 91, Option B, under which the customer owns 

14 the lighting and PGE maintains it, to Option C, under which the customer continues to own 

15 their street lights, but take over the maintenance from PGE.21 Because of the customer 

16 interest in Option C, PGE assumed that the design and construction process would require 

17 less support and had, incidentally, estimated that in 2-3 years, the staffmg levels could drop 

18 back to the previous labor level, without impacting customers or workload. 

19 Q. Did the workload in OLS decrease as expected? 

20 A. No. In fact, the work load has increased. The municipalities did not switch to Option C as 

21 quickly as they had indicated and those municipalities that did switch needed PGE support 

\ 
21 See PGE Exhibit 2004, page 12. 
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through their transition regarding designs, lighting choices, and performing circuit work 

(i.e., work needed to transition a light system designed to be operated by a utility to a 

municipality). 

In addition, the improved economy in PGE's service territory has improved regional 

development and construction (e.g., new customer connections).22 This, in turn, has 

increased OLS lighting design work for newly constructed developments. Finally, more· 

labor supports OLS work with municipalities interested in converting street lights in their 

area to light-emitting diodes (LEDs) and addresses a backlog of work orders from cities 

including smart city lighting options like remote control for on/off and dimming, energy 

metering, and other features. 

What are the consequences of eliminating these three requested lighting-related FTEs? 

If PGE were to return to the previous labor resource level (as we have already hired two of 

these FTEs), the backlog of pending work orders would increase, leading to customer 

dissatisfaction and potential delay-induced financial losses for developers and contractors. 

C. Low Clearance Correction Program 

15 Q. What are Staff's proposals regarding the Low Clearance Correction Program? 

16 A. Staff proposes a reduction of approximately $1.1 million and to reduce PGE's request from 

17 two FTEs to less than one FTE. In its reduction, Staff asserts that PGE is presumptively 

18 guilty-that PGE connected the service at a noncompliant height and thus, should not pass 

19 all the repair costs onto customers. Based on three photos, Staff assumes that PGE wrongly 
I 

20 connected all low vertical clearance conditions below eight feet, and should bear all costs of 

\ 
22 For information_regarding New Customer Connections, see PGE Exhibit 800, pages 4-8. 
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1 correction of those conditions, and half of the responsibility for repairs of conditions 

2 between eight and ten feet. 

3 Q. Do you agree with Staff's proposal regarding the Low Clearance Correction Program? 

4 A. No. St.aff s presumption that PGE is at fault for the low ve1tical clearance .conditions based 

5 on the limited sample size of three photos is selective. There are other more likely 

6 circumstances, such as customer infrastructure additions, that would cause a low vertical 

7 clearance condition. It is PGE's policy and practice to train employees on the NESC and 

8 PGE's own electric service requirements. In addition, electricians and electrical inspectors 

9 are required to comply with the NEC, which states the same minim.urn vertical clearance as 

10 the NESC. 

11 PGE should have the opportunity to recover all costs related to the Low Clearance 

12 Correcti_on Program. Low vertical clearance is an important safety issue that PGE takes 

\ 
13 seriously and is willing to be a part of the solution. However, there rnust be appropriate cost 

14 recovery as well. PGE, along with other Oregon electric utilities, has been working with· 

15 OPUC Safety Staff ("Safety Staff') to find a way to eliminate these low vertical clearance 

16 conditions in our respective service territory. 

17 Q. What is a low vertical clearance condition? 

18 A. Low vertical clearance is the measurement from pedestrian surfaces (e.g., walkways, 

19 porches) to the point of a customer's service attachment, where PGE service would attach to 

20 the customer's building. Low weatherheads are the rnost common cause of these low 

21 vertical clearance conditions, thus the custom.er is typically held responsible for the repair. 

22 A weatherhead, which is customer-owned equipment, is a weatherproof electric service drop 

23 entry point where overhead wires enter a custom.er' s building. 

\ 
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How many low vertical clearance conditions exist in PGE's territory? 

We only have an estimate, 32,000 low vertical clearance conditions, based on FITNES data 

available from FITNES inspections performed in 2014. A summary of FITNES data for 

each year from 2010-2014 (PGE Exhibit 2005) shows that out of 207,000 inspections, 7.2% 

were a low vertical clearance condition: 1.2% involved conditions below eight feet and 6.1 % 

involved conditions between eight to ten feet. As PGE continues to inspect its territory for 

low vertical clearance conditions, we will gather data to provide a more accurate estimate of 

the numbers of low vertical clearance conditions. 

Could PGE have documented every low vertical clearance condition below eight feet 

from the date the service was connected, to show it met code at the time? 

Unfortunately, no. Most of these low vertical clearance conditions are in older building 

stock that dates back decades. PGE does not have each and every record to prove that the 

service was connected in compliance at the time. Rather, we rely on our work standards, 

training of employees to our electric service requirements, quality assurance checking in the 

15 field, and supervision of line crews and management to ensure that our work meets 

16 professional standards and codes. 

17 Q. Can you please provide context around low vertical clearance conditions and the 

18 NESC. 

19 A. Certainly. The purpose of the National Electric Safety Code (NESC) is to provide "formal 

20 standards, safety-oriented work practices and practical guidance for the safeguarding of 

21 persons during the installation, operation, and maintenance of electrical/communication 

22 supply lines and equipment employed by utilities such as public or private electric supply 
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companies, communications providers and railways."23 Per OAR 860-024-0001, the NESC 

is used as the Commission Safety Rules, thus PGE has developed policies and practices to 

comply with the NESC, including the Facility Inspection and Treatment to the NESC 

(FITNES Program). It is PGE's policy and practice to train employees on the NESC and 

PGE's own electric service requirements. Some of PGE's service requirements from 1961 

to 2016, were provided as a response to OPUC Data Request No. 328 (PGE Exhibit 2006). 

Since 1977, the general rule is that a vertical clearance should be a minimum of 12 feet to 

the ground (e.g., pedestrian surfaces). Prior to 1977, Table 232-1, from the 1961 edition of 

the NESC (PGE Exhibit 2007, page 2), the required minimum vertical clearance was ten feet 

and included an exception allowing the vertical clearance of uninsulated secondary lines to 

be reduced to eight feet if the building did not accommodate a 10 foot clearance. All the 

Oregon electric utilities-not just PGE-individually, but apparently uniformly, believed 

that overhead services installed prior to 1977 were "grandfathered" per NESC Rule 013B to 

meet the 8 foot exception first described in Table 232-1. 

However, in late 2014, the Institute of Electrical and Electronics Engineers (IEEE) 

clarified that grandfathering a service attachment down to eight feet vertical clearance 

applies only to uninsulated supply conductors (PGE Exhibit 2008). Safety Staff then sent 

the electric utilities, including PGE, notice to take measures to correct installations with less 

than a 10 foot clearance (PGE Exhibit 2007). 

What has PGE done to correct these low vertical clearance conditions? 

PGE and Safety Staff agree that these low vertical clearance conditions need to be corrected. 

Prior to proposing the Low Clearance Correction Program, we had discussed with Safety 

23 NESC. "The National Electrical Safety Code® (NESC®). 11 IEEE-SA - The National Electrical Safety Code® 

\ (NESC®). IEEE-SA, 2017. Web. 13 July 2017. <http://standards.ieee.org/about/nesc/program.htrnl>. 

UE 319 General Rate Case -Reply Testimony 



( 1 

·2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

\ 
13 

14 

15 

16 

17 

18 

19 

20 

21 

\ 

Q. 

A. 

Q. 

UE 319 / PGE / 2000 
Nicholson - Bekkedahl / 18 

Staff an option to send notices to customers with low vertical service conditions identified. 

by PGE during its FITNES inspection. The notice would advise the customer that the 

service connection on their side of the meter constituted a safety hazard, was their 

responsibility, and needed to be corrected. In such instances, the customer would be 

informed that they would need to hire a qualified electrician to make repairs or service 

upgrades, at an estimated customer cost of $1,000 to $3,000. In fact, PGE tried this 

approach, but received very little response or results. In most cases, the customer simply 

did not respond to the letter and did nothing to address the low vertical clearance condition, 

despite their responsibility. 

Could PGE have done more to get the customer to correct the violation? 

Yes, in theory. We could have threatened to disconnect service if the customer failed to 

correct the violation, and then disconnect if they did not make the correction. Early in our 

discussions with Safety Staff, they suggested that PGE use this authority to disconnect 

service. However, we prefer to work cooperatively with our customers, and so we did not 

threaten to disconnect in the notices. Staff seems to be less inclined to disconnect customers 

than previously indicated because they subsequently stated in testimony that: "Staff believes 

that billing or shutting off service to customers served by utility point of connections in 

violation ofNESC would not be a rapid solution to this safety hazard."24 

In Staff Exhibit 1300, page 8, Staff claims that "it seems unreasonable to hold the home 

or business owner accountable for the probable oversight of the electrician, electrical 

inspector, or utility employee." Do you agree? 

24 See Staffl'l300, page 7. 
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/\ 1 A. No. However, it is also unreasonable to hold the utility at fault and responsible. Staff 
\ 

2 assumes that the utility should take responsibility for the work performed by a non-PGE 

3 electrician and approved by a governmental electrical inspector. Even more concerning is 

4 their assumption that the service was originally installed out of compliance with the Code. 

5 All electricians are responsible for complying with the National Electric Code (NEC), which 

6 directs that overhead service conductors' vertical clearance should be no less than ten feet 

7 above any surface where they could be reached.25 In addition, per OAR 918-271-0040, 

8 service entrance conductors are part of the mandatory inspection protocol for electrical 

9 inspectors. 

10 As required by law, PGE's service requirement policy, and under Rule C in PGE's Tariff, 

11 PGE is not to provide electricity service until the Customer, or its agent, obtains a certificate 

12 of electrical inspection. In addition, per Rule C of PGE's Tariff, it's the customer's 

13 responsibility to "maintain in a safe condition all wiring, equipment, apparatus, protective 

14 devices, raceways, and enclosures which may be required beyond the point of delivery for 

15 receiving and using Electricity Service." Therefore, without evidence supporting utility 

16 responsibility, the utility should not be presumed to have caused the low vertical clearance 

17 condition. 

18 Q. If PGE is not at fault for the initial service installation, what other circumstances may 

19 explain the low vertical clearance conditions? 

20 A. We believe that service connections were installed in compliance and then actions by the 

21 building owner could have subsequently reduced the vertical clearance. Even a slight 

22 change in grade ( one or two inches) to a previously installed service head could result in 

25 See Article 230.9 of the NEC. 
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some portion of the service line drip loops and/or connectors being less than eight feet from 

the ground. These conditions could have been created after PGE energized the structure in 

compliance with the NESC while the structure was under construction, and not yet finished 

(e.g., so that drywall may be warmed during the colder months). The homeowner may have 

paved, landscaped, and/ or altered the structure or grounds by adding new or raised decks 

and patios, brick work, dirt infill, gravel or bark, staircases, carports, outbuildings. All of 

these homeowner actions are plausible explanations for reduced clearance following PGE's 

connecting electricity service. 

Staff produced three photos in support of its recommendation. Does PGE have photos 

of the customer additions you describe above? 

Yes. PGE Exhibit 2009 provides PGE's 2017 Low Service Supplement for Repair Manual 

and includes photos of various low vertical clearance conditions (taken from our service 

territory) and how to correct them. PGE Exhibit 2010 provides photos of customer-owned 

equipment with low vertical clearance conditions related to grade changes in PGE's service 

territory. The cause of each low vertical condition is listed in the table below. 
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Explanation for Conditions in Confidential PGE Exhibit 2010 

Photo Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Explanation 

Customer added a porch. 

Customer added a porch. 

In-fill. 

Customer addition. 

Customer added a porch. 

Customer added a porch. 

Customer added stairs. 

Customer added pedestrian walkway. 

In-fill. 

Customer added pedestrian walkway. 

Customer addition. 

1 Q. Do you have any comments on Staff's photos? 

2 A. Yes. POE has a record of two of the three photos. The low vertical clearance conditions at 

3 those two locations have been confirmed as being corrected, as follows: 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

• The photo shown on page 2 was corrected by the customer (Confidential PGE Exhibit 

2011, page 1). PGE learned of this condition through an OPUC Safety Report, during 

the time we were meeting with other Oregon electric utilities and Safety Staff to 

discuss the IEEE ruling and how we were going to address it. We had sent a letter to 

the customer, notifying them of the low vertical clearance condition that needed to be 

corrected by them. 

• The photo shown on page 3 was corrected by the customer (Confidential PGE Exhibit 

2011, page 2). PGE made temporary improvements before making numerous 

documented attempts, over a two-year period, to contact and/or get the customer to 

address the low vertical clearance condition caused by the weatherhead. Corrections 

included [BEGIN CONFIDENTIAL] 
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[END CONFIDENTIAL] This is an 

example of the entire service needing to be replaced. PGE is looking to perform these 

repairs on behalf of the customer, as part of the Low Clearance Correction Program. 

Does PGE agree with Staffs recommendations that PGE should not recover costs for 

any vertical clearance correction below eight feet? 

No. Staffs contention is that if the vertical clearance is less than eight feet, not permitted by 

any version of the NESC, then Staff presumes that PGE must have connected service at the 

start in a noncompliant and unsafe way. This unfairly defaults all responsibility to PGE, 

challenging us to prove that we didn't install in compliance. The fact that a service currently 

exists at a height less than eight feet does not mean that the service was originally connected 

at a height less than eight feet. As we- stated previously, PGE has developed policies and 

practices to comply with the NESC. Thus, we believe that our employees have followed the 

code and our service requirements, and have not connected service at lower than eight feet. 

There are plausible explanations for how service attachments are now ( often many years 

after service was initiated) found to be at fess than eight feet (e.g., a new porch reducing the 

clearance from the line and if the customer filed for a permit, the "probable oversight"26 of 

an electrician or electrical inspector after this customer modification). With regard to the 

photos Staff provides in its testimony, PGE would offer a plausible explanation that, 

following attachment, such customers could have added top soil or pavement to their 

respective property, making an originally compliant attachment now noncompliant. Again, 

it can be a matter of inches. 

26 Staf£11300, page 8, line 2. 
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1 Q. With regard to StafPs recommendation that PGE and customers pay 50% each for low 

2 vertical clearance condition corrections that involve attachments at heights between 8 

3 and ten feet, does PGE agree? 

4 A. For the same reasons as stated above, for low vertical clearance conditions below eight feet, 

5 we disagree. 

6 Q. How does PGE's proposed Low Clearance Correction Program correct these low 

7 vertical clearance conditions? 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

A. In the interest of expediting these corrections, PGE is proposing to implement the Low 

Clearance Correction Program. The program would correct (i.e., bring up to NESC 

standards) over a ten year period, low vertical clearance conditions inv.olving customer-side 

equipment, which are identified -during PGE's annual FITNES Program. While PGE's 

FI1NES program does identify low vertical clearance conditions that are not in compliance 

with the NESC, if correcting the condition involves work on the customer side, PGE does 

not include that work in its FITNES program. Thus, the proposed Low Clearance 

Correction Program would make the required repairs for the customer, which would be 

considered an O&M expense under PGE's proposal. The repairs would include: 

• If the service line/equipment was installed prior to 1977 and the point of attachment 

can be raised to ten feet through the installation of a new point of attachment, then 

this ·is considered customer work that PGE would perform (e.g., increasing 

weatherhead height, replacing rotten fascia board). 

• If the customer-owned weatherhead is less than eight feet, then corrections would 

typically require an electrical contractor to ~oniplete work to equipment on the 

customer's side of the service. These conditions are less common, but are more 
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expensive to correct due to the complexity of the work and possible replacement of 

equipment. The following is a list-of the type(s) of repairs that could be required to 

correct the condition: 

o Replacement/Raising of Customer-owned mast/weatherhead; 

o Modification to building envelope (required if extending weatherhead 

through a soffit); 

o Replacement of Customer-owned meter base; 

o Replacement of Customer-owned service entrance conductors; and/or 

o Replacement and/or relocation of Customer-owned breaker panel. 

Is PGE's Low-Clearance Correction Program covered under OAR Division 24? 

No. This is different as it aims to correct conditions on the customer side, which is not 

within the scope of Division 24, or within the scope of PGE's duties to correct. PGE's 

Division 24 FITNES program work includes correcting conditions by installing Utility

owned clearance poles, reshaping of Utility-owned service lines, and relocating existing 

customer-owned point of attachment (i.e., bracket or house knob). If low vertical clearance 

conditions can be resolved through Utility-side actions, they are included in FITNES. If 

they can be corrected only through customer-side equipment work, they would now fall 

under this new incremental program. 

Have there been other situations where PGE has performed work on customer-owned 

equipment? 

Yes. We view this situation as similar to PGE's replacement of select meter bases during 

the Automated Meter Infrastructure (AMI) deployment. We replaced customer equipment 

to correct an identified safety issue expeditiously. PGE shares similar concerns regarding 
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low vertical clearance conditions in that they may disproportionately affect low income 

customers because they are found on older established premises. Most of these homes and 

other types of buildings were built 40 or more years ago. 

How did the Commission rule on cost recovery for the repairs on customer-owned 

equipment? 

The Commission agreed with PGE that in instances of safety, and to mitigate the impacts on 

low income customers, socialization of costs for PGE work on customer-owned equipment 

was appropriate. The Commission approved our request in Order No. 09-097. 

Explain why the requested two FTEs are needed for the Low Clearance Correction 

Program. 

The two positions requested are a Project Manager and a Quality Assurance/Quality Control 

Field Inspector, and are both needed to execute the Program. 

The Project Manager's role would include the following: 

• Develop and enhance specifications, including scope of works for contracted 

inspection and correction activities; 

• Manage the correction program to ensure compliance with current specifications, 

PGE's Standards, NESC requirements, Oregon Safety Health Association 

(OSHA) safety standards, and OPUC expectations; 

® Develop and manage the budget and review and approve purchase of materials 

and services supporting the correction program; and 

• Provide status reporting, feedback, and recommendations to PGE management 

regarding contractor and PGE crew performance/productivity ensuring continuous 

improvement. 
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1 The Quality Assurance/Quality Control Field Inspector's role would include the 

2 following: 

3 o Oversee day~to-day inspection and service correction work results to ensure work 

4 is done according to job specifications, NESC, PGE standards, and with PGE 

5 approved materials; 

6 o Primary point of contact for work outsourced under contract to ensure low service 

7 correction work is safely done on time and on budget; 

8 e Manage the change order requests process with the Project Manager and 

9 correction work by issuing resolution of_issues and obstacles to contractors; and 

10 • Communicate with customers to notify and interact as necessary on pre-, active, 

11 and post-correction activities. 

12 Q. What is PGE's recommendation? 

13 A. PGE recommends the Commission allow full recovery of costs associated with the Low 

14 Clearance Correction Program. PGE believes that we have found a cost-effective alternative 

15 to resolve this safety issue and minimize the burden on customers. 
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m. Summary and Conclusion 

1 Q. Please summarize your proposals regarding the issues identified by Staff. 

2 A. We recommend the Commission reject the Staffs positions regarding the issues identified. 

3 With respect to each issue, our recommendations are summarized below: 

4 11 T&D FTEs: PGE recommends that the Commission approve the requested 

5 amount of 169 FTEs, which predominantly capital. 

6 11 Lighting FTEs: PGE recommends that the Commission approve the requested 

7 amount of three FTEs, which is part of the T&D FTE request. 

8 • Low Clearance Correction Program: PGE recommends that the Commission 

9 allow PGE to recover 100% of the O&M costs related to the low vertical 

10 clearance safety correction program. The estimated test year expenses are $1.6 

11 million and two FTEs. 

12 Q. Does this conclude your testimony? 

13 A. Yes. 
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T&D Positions Requested and Hired (As of June 30, 2017) 

PGE's Response to OPUC Data Request No. 388 

PGE's Response to OPUC Data Request No. 561, Attachment E 

PGE's Response to OPUC Data Request No. 527, Attachment C 

Summary of Low Vertical Clearance Conditions from 2010-2014 

PGE's Response to OPUC Data Request No. 328, Attachments A-L 

PGE's Response to OPUC Data Request No. 322, Attachment A 

PGE's Response to OPUC Data Request No. 322, Attachment B 

PGE's 2017 Low Service Supplement for Repair Manual 

Photos of Customer-owned Equipment with Low Clearance Conditions 

Photos from Staff Exhibit 1303 with Corrections 
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Strategic Capital Improvements for Strategic Capital Improvements for 
53 36 

Risk Reduction Risk Reduction 

Customer-Driven Capital Work Customer Work 30 19 

Customer-Driven Capital Work As-Built/GIS 4 4 

Strategic Capital Improvements for 
PCB 3 2 

Risk Reduction 

Western EIM Western EIM 1 0 

Subtotal 91 61 

Strategic Capital Improvements for Strategic Capital Improvements for 
33 18 

Risk Reduction Risk Reduction 

Customer-Driven Capital Work Customer Work • 10 3 

Continuous Improvement Continuous Improvement 5.73 1.73 

Customer-Driven Capital Work As-Built/GIS 5 1 

Customer-Driven Capital Work 
Joint Inspection and Correction 

2 1 
program 

Smart Grid Smart Grid 3 0 

Compliance Low Clearance Correction Program 2 0 

Western EIM Western EIM 2 0 

Compliance Compliance 1 0 

Compliance Substation Operations 1 0 

Subtotal 64.73 24.73 

Compliance 
Joint Inspection and Correction 

3 0 
program 

Customer-Driven Capital Work Customer Work 4.73 2.73 

Western EIM Western EIM 3 1 

Continuous Improvement Continuous Improvement 1 1 

Customer-Driven Capital Work Substation Operations 1 0 

Strategic Capital Improvements for Strategic Capital Improvements for 
1 0 

Risk Reduction Risk Reduction 

Subtotal 13.73 4.73 

Grand Total 169.46 90.46 
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Kay Barnes 
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Manager, Regulatory Affairs 

PORTLAND GENERAL ELECTRIC 
UE319 

PGE Response to OPUC Data Request No. 388 
Dated March 28, 2017 
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At PGE/800/4 PGE states that some of the strategic capital improvements will support 

PGE's Smart Grid Initiative. Please list these investments, their amount, percent of the 

T&D budget and what they accomplish with regards to PGE's Smart Grid Initiative 2016 

Report and Order 16-405. 

Response: 

PGE has developed substation design standards that incorporate many of the latest technologies 

(e.g., Smart Grid initiatives) in the industry which allow us to monitor and operate these facilities 

safely and efficiently. PGE doesn't have a way to separate those costs from the overall 

investment in each substation. Other investments in technologies are identifiable. Examples of 

these technologies are listed in Attachment 388-A, Page 8. 

Investments are listed in Attachment 3 8 8-B, which is derived from PGE' s response to 

OPUC Data Request No. 139 Attachment 139-A. This attachment provides, by project, 

the estimated capital that closed to plant amount and the percent of the total capital closed 

to plant. The Synchrophasor Deployment project is not included in this table as the 

project closed in 2016; however, there is $9,400 in trailing costs in 2017. 

The project descriptions are listed in the table below: 

Proiect Descriotion 
142 substations are connected to SCADA via 
2W/4W copper lines or cellular modems leased 

Communications upgrades: Copper 
from telecommunications companies, neither 

Upgrades 
of which is adequate for future operations. 

The telecommunication industry will 
phase out service to all 2W/4W lines by 



\ 

Communications upgrades: Spectrum 
procurement 

\ 

Distribution Automation 

UE 319 / PGE / 2002 
Nicholson - Bekkedahl / 2 

2020; as such, PGE is planning to 
upgrade communication infrastructure 
to those substations by 2020. Long 
term, this will enable high speed 
Ethernet which would enable real-time 
monitoring of voluminous data at each 
substation. Substations will also 
connect to the radio spectrum as a 
backup path for redundancy. 
PGE is upgrading fiber and wireless 
communications networks to enable 2-
way communications to the constantly 
evolving network of intelligent 
electronic devices (IEDs) and the data 
they create. PGE procured a block of 
radio spectrum in fall 2015 (700Mhz). 
This spectrum will serve a variety of 
smart grid initiatives including but not 
limited to: distribution automation, 
demand management programs, 
conservation voltage reduction, 
SCADA traffic, synchrophasors, and 
customer "s:i;nart" devices. Enhanced 
communication networks are 
fundamental to a fully functioning 
smart grid-upgrades enable device 
monitoring, control, and remote asset 
management. Communications 
infrastructure satisfies NERC Critical 
Infrastructure Protection (CJP) 
compliance requirement. 
PGE is investing in 2017 to purchase and 
construct communication infrastructure 
capable of utilizing t)le 700Mhz spectrum, and 
will install 11 automated re-closers on select 
distribution feeders. Feeders are selected 
based on their heightened exposure to non-
asset risk and historical underperformance in 
SAIDI~ The Distribution Automation (DA) 
program will improve reliability to these 
feeders by minimizing outage durations for 
unfaulted feeder sections through automatic 
fault detection, isolation, and restoration. 
PGE will continue to make subsequent 
annual investments in the DA program 
as we selectively roll the program out 



Synchrophasor Deployment 
(Transmission System) 

\ 

\ 
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to additional feeders across the service 
territory. Feeders will continue to be 
prioritized based on their exposure to 
non-asset risk and historical SAIDI 
performance. 
Synchrophasors will give us granular time-
aligned data and improved monitoring 
capability at the transmission level. The 
enhanced data and monitoring enables 
enhanced system performance. Targeted 
system performance enhancements, enabled by 
the synchrophasor portion of the smart grid 
initiative, are detailed below: 

• Perform generator model validation 
without taking generators out of service 
for testing; 

• Perform blackstart synchronization to 
reenergize our system after a 
transmission outage; 

• Perform post event analysis in 
compliance with NERC mandate PRC-
002 data fidelity requirements; and 

• AC signal verification for protection 
equipment in compliance with NERC 
mandate PRC-005. 
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Attachment 388-A 

Provided in Electronic Format only 

2016 Smart Grid Annual Report 
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Provided in Electronic Format only 

2017 T&D Smart Grid Initiative Investments 
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Justify timing of project 
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At the end of 2015, three different T&D departments were centralized and expanded to create PG E's 

Continuous Improvement team to help transition the T&D organization over to the new systems being 

implemented (i.e., Maximo, GIS/GWD, and OMS). 1 Since then, the group has evolved to focus on 

improving the new connect customer experience, supporting employees through ongoing change, and 

refining core business processes to be more efficient. Currently, PGE is struggling with customer 

satisfaction numbers, IT system stability and employee usage, employees experiencing increased 

workload, and higher customer demands. 

Can the timeline be pushed out and not compromise critical areas such as safety or reliability of the 

Company's operations? 

The Continuous Improvement team supports the T&D organization by improving the customer and 

employee experience and connecting the IT and T&D organizations. The team does this by resolving 

application user pain points through r:,rojects (e.g., Customer Commitment Date), finding ways to make 

work processes for the Lines of Business more effective and efficient by resolving defects and identifying 

enhancements, and providing daily support for all field hardware and first tier application needs to 

approximately 750 T&D employees that work in the Field with a laptop. 

By delaying Continuous Improvement projects, there would be: 

·• Reversal and loss of progress of the work done in 2016 and 2017, including initiatives to 

improve our customer new connect process that has suffered· in recent years due to the 

significant growth in new connects; 

• Less to achieve efficiencies and improvements to the systems used to support all T&D 

customer work; 

• Not enough labor to support the entire T&D organization; 

• Lack of stabilization support for T&D for upcoming changes (e.g., Western EIM); 

• Decrease in employee engagement due to decrease in targeted communications and 

training; 

" No single organization available to support T&D initiatives (e.g., scheduled overtime analysis 

and permitting); and 

o With the increased complexity and interconnectedness of PG E's processes and systems, 

projects and process changes need cross-functional support for successful 

implementation. Continuous Improvement supports IT and T&D organizations to 

implement these changes. 

• No ability to continue work on efficiency-focused initiatives. 

1 
For more information on Next Wave, please refer to UE 294: PGE Exhibit 800, Section Ill, and PGE Exhibit 600, 

Section Ill, B, 1; and UE 283: PGE Exhibit 900, Section II, and PGE Exhibit 700, Section Ill, D. 



\ 

UE 319 / PGE / 2003 
Nicholson - Bekkedahl / 2 

o We would not be able to function proactively to improve processes before they are 

broken. 

In addition, PGE would have to discontinue: 

• Recharge training, which results in loss offuture employee IT systems training and 

decreases employee's use of systems correctly and efficiently; 

• All T&D metrics support and no available support to integrate with PACE; 

o This would cause a loss of metric data for decision making and improvement initiatives -

inability to measure success or deficits of processes and systems. 

• New Connects and Customer Commitment Date work, which focus on improving the 

customer experience and meeting our customer needs; and 

" T&D leadership engagement, training, and development work on leading and sponsoring 

change, which helps our leaders be more effective in the changing business environment. 
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• Approximately 50% of all lighting design work is for developers on new 
subdivisions 
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• Average time from assignment to job construction of streetlighting design jobs 
(municipality and developer driven) is 4 months 

• Streetlighting design jobs (municipality and developer driven) over 45 days 
without completed design is over 150 

• Year to date, 25% of all Streetlighting design jobs (municipality and 
developer driven) are taking over 60 days to design 

• Timelines for design and construction are equally dependent on both T&D and 
OLS. Increasing production of one component without the other in today's 
regulated environment will not meet developers needs in regards to overall 
project completion. 

• OLS to T&D Design ratio has been approximately 20%. T&D's future FTE 
count will increase by approximately 5 FTEs 



~ Approximately 40% of all lighting design work are residential or 
commercial area light installations 

,. Average time from assignment to job construction of area light 
design jobs is approximately 3 months 

~ Area light design jobs over 45 days without completed design is 
over 55 

~ Year to date, 10% of all Area Light design jobs are taking over 60 
days to design 

~ Outdoor Lighting has taken on design of all Street and Area Light 
Damage Claims jobs. This is a 20% increase over current lighting 
design job volume. Car hit pole replacement is a very sensitive and 
highly visible issue to municipalities. 
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~ Mcloughlin Blvd Street Improvement Project for Clackamas County 
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• One of the largest streetlight improvement projects in the history of PGE's Lighting 
department 

• Project will require approximately .5 FTE for 18 to 24 months 

• Clackamas County is PGE's largest Option A customer, success· of this project is vital to 

maintain positive relationship with this important customer 

m City of Portland 240V Underground Repair Project 

• Project duration is approximately 6 months to 1 year 

• Project required to bring circuit into NESC compliance, ensuring public and worker safety 

• Success of this and projects like this affect our relationship with City of Portland in all 

aspects (City projects, franchise agreements, ROW discussions, etc) 

~ Expected Future Option B to C Conversions 

• City of Salem, City of Hillsboro, Washington County (3 of our largest lighting customers) 

" LSDPM resources are presently inadequate to support the conversions and maintain positive 
relationships with these municipalities. 

• Locates 
• Transfers 
• Claims 
• Transition of underground circuit responsibility 



Maximo and GWD Impacts on Work 

System in its current state takes more oversight throughout project lifespan 

Increased inter-departmental communication 

In its pres_ent state Maximo/GWD is more time consuming than WMS to create designs 
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OLS is currently fielding all questions from T&D designers related to creating lighting designs (this is opposite of how 
the support was expected to flow). 

Regulatory Requirements 

Municipalities require photometric designs meeting IES standards on the majority of new subdivision installations 

Street lights must be installed before developers are allowed to sell units or before residents are allowed to occupy 
(heightened.emphasis on safety) • 

T&D and Lighting Design must both be completed to meet customer needs 

Improved Economy Leading to Increase in Large Residential and Commercial Developments 

Developers and municipalities requesting more varied pole and lighting fixtures resulting in additional design time 

Emerging lighting technology (LED decorative lighting) requires more standards, vendor, municipality, and developer 
education and management. 

Long lead time material management 



Customer Service - Lighting Design Jobs 

" Increase Lighting SDPM FTE count to maintain OLS to T&D ratio - increase of 1 OLS FTE 

Customer Service - Lighting Damage Claims Jobs (Car Hit Poles) 
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Ill Additional FTE needed to cover 20% increase over current lighting design job volume - increase of 1 

OLS FTE 

Customer Service - 2016/2017 Projects 

Mcloughlin Blvd Street Improvement Project for Clackamas County 

City of Portland 240V Underground Repair Project 

Expected Future Option B to C Conversions 

• Approximately .5 OLS FTE needed for 18 to 24 months 

Increased FTI; Count for 2016/2017 would also serve as succession planning for anticipated 
retirements (3 expected retirements in 18 to 34 months). 
FTE count would then roll back to current level in 2018/2019. 



• Combining LOA and LEA agreements for developers 
Reducing paperwork, coordination and time for both PGE and developer 

• Improve Materials Forecasting 
Reduce materials lead times 

• Ability to inform developer of material shortages in a timely manner 

,, Better coordination between Lighting Services and T&D 
• Treat each development as an overall project 

• Improved scheduling process with PSLD 
• Improve Target Start/Finish date management 
0 Improve process between scheduling and material arrivals 

~ Process improvements with T&D Avery Support and Regional Job Processors 
• Streamline traffic control plans and permit acquisition 
• Work Order task management to ensure timely job completion and billing 

• Maximo Defects and work processes expected to improve and create efficiencies 
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• GWD coming online will allow faster turnaround times on small development and area 
light jobs • 



Conclusion: 
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Increased workload volume over the next 2 to 3 years is equivalent to 2.5 FTEs 

Recommendation: 

Increase Lighting Services FTE count by 2 for 2 to 3 years 

Summary: 
Lighting Services FTE count would increase by 2 for 2 to 3 years. This would also serve as 
succession planning for anticipated retirements (3 expected retirements in 18 to 34 
months). FfE count would then roll back to current level in 2018/2019 due to improved 
process and system efficiencies and an increase in Option C lighting via expected FTE 
retirements. 
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Annual Approved % of 
WO Count Existing 

'•New I Expanded Function (Nov 14 - Nov 15) Workload 
i;1fffjli;Jii!:itl:~!~[~·;1!!!\!ml!llil34~: im:~;:t!!!EfiE4l4%: 

Option A and B (Light pattern and electrtcal design) Municipal Lighting for Subdivisions 
Option C (Energize Only) Municipal Lighting for Subdivisions 

Support of new Option A or B LED Conversions 

!Area Light Installations (Residential & Commercial), Increasing demand due to LED availability 

!Area Light Removals (Residential & Commercial) I 

Inspecting new requests or moves to ensure compliance with NESC and PGE Stand;,rds 
Generate work order for electrtcal connection 

utdoor Llghti 
munlci allt 

Support of GWD testing, development, and training - 2015 thru 7 * 

Municipalities require photometric designs meeting IES standards on the majority of new 
subdivision installations * 
Developers and municipalities requesting more varied pole and lighting fixtures resulting 
in additional design time and long lead time material management* 

New Material specifications and review driven by technology advancements * 
Increased inquiries by municipalities, developers, and customers about LED options * 

I 
l 

Currently 25% of Aroun's time 
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:Streetlights Installed (2013 -2014)' 34,246 Largest Municipality Conversions: 

• Area Lights lnstailed {2014) •• 10,788 Clackamas County Service Dl~trict 

Estimat~d kWh Saved HPS.➔LED •.•. 3.24m kW Washington County 

;,l\llunicipal Light Poles purchasei.:f:by PG.E 1,305 

Estirriated Energy Trustlnce~'ti\res D:e)i\rered $1.35 million 

Oregon City 

Salem 

Beaverton 

Milwaukie 

Tigard 

Hillsboro 

City of Keizer 

Woodburn 

East Salem Service District 

West Linn 

Silverton 

Bto C 
Bti:i C PGE Stre~tlight • 

Corntnii:me~t , 
'Fixture Only Poles to .• • 

• C::ount' 
·se.il ••••• 

CITY OF PORTLAND X 44,000 4,256 

CITY OF GRESHAM X 8,000 20 

CITY OF LAKE OSWEGO X 2,800 78 

MULTNOMAH COUNTY X 2,600 69 

CITY OF SANDY Near Future 900 15 

58,300 4,438 

Option A 

5,651 

3,664 

1,103 

2,594 

2,264 

1,799 

568 

1,771 

1,241 

652 

1,094 

631 

506 

23,538 
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Option B • • Total 

578 6,229 

3,664 

1,613 2,716 

2,594 

2,264 

174 1,973 

1,399 1,967 

1,771 

182 1,423 

567 1,219 

1 1,095 

275 906 

272 778 

5,061 28,599 
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1
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Assigned 1271 1130 1094 1148 1081 1048 1118 1236 1318 
Approved 788 831 670 663 '555 595 592 738 715 

• 2015 Job Counts fall within the historic average 
• 2015 Q4 totals extrapolated from Jan thru Sept Average 

r!!i2or.r:5: ,. .. 
1160 

700 
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Low Clearance Conditions from 2010-2014 

Below 81 8'-10' Subtotal Total 

2010 317 642 959 40,431 

2011 571 3,994 4,565 48,364 

2012 826 5,243 6,069 47,599 

2013 360 2,082 2,442 33,795 

2014 392 591 983 37,159 

Grand Total 2,466 12,552 15,018 207,348 

Percentage of Total Low Clearance 

Conditions 

Below 8' 8'-10' 

33.1% 66.9% 

12.5% 87.5% 

13.6% 86.4% 

14.7% 85.3% 

39.9% 60.1% 

16.4% 83.6% 

/;~ 
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Total Inspection 

Data 

Below 81 8'-10' 

0.8% 1.6% 

1.2% 8.3% 

1.7% 11.0% 

1.1% 6.2% 

1.1% 1.6% 

1.2% 6.1% 
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Oregon 
JolmA. Jatzhabe,, MD, Govemor 

January 29, 2015 

To; All electric utility operators in Oregon. 

Re: Recent IEEE interptetations of NESC Table 232-1, 1961 Edition 
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Publk Utility Commission 
3930 Fairview ln&:istrial Dr SE 

Salem, OR 97302'·1166 
MaHing Addt<""ss: PO J'lox 1088 ,. 

• Salem, OR 97308-1088 
Consum~ Services 

l-S00-521,-2404 
fa,cal: 503-3713-6600 

Adminfatrative Services 
503_373-,-73c,4 

Thi!. letter is ln regard to two interpretation requests sentto the IE.EE ln.terprewtion Subcommittee. 

(IR 571 - submitted by OPUC Staff and IR So/o/a - subrnftted by fiaclfiCorpj The committee's responses to 

both requests are attached to this letter. 

. .., 
At issue was the minimum ground clearance aflowed for the drip loops of a service installed under the 

provi~ions of the :1961 £dltiim of the NESC, thia earl!est Edition to which ,my item qm be grnndfathered. 

It ls olwiov:; the interpretations. may cany S[)lne obligation. t1, correct those instaJlatlons that have be-en 

mistakenly grandfather-ed ;it a. height of less than 10 feet. As you will see, footnote 8(2) provides. thii 

only exception t◊ the 10 foot dearance standard. It allowed an open wfre service to be installed at the 

lesser height of 8 feet, assuming that '~.the form of the building will not permit 10 feet clearance". 

"(A copy of Table 232-1, with footnotes, is attached) 

When a utility makes the deci.skm to ,ipply the provl~k1ns ofN!:SC Rule 0'.lSB (Gr;imifatherlng} to·an 

ex!~ing installation, it is Imperative that they know the date of the original installation 111 order:to 

determine which Edition would apply. If the installation l, in complfanoo wlth th11t pat1:lcular Edition and 

has not been altered or modified in the interim, the utility is Justified in considering the installation to be 

gr.andfathered. If their records indicate that the Installation was modified at a later date, to compty with 

t_he Edition in effect at that time, grandfathering can still be daimed to that later Edition, 

In the drcummnr::e considered ln th1a"interpretatlons, they were considered nGfln compliance with the 

provisions of the 1961 NESC, Table 232·1.· Consequently, similar installations at all Oregon utilities that 

have been mistakenly grandfathered must be corrected. 

If you have any questions regarding this'letter, feel free to eaU John Wallace at (503) 373-1016, Paul 

Sirkeland at {S03} 378-6190, or Mark Rettrnann at {503) 378-5;!6:I.. 

, ~~9(#-)o • 
Lort roi<n J 
Administrator 
Utility Safety, Reliability, and Security Division • 
(503) 378·8225 

Attachments: IR 577, IR '577a 
NESCTable 232-1, with footnotes, 1961 Edition 
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Rule 232.A. Table 1 Vertical clearance of wires above ground or rails-Basic 
clearances-Minimum vertical clearance of wires above 
ground or rails 

(1961, 6th Edition; 
Volume 12, NESC 
Archives, pages 
56-57) 
(9 December 2014) IR577 

Question: Does the laiiguage in the middle column of Table 232-1, entitled "Open 
supply line wires, arc wires and service drops" apply to .all service drops or only open
wire drops? 

The language of the middle column is unclear regarding the cl~arances requin~d by this 
Table. Specifically, clarification of the minimum required clearance for a 120 V to 
ground triplex service drop (now known as a 230C3 cable) is requested, at point of 
attachment to the structure, above pedestrian-only areas. This becomes an issue when 
attempting to apply grandfathered status to the terms of the 1961 Edition, to the service 
heightdearance to an older home. 

The lack of clarity al'ises when trying to apply the footnotes for the clearances indicated 
for "Spaces or ways accessible to pedestrians only ... " One interpretation could be that 
the (middle column) language applies to all service drops and that, consequently, 
Footnote 8(:2) gives the flexibility to reduce that clearance to 8 ft, under ce1tain 
conditions. Another interpretation is that the minimum clearance required by Table 232-1 
is 10 ft, for what is now lmown as a 230C3 cable; that footnote 8(2) would apply only to 
open-wire services and then only when the form of the building will not permjt 10 ft 
clearance. The second intyrpretation would also seem to indicate that, for the 230C3 
cable described, the ·only avenu.~ for reduction in the 15 ft clearance (stated in the Table) 
lies in application of footnote 7( 4). 

1 
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Discussion: The language in this Table was changed significantly in this Edition, as was 
the language of Rule 230.C., describing "Supply Cables.;; 

The verbatim inclusion of Rule 230.C. into the first column of Table 232-1, as well as 
into footnote 7( 4), appears to be .intentional and a clear indication that the committee 
recognized the differences between open-wire facilities and those desctibed in Rule 
230.C., and wanted to draw clear distinctions betwe.en the two types. 

Interpretation 

This Jnterpretation is limited to NESC 1961 Edition clearance requirements for service 
drops over spaces or ways accessible to pedestrians only, as detailed in Rule 232.A., 
Table I. In answer to the question presented, the middle colun;m of Table 1, "Open 
supply line wires, arc wires and service drops;"' applies to:open:~wire service drops only; it 
does not apply to triplex service drops. Consequently, footnote 7 applies to triplex 
service drops and footnote 8 applies to open,-,wire service drops. 

In the heading of the Table 1 middle column, "Open" applies to all of the three 
designated types of conductors: supply line wires, arc wires and service drops. A 
se111icolon would have been used after "arc wires" if the middle column was intended to 
apply to all service drops. Rather, triplex service drops are covered in the first column 
under "insulated conductors supported on and cabled together with an effectively 
grounded messenger." 

See also NESC IR 577a. 

National Electrical Safety Code and NESC are both registered trademarks and service marks of the lnstiiute of Electrical and 
Electronics Engineers, Inc. The NESC is availabie from the Institute of El.ectrical and Electronics Engineers, Inc., 445 Hoes Lane, 
Piscataway, NJ 08854, USA (http://standards, ieee.orn/) 

2 
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Rule 232.A. table 1 Vertical clearance ofwires above ground .or rails-Bask 
c:Iearances-Minim:um vertical clearance of wfres above 
ground or rails 

(1961, 6th Editfon; 
Volume 12,.NESC 
Archives, pages 
56-57) 
(9 Dec~mber 10i4) IR577a 

Question: What is the appropriate coltifon in Table 1 contained within Rule 232.A. 
Basic Cka.rances to evahJate a service drop for rrtmitr11Jm deatance? 

NOTE:...,-.Per$pective 1 the 1;opf,.:n" is lmplicit to si::rvke di:ops <J.nci they would ,£$..11 into column 1 
and 2, while perspective 2 is the use of column 2. 

1 
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T Al!I,B 1.~Iofim"mt,m 11erUral dm;iranrc of wire,, aJi.ove arowtd or rdi'.ls 

JSupply wires ineludt' trolley .!cN!tif$°] 

t,:nture of ;::round or rnils 
• urulcrnr:ath ·wlr~s: 

\\'HERE 

Track rails orrniiroads· (ex~ 
ciept electrified railroi.ds 
usmp;. • o,el'hea:cf trolley 
conductors) handJi.n~ 
frei1dit car·s on. top 6f 
wl)\(}lJ. ,1}:l'.n are per-
JJ'\ltted -,.~- ----- •. -;.--

'l'ra.ck rails of- railroads· 
( exc:<,pt electrified .rnil-
roads l!sing: overhead 
trolley conductors) not 
inchJded ,nbov·e •--·-. - • "-

Public streets, alleys or 
roads 1n urban or, m:rul 
:di!'t~icts __ - -~--·- - • •·-- - -

D.rlv.ew.a.ys to residehce: 
glirilgea _____ ... _ - -- .-• --·-: 

Sp;,.ces or, yrayi, a~Ce!>alble 
t.o i1edestrl11.ns olllf ~ - -·- -

Wll\:ES CROSS 

Fe<! Ft.rt 
l i, 2.7 3 27 

ur 1~ 

O lj 18 18 

10 10 

I, 15 ; 15 

OVl'JR 

r'<tt i-~rd F-r.ct P~i!l 

? 28 30 ., 22 • 22 

20· 22, $. 18 • 2,0 

20 22 4 18 • 2lr 

20 22 • 18 '5 20 

15 17 • l~ • i& 

Wl-tf!R°E \\•IR~$ n,.tJN .AT.,ON<:1 .A,NJ> ~\f~!J-JIN TltE· l,"IMJTS OF l"UHl.,IO. Hl.~~Ef":"" 

Wf,.Y/!i 0~ OTlUlR: Pl.itH,IC .J\IOHTS-OF•WAY FQa TRAFFl{' 

The issue l:l,riSt?S wl1en ~ttempting to evaluate service drop deataiic~s f6r an insulate<l 

120 V to gro1:1nci' service drop at the point bf attachment to the building that are above 

spages or ways accessible to pedestrians .only to the tenus= of thi;l r 9 61 Ed1tion. 

One opinion is that il'i the text of the hei:J:ding, "Op~n .suppiy iine wfres,. arc wires and 

servfoe dtops/' the "Dj)tm'i catdes through the entire heading "Open supply li1ie wires,'' 

''Opeii arc wites" a11d "Open service dr9ps.'1 This would indi:cate that only open wiee 

service drops fall within cofo1nri, 2, ;1nd that ihe applicable footnotes would be footnote 14 

a11q footnote 8. In this first opinion, an insulated service drop would fall into column 1 

u11dei• "insulated conductors suppotied on and cabled together with an effectively 

2 
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,grounded messenger," and the .applicable footnote ·wouid be footnote 7. This opinion 
allows for a 120 Vto grouhd service drop at the pointofattachrnelitto the buildingthat 
was constructed with opert wire under certain 1.:,onditions to have a.minlinum 8' cleal'ance, 
and_ fot fill insulated service d.i:op U:rtdet certaio. conditions to have a mi.ninii.Un cfo~ance 
of 10 ft. 

A second 0piniort is that colqrun 2, "Open. supply line wires, arc wires and -service drops" 
applies to all service drops as defined. This opinion allows.for a 120. V to ground service 
drop at the point of attachment to the building under certain conditions to have a 

minimum 8 ft clearance. 

A complicating factor to applying eitbet opinion to evaluating a service drop i:l:s the point 

of attachment is defined as customer equipment and subject to the National Elec1ric 
Code, while" the service drop is utility equipment and subject to the National Electric 

Safety Code. lf the use of "open" is implicit in estl.lblishing clearances fqi- insulated 
120 V to grovnd setvice drops, it 1s unclear how the· transition between .utrl.ity ciearance 

req1.1ire.meuts a.tI.4 pal:ltomer attaclm:rerrt heightrequ.irernents can be accormnodated, 

Discussion: 

Additioi1al Deji.nitim'J.S and Rules 
63. Setvfoe means the condutfors and equipment fot delivering elecfri.c energy from the 

secondaty distribution or street main, or other distribution feeder, or fro1n the 
trantformer, to the widng system of the premises se:rved, Fol' overhead cin;uits, it. 

in.eludes the conductots. from the last line pole to the service switch or fuse. The portion 
• of the ov¢rhead service between the pole ancI building is designated a,s "service drop." 

230. CSupply Cgbles. 
As fat as clearaJ).ces are concerned, supply cable having yffectively gtqunded to11tn:mous 
metal sheath, or insulated conductors supported 011 and cableJ together with an 
effectively gronnded ntes$engei-, of all voltages, are classified the smne as gi.iys anci 
messenger. 

The definition contained within 63. Service would indicate that open wire or insulated 
service between the pole and building. is defined as the sei"vice di:op aild should be 
evaluated under the .tniddk, column which contains ~,, .. service drop" This definition is 

afso cons:ist.ent with 1940 National Elec,ttic Code, and the appllcattot1 of footnote 8 (2) is 
consistent with· the 1940 National Electric Code Section 2325. Point of Attgchmen,t to 

Building. 

3 
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Ru1e 230.C would indicate that the first column would apply to a service or patallel aerial 

.cable commonlyrefen-ed.to as ''parlay" for structul'e to structure (pole to pole) ye1ti:cal 

clearances. The rule references guys which tun either pole to pole or to the grotind which 

would be an anchor guy. 

The 1961 l\!ESC Edition fa being applied to servfoe drop installations that wer~ 

constructed pte-,1961 to detei1nine grandfathering status. If' opinion 1 is accutate and aii 

insulated service dr9p has a greater minimum clearance than an open Wh-e service drop, 

would J.t be acceptable for the customer to seek relieffroni the expense under Rule 201A 

similar to interpretation request 195 dated. June 24, 1977; since the greater clear_ance for 

an insulated service drop versus on opeh wire service drop is not secctdn:g '?-ilY a.dditfonal 

protection? Further, if opinion Lis Correct, how does that comport with the allowance for 

communication equipment less than 160 V to ground having a different and more lenfont 

clearance l'equfreme1it than tbe insul_ated 120 V to ground service drop? 

Interpretatio.Q. 

This Interpretation is iimited to NESC 1961 Edition clearance requirement:$ for servicy 

drops over spaces or ways accessible to pedestrians only; as detail5-d in Rule 232,A., 

Table L Two statements in the first opinion are correct 

1) The word. "open'~ ca.tries thi:ougb the e1_1tire heading of the second column, and 

2) Ah insulated sefvice drop falls i11 the first column. Note that thls stateineilt is 

based on the description of an insuiated service drop as: "insulated Cortdrtbtcits 

supp91ied on. and cabled together with an effectively grounded messenger." Such 

cables are ·commoniy refen-ed to as ''triplex» cables (1207240 single-phase for this. 

interpretatfon) and ciassified as 230C3 cables ·1iilate1'NESC: editions,. 

Therefore, footnote 1 applies to triplex service drops ati.d footnote 8 applies to op.en-wire 

service drops. 

Jn the heading of th!:l Table 1 middle column (second column);. ''Open" appiies to all of 

the three designated fype1, of condqctors: . su_pply line wires, arc wires and service drops. 

A setnicolQn wo-Uld.liave been used after "arc wh-es"' if the middle column was intended 

to- apply to all service di:ops. Rathe1-, triplex service drops are coveted m the first cQlujjui 

unc;lei; "insulated c.onductors suJ?ported on and cabled together with an effectively 

grounded messenger/' 

The following tvvo corriinen!s also apply to this Intetpretatioh Request: 

4 
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1) Open wire services ca~ be either bare or covered with an irtsulating material If 
cabled to a messenget as desqribed i:ibove (triplex cabl~), tl:ie service il? not "open. 
wire~" 

2) Regarcj.J_ng the question about seeking relief, the NESC does not preclude an 
appeai fo the commission under the provisions of Rule 201.A. (NESC 1961 
Edition). 

See alsoNESC IR577. 

Nati9nal Electrical Safety Code and NESC are both registered trademarks and service marks •Of tile Institute ·of Electrical and • 
.Electronics Ebgineers, Inc. The. NjoSC is•availabie from the Institute ofEle.ctrical and Electronics l,ngineers, lire., #5 Hoes Lane; 
l'iscata:way, NJ 08854, USA (http:lfstandards.ieee_or~) • 
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Q. Please state your name and position with Portland General Electric Company (PGE). 

A. My name is Kristin Stathis. I am the Vice President of Customer Service Operations. My 

qualifications appear in PGE Exhibit 900, Section VI. 

Q. What is the purpose of your testimony? 

A. The purpose of my testimony is to respond to the issues raised in testimony by the Public 

Utility Commission of Oregon (OPUC) Staff (Staff) relating to PGE's Customer Service 

costs for the 2018 Test Year. 

Q. What specific issues will you address in your testimony? 

A. Staff has raised two issues to which I will respond: 1) capital costs related to PGE's 

customer engagement transformation (CET) program; and 2) non-capital development costs 

associated with CET. By non-capital, I refer to costs charged to operations and maintenance 

12 (O&M) expense accounts. 

13 Q. Why are you addressing these issues? 

14 A. As noted in PGE Exhibit 1600, the 2017-2018 CET development O&M costs are one of the 

15 issues not settled in the July 11, 2017 verbal agreement. More specifically, Staff addresses 

16 the deferral mechanism associated with CET's program development costs and suggests 

17 modifications to PGE's proposed update. All other issues related to PGE's Customer 

18 Service have been resolved pending completion of the settlement process. 

19 Q. Do CET capital costs represent an unresolved issue in this case? 

20 A. No. CET capital costs are not specifically identified as an unresolved issue. In fact, the 

21 largest component of CET capital will not be complete until the second quarter (Q2) of 

22 2018, so it has not been included in this general rate case (GRC) for cost recovery. I address 

UE 319 General Rate Case -Reply Testimony 
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this topic, however, to respond to Staffs concerns about the perceived escalation of the 

2 program's cost and expansion of the program's scope. Staff bases these concerns on the 

3 _progression of cost estimates that PGE has created in the course of developing and 

4 implementing the program. 

UE 319 General Rate Case -Reply Testimony 
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II. Customer Engagement Transformation Program 

A. Capital Costs 

1 Q. Has PGE discussed CET in prior testimony? 

2 A. Yes. PGE discussed CET in its last three GRCs (UE 262, PGE Exhibit 900, Section III; 

3 UE 283, PGE Exhibit 1000, Section IV; and UE 294, PGE Exhibit 900, Section III) and 

4 again in this proceeding (PGE Exhibit 900, Section IV). PGE has also responded to 

5 numerous data requests and provided project documentation in all of the referenced GRCs. 

6 Q. What capital costs has PGE included in this general rate case in relation to CET? 

7 A. As shown in PGE Exhibit 902, we have approximately $12 million in plant in service 

8 (primarily hardware and software) as of year-end 2017. As discussed in PGE Exhibit 900, 

9 the largest component of CET is the Customer Touchpoints project that encompasses the 

10 replacement of two systems: PGE's Customer Information System (CIS) and Meter Data 

11 Management System (MDMS). This replacement effort is the CET program's focus and 

12 sole project for 2017 and 2018. These capital costs, however, are not included in this GRC 

13 because PGE's rate base is established as of December 31, 2017 and Customer Touchpoints 

14 is not expected to go live until Q2, 2018. 

15 Q. What is the basis of Staff's concerns regarding CET capital costs? 

16 A. Staff bases their concerns on their perception of the apparent expansion of the program, 

17 which they characterize as "The scope of the project has increased to the point where capital 

18 costs have doubled from initial estimates." (Staffll 100, page 7) 

19 Q. Do you agree with this characterization? 

20 A. No. Staff appears to be focusing on only select elements of PGE's documentation while 

21 disregarding significant portions that both substantiate the costs and explain the change in 

UE 319 General Rate Case -Reply Testimony 
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estimates over time. This misreading is also evident in Staffs claim that these are "state of 

2 the art technology systems." (Staffi'l 100, page 11) As PGE's testimony has made clear, the 

3 timing of our CET program is not only based on the obsolescence of the legacy systems, but 

4 also on the fact that we are able to replace them with mature utility customer systems. 

5 Q. What information is Staff disregarding? 

6 A. In PGE's response to OPUC Data Request No. 489 (submitted as Staff Exhibit 1103, and 

7 main points discussed below), we described in detail PGE's research, activities, and 

8 estimates with regard to CET costs and scope. In particular, we focused on the evolution of 

9 PGE's estimates as information was gathered and the estimates were refined over time. For 

10 example, our first estimate for CET of $70-$80 million was very preliminary and was 

11 prepared approximately three years before we substantially began implementing the 

12 Customer Touchpoints project. We based the first estimate on: 

13 .. Initial research that was to be followed by much more in-depth inquiry; and 

14 .. Incurred capital costs only, but not including loadings, allocations, or allowance for 

15 funds used during construction (AFUDC), which at the time were estimated to be 

16 approximately $16-$18 million. 

17 Q. How did your estimates evolve? 

18 A. To develop a more in-depth and accurate estimate, PGE performed the following activities: 

19 .. Identified the software systems necessary to enable specified business capabilities and 

20 replace obsolete technology. 

21 .. Engaged third-party TMG Consulting (TMG) to support our contract negotiations for 

22 System Integration. This effo~ involved TMG providing analyses and cost targets for 

23 the software to replace PGE's existing CIS and MDMS. 

UE 319 General Rate Case -Reply Testimony 
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.. Engaged third-party Emtec Consulting (Emtec) to evaluate the CIS/MDMS scope and 

cost comparisons to benchmark PGE's costs to implement the proposed system 

against other utilities with comparable implementations. 

• Substantially negotiated a contract with Oracle Utilities for their suite of software 

products. 

• Substantially negotiated a contract with Accenture for System Implementation 

services. 

" Conducted a bottom-up re-estimate of the effort to integrate the new CIS/MDMS to 

existing PGE applications using technical staff assigned to the project. 

Did PGE expand the scope of the program by adding significant functionality? 

No. We identified other functionality and/or activities that had not been captured in the 

initial estimates, but were needed to meet scope and maintain current functionality 

including: 

" Web functionality- costs to convert PGE's website to utilize the CIS's data structure 

and retain existing self-service functionality. 

,. Interactive Voice Response1 (IVR) - costs to convert the IVR to utilize the CIS data 

structure and retain existing functionality. 

,. Knowledge Management - provides a tool to serve as the single source of reference 

for Customer Service Operations' policies, processes, and working procedures, and 

replaces PGE's current knowledge management system, which is obsolete. This will 

be the primary source for instructions on how to use the system, which will be 

\ 
1 

Interactive Voice Response refers to a call center technology that allows customers to use touch-tone telephones to 

interact with computer systems. 
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leveraged to train customer service representatives on the new system and support 

their day-to-day interaction with customers after training. 

.. Bill Presentment - costs to convert the equipment that produces bills, notices and 

letters to utilize the new CIS 's data structure and retain existing functionality. 

In summary, PGE started with a very preliminary estimate of incurred costs based on 

limited information. We then updated the program for additional activities to retain current, 

necessary functionality and identified suitable software systems. After a detailed bottom-up 

analysis, we engaged two third-party consultants to: 1) provide analyses an-d cost targets for 

the replacement systems; 2) support contract negotiations for system integration; and 3) 

benchmark PGE's projected costs to other utilities with comparable implementations. With 

this support and information, we negotiated contracts for software products and system 

integration. With each step, we had more refined information with which to estimate our 

costs, which were also updated for loadings, allocations, and AFUDC. 

Does this type of process typically involve significant changes to cost estimates for large 

15 software projects over time? 

16 A. Yes. Estimates for the cost of large, enterprise-wide computer applications can vary 

17 significantly depending on the implementation stage of the project. The Avista Corporation 

18 correctly summarized this concept in OPUC Docket No. UG 284 (Avista/501, page 37) by 

19 stating: 

20 Early in the scoping of a software project, particular details of the application being 

21 designed/installed, a detailed knowledge of the Company's specific business 

22 requirements, details of the solution sets, the management plan, identified staffmg 

23 needs, and many other variables are simply unclear. Accordingly, estimates of the 

24 potential cost of the project are highly variable. As these sources of variability 

25 continue to be investigated and reduced, the project uncertainty decreases; likewise, 

26 so does the variability in estimates of the project cost. This phenomenon, widely 
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discussed in the literature, and often associated with author Steve McConnell, 2 is 

known as the "Cone of Uncertainty'. 

Figure 1, Cone ofUncertainty3 

The 'Cone of Uncertainty' describing the relationship between the variability in the 

estimates of a software projects' costs and the stage of the project at which the estimates are 

developed. 

VafiaMity in the 
Estimate of 

Project Scope 
{effort cost, features) 

• · U$,e, 
tnterfac:;1;, 
Design· 

Complete 

DetaH~d. 
Design· 

• Complete 

T1me 

Software 
Complet~ 

In short, there is significant uncertainty in the early stages of developing estimates of 

4 the cost and time necessary to complete major software projects. 

5 Q. At what phase of the project did PGE provide the initial CET estimates? 

6 A. PGE provided the initial estimates in Docket No. UE 262 (filed in February 2013) during the 

7 initial concept stage: before software was selected, system integrators were selected, and all 

8 requirements were completed. 

9 Q. What phase of the project is CET in now? 

10 A. As shown in PGE Exhibit 2101, we have just completed the detailed design phase of the 

11 Customer Touchpoints project (CIS/MDMS replacement), which is the final project in the 

12 CET program. 

2 Software Estimation: Demystifying the Black Art. Steve McConnell, Microsoft Press, 2006. 
3 Ibid. Illustration No. 1.2. 
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Based on the process you described above, how did your estimates of CET capital costs 

evolve? 

PGE Exhibit 2101 summarizes the estimates that PGE created by date and identifies where 

in the process these occurred. I describe these further as follows: 

• $70 to $80 million total capital cost at initial concept. PGE had developed this 

estimate in 2012, but submitted it in February 2013 as part of our 2014 GRC 

(Confidential PGE Exhibit 904C, Docket No. UE 262). 

• $112 million total capital cost at approved product definition in October 2014. The 

increase from the original $70-$80 million reflects the following items (specific 

dollar amounts were not attributed to the individual changes at that time): 

o Increased costs to reflect loadings, allocations, and AFUDC. 

o Increased software costs for additional modules to meet project scope. 

o Reduced hardware costs due to revised engineering estimates. 

o Better understanding of additional work necessary to integrate existing 

applications, as performed by PGE and not supported by the system 

implementation contract. 

o Includes consolidate bill print technology, and enables web, IVR, and mobile 

technology. 

0 $149 million total capital cost after completing requirements in October 2015. This 

increase from the $112 million is due to the following: 

o $7 million increase due to additional software modules to meet project scope. 

o $4 million decrease due to revised estimates for hardware. 
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o $5 million decrease based on results of negotiating the system 

implementation contract. 

o $15 million increase due to better understanding of the work necessary to 

integrate existing applications not supported by the system implementation 

contract. 

o $9 million increase based on a re-categorization of costs from O&M to 

capital to comply with generally accepted accounting principles. 

o $6 million to increase the program contingency to 20% of incurred costs to 

reflect industry standard. 

o $6 million to reflect increased loadings as a function of increased internal 

labor. 

o $3 million to reflect an increase in AFUDC based on a change in estimated 

closing assumptions and increases in other cost estimates. 

• $140 million total capital cost in April 2016. This reflects a $9 million decrease in 

estimated cost based on: 

o $7 million decrease to not include functionality associated with the proposed 

Customer Program Automation project since PGE had determined that it 

could achieve • many of the estimated benefits from Customer Program 

Automation with the new CIS but without additional cost or scope to the 

Customer Touchpoints project. 

o $2 million decrease due to PGE achieving actual capital costs below 

estimates. 
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" $140 million total capital cost as estimated in February 2017 and currently (July 

2017). PGE prepared these estimates before and after completion of the detailed 

design. This means that the total cost estimate for the program has been fairly stable 

since October 2015 (at commencement ·of the Customer Touchpoints project) and 

that PGE has been very rigorous in developing and managing CET capital cost 

estimates and actual costs. 

How does PGE's cost estimate compare with other similar systems? 

PGE conducted extensive research on selecting the appropriate systems to implement and, as 

noted above, employed Emtec, a third-party consultant, to evaluate and benchmark PGE's 

alternatives. Emtec's study (provided as part of Staff Exhibit 1103) concludes that PGE's 

cost is below their benchmark average. 

What alternative did PGE select for the Customer Touchpoints project and on what 

basis? 

PGE selected Oracle's Customer Care and Billing solution (CC&B) to meet our CIS needs 

based on a fit-gap analysis to determine the best system for PGE. This analysis is provided 

as confidential PGE Exhibit 2102C. PGE made this selection among two CIS market 

leaders; SAP and Oracle, both of which have enough market share and financial capacity to 

continuously improve their products and adapt to new utility technology trends. 

Both solutions were scrutinized for alignment with PGE's technology strategy and 

ability to fulfill operational requirements. Only Oracle CC&B, however, also :fulfills PGE's 

stated IT goal of strategic sourcing where we will move towards having fewer, deeper 

vendor relationships. 

UE 319 General Rate Case-Reply Testimony 



\ 

I 

\ 

UE 319 / PGE / 2100 
Stathis/ 11 

1 To select the replacement MDMS, PGE conducted a request for proposals. As a result 

2 of that effort, PGE chose the Oracle solution based on the combination of cost and features, 

3 as well as meeting the strategic goal described above. 

4 Q. How has PGE managed the scope of the project to achieve necessary functionality 

5 while limiting the overall cost? 

6 A. PGE's Customer Touchpoints Program uses an integrated Change Control process for 

7 managing changes in a controlled manner. This process consists of the following key tools: 

8 • Change Request - All changes to scope, schedule, and cost are documented using the 

9 Program's Change Request template. 

10 ., Change Request Log - This is essential for tracking proposed Change Requests and 

11 managing the Integrated Change Control process. PGE's Customer Touchpoints 

12 program maintains this log in an enterprise-wide program management application. 

13 • Decision-making Authority - The Program's Decision RACI definition document 

14 (Responsible, Accountable, Consulted, Informed), authorizes the designated 

15 committee and project leaders to be responsible for approving and rejecting requested 

16 changes. 

17 Q. Has PGE inappropriately increased the program's scope to include "bells and 

18 whistles" as suggested in Staff/1100, page 10? 

19 A. No. Any material functionality that exists in the Oracle solution, above and beyond PGE's 

20 established requirements is there only because it was out-of-the-box functionality. In short, 

21 PGE managed the program's scope in an appropriate and rigorous manner and focused on 

22 requirements that maintain current functionality. 

23 Q. Had PGE provided this specific detail previously? 
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1 A. No. Staff data requests did not specifically ask for this type of detail and PGE's efforts in 
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A. 

this GRC are primarily focused on the costs that are included in the case. Because Staff is 

now suggesting that cost support for the Customer Touchpoints project is lacking, I provide 

additional detail here and will provide it again when PGE files for recovery of the project's 

costs. 

Was the decision to implement CET based on economics? 

No. As noted in the PGE testimonies in the dockets identified above (UE 262, UE 283, UE 

294, and UE 319), the primary basis for implementing the CET systems is the obsolescence 

of PGE's current systems and the availability of mature utility customer systems in the 

marketplace with established functionality. Staff even acknowledged "PGE's need to 

replace outdated systems that are no longer supported by product vendors and are difficult or 

costly to maintain, ... and generally supports PGE's plan to replace these systems with 

updated systems that provide more functionality." (Sta:ffi'l 100, page 8) 

Although CET is not based on economics, are there cost savings associated with it? 

Yes. PGE estimates that we will achieve annual operations and maintenance (O&M) 

savings of $3 million to $5 million on an incurred basis once the program is complete, 

which can be summarized as follows: 

" A reduction of 33 full time equivalent employees (FTEs) between 2013 and 2016, 

which has allowed the customer service organization to reduce its FTE count from 

407 in 2012 to the projected 382 in 2018 with some offsetting increases due to other 

factors such as customer gro~h. 

" An additional 10.9 FTE reduction is projected in 2019 / 2020 after the system is 

stable and operating. 
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1 

2 

,. Approximately $1.0 million in non-labor cost reductions due to the paperless billing 

program. Thi_s savings will continue to grow as customer participation in the 

3 program increases. 

4 Q. How does Staff characterize the savings? 

5 A. Staff observes that "Notably, the Company no longer cites to O&M reductions achieved 

6 through efficiencies as a benefit to the program." (Staffi'22, pages 7-8) 

7 Q. Is this a meaningful observation? 

8 A No. PGE had made the decision in Docket No. UE 294 (om previous GRC) that it was no 

9 longer appropriate to continue mentioning cumulative savings for programs and initiatives. 

10 This should not be taken to mean that the savings are no longer valid. To correct this 

11 misperception, PGE reiterates om cumul:;i.tive savings in PGE Exhibit 1600. 

12 Q. Are there any avoided costs to be derived by implementing CET? 

13 A. Yes. PGE had analyzed this in 2014 and estimated that we would incm $63 million in 

14 additional O&M costs over ten years if we did not implement CET. We based this analysis 

15 on a presumed expansion of customer-based technology adoption that would> impact the 

16 current systems ( e.g., electric vehicles and distributed customer generation). 

B. Program O&M 

17 Q. Please summarize StafPs proposal regarding the CET deferral mechanism associated 

18 with program development O&M costs. 

19 A. Staff generally supports PGE's proposed CET deferral mechanism but recommends: 

20 1. Limiting the total CET program development O&M costs to $18.007 million; 

21 2. Limiting the amortization period to five years; and 

22 3. The costs should be recovered in rates through a separate schedule. 
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2 A. PGE does not oppose the second and third recommendations regarding recovery through a 

3 separate schedule and amortization over five years. PGE disagrees, however, with limiting 

4 the recoverable costs to $18 million. This amount represents the CET development O&M 

5 costs approved for deferrals in PGEs recent GRCs: UE 262 (2014), UE 283 (2015), and 

6 UE 294 (2016), but excludes the 201 7 and 2018 amounts that PGE proposes to include in 

7 this rate case. These costs have been included in all of PGE's estimates for development 

8 O&M, including the original estimate provided in PGE Exhibit 904C (in Docket No. 

9 UE 262), and discussed in more detail below. 

10 Q. What are Staffs concerns regarding the program development costs for 2017 and 

11 2018? 

12 A. Staff expresses two concerns regarding the CET program development O&M. First, Staff 

13 appears to think the program development O&M costs have increased. This observation is 

14 based on Staffs claim that the CET "development O&M expenses are projected to increase 

15 to $27.5 million." (Staff/1100, page 7) Staff then asserts that PGE has not justified the 

16 prudence of the 2017 and 2018 program development O&M costs. Without further 

17 explanation by Staff, I assume the comments are related. 

18 Q. How do you respond to Staff's assertion regarding the cost increase? 

19 A. Unfortunately, Staff does not make it clear as to what increase they are referring. If they are 

20 referring to an amount over the cited $18 million, that does not represent an increase but 

21 rather the difference in cumulative costs over a 3-year versus 5-year period (i.e., 2014-2016 

22 program development O&M versus 2014-2018 costs). If the increase is based on PGE's 
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preliminary estimate of these costs (as provided in PGE Exhibit 904C from Docket No. 

UE 262), this is also not a meaningful assertion. 

Why do you say this would not be a meaningful assertion? 

It is not meaningful because our estimates for CET development O&M have proven to be 

fairly accurate. As identified in PGE Exhibit 904C ( developed in 2012 and filed in February 

2013), PGE's initial estimate for CET development O&M was within a range of $22 million 

to $25 million. PGE provided an updated estimate to this in April 2013 in response to CUB 

Data Request No. 114. As part of that response, Attachment 114-A provided a very detailed 

listing of the projects to be completed under development O&M and a cost range of 

$23.6-$26.0 million. CUB Data Request No. 114 is PGE Exhibit 2103 and Attachment 

114-A is confidential PGE Exhibit 2104C. 

What is PGE's current estimate for total CET development O&M? 

Our current estimate is approximately $27.7 million. The only incremental item in the 

current estimate compared to the April 2013 estimate is the cost for temporarily augmenting 

staff for CET training purposes ( described below). 

How do you respond to Stafr s concern regarding the prudence of the 2017 and 2018 

costs? 

In each of the last four GRCs,4 PGE has made a point of describing its activities and 

achievements associated with CET so that Staff and other Parties were aware of what PGE 

was doing and accomplishing with regard to the overall program. PGE has also responded 

to data requests to provide additional detail to support the testimony. For example, in 

addition to PGE's response to CUB Data Request No. 114, PGE also provided additional 

4 As noted at the beginning of this section: UE 262, PGE Exhibit 900, Section III; UE 283, PGE Exhibit 1000, 

Section IV; and UE 294, PGE Exhibit 900, Section Ill) and again in this proceeding (PGE Exhibit 900, Section IV). 
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detail regarding the staff augmentation in response to OPUC Data Request No. 559 

(provided as PGE Exhibit 2105). As a further reference, this detail also corresponds to CET 

activity no. 2 on page 11 of PGE Exhibit 900. By way of additional explanation, the 

temporary employees are intended to backfill approximately 270 regular employees that will 

be undergoing extensive training on the new systems and work processes beginning in 

October 2017. Some of the additional staff may be needed to support "go-live" and the 

subsequent stabilization period as employees become fully proficient in the new system and 

as any software corrections are being resolved so that PGE continues to meet its service 

level objectives for customers. 

In summary, PGE has provided significant information in support of the CET 

development O&M costs, which are necessary to implement the program and which have 

been estimated fairly accurately over the years. On this basis, I propose to include the 

corresponding 2017 and 2018 costs in the CET deferral mechanism as we have the prior 

three vintages of deferrals in PGE's previous three GRCs. Other than vague assertions, 

. Staff has provided no reason to exclude these costs. 

Does Staff make any other observations regarding costs to maintain and operate the 

CET systems? 

Yes. Staff also appears to take issue with the on-going costs to operate and maintain the new 

systems and suggests that all the additional costs and functionality are not adequately offset 

by efficiencies and savings. 

What are Staff's specific concerns and how do you respond? 

First, Staff is vague, asserting that customers are being "asked to pay for more IT Staff to 

operate and maintain the systems, and more business and systems analysts to design and 
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coordinate new processes to take advantage of the new efficiencies." (Staf£'1100, page 11) 

2 In fact, PGE Exhibit 502 identifies only two incremental IT FTEs assigned to customer 

3 service systems.5 Second, it would be imprudent for any company to implement such 

4 systems and not maintain them properly. Although these are not "state of the art" systems, 

5 they are considerably more complex than the systems installed 15 years ago, with more out-

6 of-the-box functionality, many more interfaces, and significantly more data to process. All 

7 these require incremental, on-going maintenance for proper operations. 

8 Q. What is Staffs issue with respect to savings? 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

A. The issue appears to be that: 1) Staff is convinced that CET costs have doubled; 2) this is all 

due to an unsubstantiated expansion in scope and functionality; and 3) all the additional 

costs outweigh the savings achieved by efficiencies. Our replies to these misperceptions are 

as follows: 

" As I discussed above, PGE started with a limited, preliminary estimate of incurred 

costs (years prior to beginning the Customer Touchpoints project) and refined it over 

time with additional information to achieve the current, up-to-date estimate that also 

included loadings, allocations, and AFUDC to reflect all applicable costs. 

" This refinement did not include an expansion of scope and functionality but rather a 

rigorous process to identify and contract for suitable software systems with 

necessary functionality and with support from two third-party consultants to ensure 

cost-effective decision making. 

• The primary purpose of the progran1 is to replace antiquated systems, not the 

achievement of direct economic benefit (savings). Staffs implication that all 

5 One System Analyst N to support PGE's Call Center Technology and one IT Business Relationship Management 

Analyst to support Customer Service and Delivery planning and execution of IT initiatives (for more detailed 

descriptions, see PGE Exhibit 502, pages 1 and 2. 
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incremental costs need to be offset by incremental savings is inappropriate. Capital 

projects related to obsolescence, reliability, safety, or regulatory requirements are 

simply not going to be economic based primarily on achievable cost reductions. In 

such instances, total economic benefit is achieved through the recognition of 

secondary, tertiary, external, and/or avoided costs that are relevant to, but not 

necessarily quantified as part of, the decision to implement new systems, programs, 

or initiatives.6 In fact, the estimated savings for CET are being achieved and more 

are expected after the system is operating and stabilized. 

C. Summary 

9 Q. How would you summarize PGE's proposal? 

10 A. The 2018 capital costs associated with the Customer Touchpoints project are not included in 

11 this case. Instead, PGE has continued to update Staff and other parties regarding our 

12 activities and prngress toward achieving our stated goals with respect to the CET program.7 

13 We have also continued to include CET pro gram development O&M in the approved 

14 deferral mechanism and assert that the 2017 and 2018 costs are as reasonable and 

15 substantiated as previously deferred amounts from the 2014, 2015, and 2016 GRCs. I 

16 request that the Commission approve PGE's CET deferral mechanism: 

17 

18 

• To include the 2017 and 2018 costs along with 2014-2016 costs; 

" • To set the amortization period to five years beginning in 2018; and 

6 For example, in Docket No. UE 215, PGE Exhibit 600, page 27, noted that "Based on the last four years of 

historical costs, PGE estimates that without implementing the proposed [2020 Vision] projects, the cost of 

maintaining and upgrading PGE's existing systems over the next five years will be approximately $44 million." As 

noted in Section A, CET' s avoided costs are estimated to be $63 million over 10 years. 
7 In addition to the testimony and exhibits described at the beginning of Part A, above, PGE has also made regular 

presentations to Staff and other parties regarding our CET program in advance of each rate case filing. This was to 

ensure Staff and Parties were fully informed of our goals and progress with regard to CET implementation. 
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2 Q. Does this conclude your testimony? 

3 A. Yes. 

I_ 
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CIS Fit-Gap Analysis 
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PGE Response to CUB Data Request No. 114 (UE 262) 

Attachment 114-A (UE 262) 

PGE Response to OPUC Data Request No. 559 (UE 319) 
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May 3, 2013 

TO: Nadine Hanhan. 

FROM: 

Request: 

Citizens' Utility Board of Oregon 

Patrick G. Hager 
Manager, Regulatory Affairs 

PORTLAND GENERAL ELECTRIC 
UE262 

PGE Response to CUB Data Request No. 114 
Dated April 19, 2013 

UE 319 / PGE / 2103 
Stathis I l 

UE 262/PGE/900/Stathis-Dillin/12. CET Expected Costs and Benefits. Please provide a list 

of actual and/or projected O&M costs and capital costs for each individual initiative within 

the CET program through 2018. 

· Response: 

Confidential PGE Exhibit 904, rows 5 through 8, provides a breakdown of the components that 

make up the $8.0 million (FERC account 9030001) for the Customer Engagement 
Transformation program in 2014. 

Attachment 114-A provides detailed project descriptions and cost detail for each of the CET 
projects. (Attachment 114-A is a copy of PGE's Supplemental Response to OPUC DR 195, 

Attachment 195-A). 

Attachment 114-A is confidential and subject to Protective Order No. 13-042. 

Those projects consist of.the replacement of the Customer fuformation System, replacement of 

the Meter Data Management System, and 15 Operational Efficiencies projects. Confidential 

PGE Exhibit 904-C, beginning at row 19, is a list of the 15 operational Efficiency projects that 

include: Actionable· Customer Experience, Back Office Improvements, Billing Improvements, 

Customer fusight & Segmentation, Channel Strategy, Knowledge Management, Contact Center 

Improvements, Contact Center Workforce Management & Planning, Leadership Development, 

Paperless Billing Adoption, People Development, Product, Rate & Lifecycle Management, 

Quality Metrics & Performance Management, Rates and Report Rationalization, and Customer 

Transformation Program Office'. 

g:\ratecase\opuc\dockets\ue-262 (grc 2014)\dr-in\cub\cub _dr_l 14.docx 
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May 23, 2017 

TO: 

FROM: 

Request: 

Kay Barnes 
Oregon Public Utility Commission 

Patrick Hager 
Manager, Regulatory Affairs 

PORTLAND GENERAL ELECTRIC 
UE319 

PGE Response to OPUC Data Request No. 559 
Dated May 9, 2017 

UE 319 / PGE / 2105 
Stathis/ 1 

Please explain why the number of CET FfEs is expected to increase from 18.54 in 2017 to 

37.94 in 2018. 

Response: 

The referenced increase in FTEs is a temporary staff augmentation to backfill customer service 

representatives (CSRs) as they participate in necessary training for the new Customer 

Engagement Transformation (CET) systems that are scheduled to be· on-line in Q2, 2018. 

Temporarily increasing staffing levels will allow all our CSRs to be scheduled to train on the 

new systems without harming customer service levels. Only with adequate training will the 

CSRs be able to work with the new CET systems and business processes by the go-live date and 

during system stabilization. Because these temporary costs/positions represent CET program · 

development O&M, they are: 
• included in the CET deferral mechanism and not regular O&M (see PGE Exhibit 900, 

Section IV, part D and PGE Exhibits 903 and 904); and 

® adjus_ted out of the FIE listing provided as PGE Exhibit 401. 
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\ I. Introduction 
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1 Q. Please state your names and positions with Portland General Electric ("PGE"). 

2 A. My name is Patrick G. Hager. I am the Manager of Regulatory Affairs at PGE. I am 

3 responsible for analyzing PGE' s cost of capital. 

4 My name is Chris Liddle. I am the Assistant Treasurer and Manager of Corporate 

5 Finance and Investor Relations. I am responsible for managing the company's treasury 

6 function including financing as well as investor relations. 

7 Our qualifications are included at the end of PGE Exhibit 1000. 

8 Q. What is the purpose of your reply testimony? 

9 A. The purpose of our testimony is two-fold. First, we update PGE's expected embedded cost 

10 of long-term debt for the 2018 test year. As discussed below, PGE expects to issue long-

11 term debt in 2017 but not in 2018, and PGE's cost of long-term debt should be known in 

12 time to set retail rates for 2018. Second, we comment on and rebut portions of OPUC Staff 

13 (Staff), Citizens Utility Board (CUB), and Industrial Customers of Northwest Utilities 

14 (ICNU) testimonies. 
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Would you please summarize your updates to PGE's cost of capital? 

Certainly. We first discuss why we continue to believe that a 50% debt/ 50% equity ratio is 

appropriate. Second, we updated the cost of long-term debt for 2018 by including our 

current expected timing of future issuances and expected pricing information on the debt 

issuance PGE is in the process of completing within confidential PGE Exhibit 2201C. 

Finally, using the cost of common equity of 9.75% sponsored by Dr. Villadsen in PGE 

Exhibit 2300, we conclude that a 7.464% return for the test period is a fair and reasonable 

cost of capital. 

In your direct testimony, you recommended a 50% long-term debt and 50% common 

equity capital structure. Is this still your recommendation? 

Yes. 

Can you briefly explain why PGE uses a long-term capital structure of 50% long-term 

debt and 50% common equity? 

Certainly. PGE's regulated capital structure was first set in 2007 at 50% equity and 50% 

debt in UE 180, Order No. 07-015. Staff noted that this ratio mirrored the common equity 

. ratio for Staff's sample and that PGE had in other forums expressed a projected level of 50 

percent. The Commission adopted this reasoning and further noted that it was more in line 

with PG E's projected equity level. In general rate cases after UE 180, PGE has provided its 

historical and forecasted capital structure in its opening testimony.1 The stipulations reached 

in PGE's last five general rate cases have reaffirmed the 50/50 regulated capital structure. 

Did PGE provide an analysis of its recommended capital structure? 

\ 1 UE 197, Order No. 09-020; UE 215, Order No. 10-478; UE 262, Order No. 13-459; and UE 283, Order No. 14-

422.; UE 294, Order No. 15-356. • 

~ 319 General Rate Case - Reply Testimony 



\ 1 

2 

3 

4 

5 

6 

7 

g· 

9 

10 

11 

12 
\ 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

\ 
23 

A. 

Q. 

A. 

Q. 

A. 

UE 319 / PGE / 2200 
Hager - Liddle / 3 

Yes. When we evaluate PGE's capital structure, we use the forecasted income statement 

and balance sheet for the test year, as well as our expected financings through the test year. 

Additionally, we consider 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; keeping the cost of capital to customers and shareholders at a 

low and reasonable level; and the Commission's Order in UE 180 (Order No. 07-015). As 

discussed below, our 50-50 capital structure recommendation is supported by utility industry 

peer data, a valuable· resource that provides a benchmark for the standard amount of 

financial risk that is reasonable within the utility industry. In addition, the equity portion 

helps offset the leverage and risk that PGE will likely encounter over the next few years and 

a capital structure at 50% equity and 50% debt helps offset the leverage imputed by the 

rating agencies on PGE's purchased power. 

Does PGE's actual capital structure equate to 50 percent each calendar year? 

No. As shown in Confidential PGE Exhibit 2203C, while PGE's long-term goal continues 

to be to maintain our capital structure at 50% equity and 50% debt, the actual equity ratio 

does fluctuate around the 50% target level, due to the timing and size of debt and equity 

issuances. 

Please explain how you updated PGE's cost of debt calculation for 2018. 

Our updated estimate for PGE's long-term cost of debt is 5.178% and is shown in 

Confidential PGE Exhibit 2201C. To arrive at this estimate, we calculated the cost of debt 

in the same manner as in our direct testimony- by issue, based on each debt series' interest 

rate and net proceeds at the issuance date, to produce a bond yield to maturity for each series 

of debt. Our updated estimate includes issuances of first mortgage bonds with 30 and 31 
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year maturities, which we are currently in the process of completing. We have also reduced 

the total amount of expected debt issuances in 2017 from $450 million to $400 million and it 

is likely that we will further reduce the amount of long-term debt that we issue in 2017. The 

remaining 2017 issuances are expected to occur in October and November. We anticipate 

these issuances to have maturities in the 30 year range. Additionally, our current forecasts 

continue to show that we do not expect to issue debt in 2018. However, we are continuing 

to review and update our forecast as necessary for 2017 and 2018 for any changes to 

expected cash flows. 

Were there any other changes to your cost of debt exhibit in your direct testimony? 

Yes.· We have updated the forecasted interest rates on unissued 30 year first mortgage bonds 

to align with the latest data available from Global Insights2. 

Have you considered an early redemption and refinance of the $300 million of Series 

6.100% first mortgage bonds maturing in April 2019? 

Yes. While this bond matures outside of the 2018 test year, we did consider an early 

redemption. However, PGE's cash needs may or may not require the need to fully refinance 

this bond. Additionally, in order to complete an early redemption of the bond in accordance 

with its supplemental indenture, PGE would have to pay a premium equal to the sum of the 

present value of the remaining payments due under the bond agreement discounted to the 

redemption date at the adjusted treasury ·rate plus 50 basis points. Current estimates show 

near-term interest savings, but the overall net present value of an early redemption would be 

unfavorable and not in the best interest for customers. 

2 The 30-Year Focus - Second Quarter. Trend Forecast. IHS Global Insights. May 2017. 
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Why did you decide on 30-year maturities for your latest debt issuances? 

Interest rates on 30-year debt have been near all-time lows and the yield curve has flattened, 

which makes this a good time to lock in low rates on longer term financing. 

Additionally, PGE tries to match the duration of assets acquired with liabilities used to 

finance those assets. This allows for cash flows from the use of the financed asset to help 

repay the debt associated with the asset over its useful life while minimizing repricing risk 

and financing costs. For PGE, the assets financed are not only long-lived, but also illiquid, 

thus matching the maturity of the debt instrument to the useful life of the asset is a key 

consideration. 

What is PGE's recommended cost of capital for 2018 Test Year? 

After incorporating our cost of debt updates, PGE is recommending a cost of capital of 

7.464% with a 9.75% ROE and a 50/50 capital structure. Table 1 shows PGE's forecasted 

2018 weighted cost of capital. 

ComJ;!onent 
Long-term Debt 

Common Equity 

Total 

Table 1 
PGE's Weighted Cost of Capital 

Test Year 2018 
Average 

Outstanding Percent of Component 
($000} [1] CaJ;!ital [2] Cost 

$2,405,567 50% 5.178% 

$2,482,269 50% 9.750% 

4,887,836 100% 

Weighted 
Cost 

2.589% 

4.875% 

7.464% 

[1] "Average Outstanding" reflects PGE's projected regulated monthly average values oflong-term debt 

and common equity for 2018 and excludes current portions oflong-term debt. 

[2] "Percent of Capital" reflects PGE's long-term targeted capital structure of50% debt, 50% equity, and 

is used to calculate PGE's weighted average cost of capital (Weighted Cost). 
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Response to Staff, CUB, and ICNU on Capital Structure 

1 1. Response to Staff 

2 Q. 

3 A. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Please summarize Staff's position on PGE's recommended capital structure? 

Certainly. Staff is recommending a capital structure of 49.5% equity and 50.5% debt for four 

reasons: 

1. "This is my best estimate of the average capital structure over the test year, 

concluding at the end of December 2018;" 

2. "This capital structure is within the range that optimizes the Company's 

financial performance balanced against the risk ofleverage;" 

3. "This capital structure excludes elements not historically considered 

long-term debt by the Commission such as short-term and imputed debt; 

and" 

4. "Value Line (VL) projects PGE will have this capital structure onaverage 

from calendar years 2017 through2021."3 

Staff acknowledges that they have recommended a 50/50 capital structure in recent 

general rate cases for PGE, but has changed their recommendation for this case based on 

public information indicating that PGE is trending toward more debt than equity.4 

17 . Q. Do you agree with Staff's recommendations? 

18 A. No. Staff has not sufficiently supported their recommendation. Furthermore, they base their 

19 recommendation on information that does not align with PGE's historical actual capital 

\ 3 See Staff Exhibit 500, page 4. 
4 Ibid. 
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1 structures or the internal forecasts provided by PGE for budget and in other financial 

2 forums. 

3 Q. How do you respond to Staff? 

4 A. We address each of the four points below: 

5 1. Staffs best estimate for the 2018 test year does not appear to consider the 

6 forecasted information provided by PGE. PGE' s response to Staff Data Request 

7 No. 2015 included in Attachment 201-A forecasted components of debt and equity 

8 for 2017 and the 2018 test year based on our most recent (March) forecast. As 

9 shown in Confidential PGE Exhibit 2202C, the March forecast results in average 

10 equity of [BEGIN CONFIDENTIAL] - [END CONFIDENTIAL] and 

11 average debt of [BEGIN CONFIDENTIAL] - [END CONFIDENTIAL] for 

i2 the test year. Confidential PGE Exhibit 2203C provides our updated forecast of 

13 the regulated average long-term debt and common equity for 2017 and 2018 as of 

14 May 2017.6 

15 2. Staff states that their recommended capital structure is "within the range that 

16 optimizes the Company's financial performance balanced against the risk of 

17 leverage" but provides no support for this recommendation. 

18 3. While we agree that recommendations regarding regulated capital structure 

19 should not include short-term or imputed debt, imputed debt should be a 

20 consideration because financial rating agencies consider PGE's imputed debt 

21 when determining bond ratings. As discussed in our opening testimony, S&P 

22 "imputes" additional debt to PGE' s capital structure based on the payments from 

5 As noted below, this response was included as CUB confidential Exhibit 213. 
6 See Confidential PGE Exhibit 2203C; Average equity for the 2018 test year is equal to [BEGIN CONFIDENTIAL] 

1111 [END CONFIDENTIAL]. 
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these quasi-debt instruments, an adjustment must be made to the capital structure 

to reflect the additional leverage of PP A contracts. Significant increases in the 

debt ratio are a quantitative trigger for potential ratings downgrades and, 

therefore, should be considered when establishing the appropriate capital 

structure. 

4. It is not appropriate to use the financial estimates of an external sell-side analyst 

for the purposes of setting a company's capital structure when internal estimates 

are available and of higher quality. PGE is covered by many sell-side analysts 

and each analyst likely has a different set of financial estimates for PGE. These 

analysts base their estimates on information that is publicly available, sucli as 

SEC Form 10-K and 10-Q filings and then they layer on their own assumptions 

and adjustments. Given that these analysts do not have access to the most up to 

date and detailed internal information for PGE, it is most prudent to rely on 

PGE's forecasted fmancial information. 

Additionally, Staff's recommendation does not consider PGE's recent capital structure, nor 

other evidence provided by PGE as we discuss below in our response to CUB and ICNU. 

17 2. Response to CUB 

18 Q. What is CUB's capital structure recommendation for PGE in 2018? 

19 A. CUB recommends a capital structure of 48.45% equity and 51.55% debt based on averaging 

20 PGE's actual equity from 2010 through 2016.7 

21 Q. What reasons does CUB provide for its recommendation? 

7 See CUB Exhibit 100, page 21. 
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CUB states that "PGE's actual equity level is usually below 50 percent,"8 as shown in CUB 

Exhibit 1139
. CUB then reasons that the analysis of regulated equity data provided by PGE 

from across the industry ranges too widely and that being slightly below the average does 

not make it the least cost/least risk method for fmancing. Finally, CUB states that PGE has 

not provided an analysis of cost and risk. to verify that a 50/50 capital structure is ideal, and 

supports its theory that 48.45% equity can be assumed to not be too risky using the data 

provided in CUB Exhibit 113 .10 

Does PGE agree with CUB? 

No. CUB incorrectly calculates PGE's historical capital structure and does not provide any 

support for its recommendation. 

How do you respond to CUB's points? 

We have several comments. 

111 CUB's first point regarding PGE's actual equity is based on data in CUB Exhibit 113, 

which uses PGE's response to Staff Data Request No. 201. CUB, however, did not 

remove the current portion of long-term debt when considering PGE's historical 

regulated equity ratio. As shown in Confidential PGE Exhibit 2202C, when the current 

portion of long-term debt is properly excluded, three of the last six years have an actual 

equity ratio of 50% or higher. Furthermore, in Confidential PGE Exhibit 2203C, we 

provide the year-end and average regulated capital structures within PGE's Results of 

Operations as filed with the OPUC for each year dating back to 2007; the first year 

PGE's cost of capital was based on a 50/50 capital structure. Prior to 2007, PGE had an 

8 Ibid. 
9 CUB cites CUB Exhibit 112, which we believe is a typo. CUB Exhibit 113 contains PGE's historical equity ratios. 
10 See CUB Exhibit 100, page 22. 
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actual and authorized average common equity in excess of 50%11
. In six of the last ten 

years, PGE's regulated equity component has been higher than its regulated debt 

component and the ten year average actual regulated equity was 50.3%. 12 

• Regarding CUB's second and third points, PGE provided an analysis of industry data as 

additional support for our 50-50 capital structure recommendation. 13 Utility industry data 

are valuable when determining our capital structure recommendation because they 

provide a quick external benchmark for the standard amount of financial risk that is 

reasonable within the utility industry. The information is also a data point used by our 

fmancial rating agencies when measuring PGE's regulatory environment against others as 

a part of PGE's business risk. As CUB points out, PGE has balanced itself between the 

industry extremes and has positioned itself at a slightly lower equity portion than the 

industry average. 14 CUB, however, provided no analysis to suggest that PGE's 

recommendation is unreasonable. Instead, CUB assumed that its recommended equity 

rate of 48.45% could not carry too much risk because "that is the average equity 

percentage that PGE has actually carried since 2010."15 As shown above, the correct 

measurement to use is PGE's regulated equity, which is not 48.45%. Thus, CUB's 

proposal is unsupported. 

3. Response to ICNU 

19 Q. What is ICNU's capital structure recommendation? 

11 See OPUC Docket UE-115 filed 8/31/2001, Order No.01-777, Attachment Al. 
12 See Confidential PGE Exhibit 2203C. 
13 See PGE response to CUB Data Request No. 005, Attachment 005-A. 
14 See CUB Exhibit 100, page 21. 
15 See CUB Exhibit 100, page 22. 
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\ 1 A. ICNU recommends a capital structure of 48.65% equity and 51.35% debt, which matches 

\ 

\ 

2 PGE's initial forecast for the 2018 test year. 16 

3 Q. What reasoning does ICNU provide for its recommendation? 

4 A. ICNU states that it is reasonable to use the exact amount of projected debt and equity within 

5 the test year because it aligns with PGE's actual capital structure over the last five years. 

6 Additionally, ICNU argues that this structure supports an investment grade bond rating and 

7 access to capital at a lower cost to customers. 17 

8 Q. Does PGE agree with ICNU's recommendation? 

9 A. No. Similar to CUB, ICNU uses information that does not align with PGE's actual 

10 historical average capital structure nor does it align with PGE's forecast capital structure for 

11 2018. In addition, ICNU does not consider the impact of imputed debt on PGE when it 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

claims that their recommendation supports an investment grade bond rating. 

Q. How do you respond to ICNU's points? 

A. We have two major comments. First, as shown in Confidential PGE Exhibit 2203C, PGE's 

average equity over the past five years based on a normalized (regulated) basis was 50.8%, 

which does not support ICNU's recommendation of 48.65% equity. It does, however, 

support PGE's statement that it strives to keep its capital structure close to 50-50. 

Second, PGE's investment grade bond ratings are determined by S&P and Moody's. 

Both rating agencies impute additional debt onto PGE's expected capital structure related to 

its obligations under long-term purchase power agreements. Increasing PGE's authorized 

debt ratio would further inflate its debt as a part of these calculations and could potentially 

jeopardize PGE's credit rating. A ratings downgrade by S&P or Moody's from PGE's 

16 See PGE Exhibit 1000, page 2. 
17 See ICNU Exhibit 200, page 17-18. 
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1 current ratings wou,ld result in higher interest rates on debt issuances and its revolving credit 

2 facility, and could result in an inability to attract equity capital at a reasonable price, and 

3 additional collateral postings for power supply operations. 

B. Response to Staff on Cost of Debt 

4 Q. You noted above that your estimate for PGE's overall cost of debt is 5.178%. Is Staff's 

5 recommendation the same? 

6 A. No. Staff's recommended cost oflong-term debt for PGE is 4.852%.18 

7 Q. Do you agree with Staffs estimate? 

8 A. No. Staff's estin1ate uses different actual and projected PGE maturities of 2017 debt 

9 issuances as well as lower coupons. PGE reviewed Staffs recommendation to finance some 

10 long-term debt with a 10 year maturity; however, most recent Global Insights data show 

11 forecasted 10 year rates listed for 2027 as higher than current 30 year interest rates, making 

12 it more beneficial to finance 3 0 years of debt at today's rates.19 Furthermore, PGE is able to 

13 finance a portion of its debt using 30 and 31 year maturities, which will allow us to spread 

14 the maturity dates over several years, as shown in PGE Exhibit 2204. Finally, as we 

15 discussed previously, it is an industry best practice to more closely align the maturity of debt 

16 with the underlying assets' lives. 

17 Staff also assumes a June 2018 refmancing at par of the First Mortgage Bond 6.100% 

18 Series of $300 million that is due to mature in April 2019. As we have already stated, PGE 

19 is not planning an early redemption of this bond; however, if PGE were to refmance this 

\ 
18 See StaffExhlbit 500, page 2, Table 3. 
19 The 30-Year Focus - Second Quarter. Trend Forecast. IHS Global Ins;ghts. May 2017. 
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1 bond early, the additional cost of a make-whole premium on the debt would need to be 

2 considered, which Staff has not included in its estimate. 

3 Q. What is PGE's recommendation on the cost of long term debt for 2018 Test Year? 

4 A. PGE expects that all long-term debt issuances for the 2018 test year will be completed prior 

5 to the end of 2017, allowing time to include its actual weighted average cost of debt in rates. 

6 If the timing of a debt issuance is delayed, PGE expects to stipulate to capturing differences 

7 between forecasted and actual debt issuances. We agree with Staffs statement that an 

8 approach that allows for rates to reflect actual costs of debt is best because it provides 

9 assurances to all parties that rates are just and reasonable. 
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1 Q. What is PGE recommendation for its cost of capital? 
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2 A. PGE continues to recommend a capital structure of 50% debt and 50% equity because: 

3 - Specific years may not be at 50-50 because of the size and timing of issuances, but 

4 long-term, PGE has successfully managed around this target. 

5 - Industry data indicates reasonableness ofthis capital structure. 

6 - This structure helps PGE maintain our investment grade credit rating with our rating 

7 agencies during both favorable and challenging economic times. 

8 PGE recommends a cost of capital of 7.464% based on a return on equity of 9.75%, as 

9 discussed in Exhibit 2400 by Dr. Villadsen, a weighted average cost of debt of 5.178%, and 

10 a capital structure of 50% debt and 50% equity. 

\ 11 Q. Does this ·complete your testimony? 

12 A. Yes. 
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I. INTRODUCTION AND SUMMARY 

Please state your name. 

My name is Bente Villadsen. I am a principal with The Brattle Group in Boston, MA. 

Are you the same Bente Villadsen, who filed Direct Testimony in UE 319? 

Yes. 

What is the purpose of your rebuttal testimony? 

I have been asked by Portland General Electric Company (PGE) to review and respond to 

the Opening Testimony of Matt Muldoon, Staff/ 500-511 (Muldoon Testimony) on behalf 

of Oregon Public Utility Commission Staff (Staff) and the Opening Testimony of Michael P. 

Gorman, ICNU / 200-221 (Gorman Testimony) on behalf of the Industrial Customers of 

Northwest Utilities (ICNU). 

Please summarize your rebuttal testimony. 

Having reviewed the opening testimonies of Mr. Muldoon and Mr. Gorman as well as data 

on recent economic developments, .I 

1. Find that a ROE of 9. 7 5% for PGE remains reasonable and conservative as 

o The requested ROE of 9.75% is in line with the ROE allowed comparable electric 

utilities 2017 year-to-date and during 2016, 

o Financial market indicators are consistent with a ROE of 9. 75% for PGE, 

o Market measures indicate that the ROE has increased since PGE last was awarded 

an ROE as Treasury bond yields have increased and growth rates for electric 

utilities are up, while the economy-wide growth remains virtually the same. 

2. Recommend using a regulatory capital structure including 50% equity because 

UE 319 General Rate Case - Reply Testimony 



\ 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
\ 

13 

14 

15 

16 

17 

18 

19 

20 

21 

3. 

UE 319 / PGE / 2300 
Villadsen / 2 

o For regulatory and rating agency- purposes, consistency is important, so an annual 

adjustment to capital structure is not wananted and 50% is consistent with what 

has been allowed or stipulated in recent PGE cases (e.g., Order 14-422). 

o The requested equity percentage is consistent with that of other electric utilities; 

both those in the sample groups as well as more broadly: 

111 The average book value equity percentage allowed for integrated electric 

utilities over the last 12 months ranged from 36% to 57% with 80% of the 

matters falling in the range of 40.3% to 53.3% equity, so PGE's request is 

well within that range. 

11 The median book equity percentage of the sample was 49% with the 

majority of companies in the range of 45-55% equity.1 

o The requested equity percentage is consistent with the magnitude forecasted by 

Value Line and by PGE. 

11 Value Line forecasts PGE's equity percentage at 51 % for 2018 and only 

slightly below 50% at 49.5% for 2020-2022.2 

11 PGE witnesses Hager and Liddle forecast the average equity percentage 

for 201 7 and 2018 above 5 0 percent. 3 

o For the reasons above, the 50-50 capital structure is reasonable, consistent with 

industry practices, and with PGE's forecasted capital structure. 

The recommendations of an ROE of 9.2% from Mr. Muldoon and 9.25% from Mr. 

Gorman are unreasonably low for several reasons. 

1 Villadsen Testimony, Work paper to PGE Exhibits 1100 and 1103. 
2 Value Line investment Survey, Portland General, April 28, 2017. 
3 PGE Exhibit 2202. 
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o The recommendations of Mr. Muldoon and Mr. Gorman would result in the 

lowest ROE / second lowest ROE awarded an integrated electric utility in the 

U.S.,4 which given PGE's risk profile will affect its ability to attract capital. 

o The recommendation does not reflect current market conditions. 

4. Reducing the equity percentage of PGE to 49.5% as recommended by Mr. Muldoon 

or 48.65% as recommended by Mr. Gorman would result in an equity percentage that 

o Does not reflect PGE's forecasted capital structure (as shown by Mr. Hager and 

Mr. Liddle).5 

o Does not reflect the Value Line forecasted equity percentage. 

o Affects the credit metrics of PGE negatively. 

o Fails to consider the impact ofleverage on ROE. 

5. The Muldoon Testimony on cost of equity for PGE is understated by more than 50 

13 basis points, as it: 

14 o Eliminated companies simply because they have a slightly higher credit rating 

15 than PGE or for minimal M&A activity (a downward bias of 10-20 basis points).6 

16 o Relies exclusively on the multi-stage Discounted Cash Flow (DCF) model for a 

17 bias downward of about 50 basis points.7 

4 Per SNL the range as of June 30, 2017 for 2016 and 2017 year-to-date was 9.2% (Northern States Power 

Settlement) to 10.55% (Florida Power & Light Settlement). It is noteworthy that Northern States Power has a 

higher equity percentage than PGE (52.5% vs. 50%) and that the settlement included a three-step permanent rate 

increase [SNL: Rate Case Profile, D-E-002/GR-15-826, 7/12/2017]. 
5 PGE Exhibit 2200; Rebuttal Testimony of Hager and Liddle. 
6 Calculated as the difference between Muldoon's results for "Company Screen" and "Staff Peer Screen" in Staff 

Work Papers (Muldoon Work Papers ROE Muldoon Tab ROE). 
7 Calculated as the difference between Mr. Muldoon's multi-stage DCF results and the results obtained by 

\ averaging Muldoon's multi-stage, CAPM, and a simple DCF model. See Section II.B and PGE Exhibit 2303. 
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o Uses an annual version of the multi-stage DCF model rather than a quarterly 

model, which would be consistent with dividend payments. This downward 

biases the estimated ROE. 

o Fails to recognize PGE specific risks and that PGE's regulatory capital structure 

has larger leverage than the market-based leverage relied upon to estimate the 

comparable companies' cost of equity capital. This downward biases the 

estimated cost of equity by at least 10-20 basis points.8 

o Modifying Mr. Muldoon's results as for these issues results in a cost of equity 

estimate above 9.75%. 

The Gorman Testimony underestimates the cost of equity for PGE by at least 50 basis 

points as it 

o Fails to recognize the importance of financial leverage. Staff shows that the 

impact here is at least 14 basis points using book value differences and the sample 

Gorman relies upon.9 Using the textbook approach of market value the downward 

biased is about 50 basis points.10 

o The low end of his Capital Asset Pricing Model (CAPM) results relies on a 

combination of a low risk-free rate and a low market risk premium that should be 

ignored.11 

o Relies on current utility bond yields in the risk premium model that use the risk 

premium over utility bonds to assess the cost of equity capital. 

8 Based on a comparison of PGE Exhibit 2304 and.Mr. Muldoon's Work paper. 
9 Staff Work Papers, Muldoon Work Papers, ROE Muldoon (Tab Hamada). 
10 PGE Exhibit 2304. 

\ 
11 As .Mr. Gorman appears to place no weight on tliis model, the impact is zero. 
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1111 Mr. Gorman assumes that the long-term Treasury bond yield will increase 

by approximately 71 basis points over its current yield. 12 As the utility 

bond yield commonly follows Treasury bond yields closely, they can also 

be expected to increase. Mr. Gorman does not account for such an 

increase, so the risk premium based ROE is downward biased by at least 

lob 
. . 13 

as1s pomts. 

o Modifying Mr. Gorman's results for these errors/ inconsistencies results in a cost 

of equity estimate above 9.75%. 

Other criticisms of my Opening Testimony are unwarranted: 

o There is no bias in using the 20-year US Treasury bond as long as it is used with a 

risk premium over the same maturity, which is what I did. The alternative would 

be to use the 10-year treasury rate and add a maturity premium to the market risk 

premium or use the 30-year treasury rate and deduct a maturity premium from the 

market risk premium. These two methods would result in the same estimated 

ROE. 

o Forecasted interest rates or growth rates may or may not materialize, but 

consensus forecasts remain the best estimate of future rates. 

o Results from the Empirical CAPM have merit as academic research has shown 

that the theoretical CAPM does not explain returns for low beta stocks regardless 

of whether adjusted or unadjusted betas are used. 14 

12 The relied upon risk-free rate is 3.7% and his reported current risk-free rate is 2.99% for an expected increase of 

71 basis points (ICNU Exhibit 200, p. 42). 
13 See Section II.C for details. 
14 I recognize that the Commission commonly has not relied on CAPM estimates. for which reason I used the 

\ CAPM-basedresults as a check on other figures. 
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1 o Financial risk increases the cost of equity capital and all textbooks I know of 

2 measure that risk using the market-value capital structure. 

3 o PGE's smaller size is a consideration as shown in academic papers. 

4 Q. Please summarize the recommendations of the cost of capital witnesses in this 

5 proceeding. 

6 A. Key recommendations are shown in Table 1 below. 

7 

8 

9 

10 

11 

12 

.. 
13 

14 

15 

16 

17 

Q. 

A. 

Table 1: Summary ofRecommendations15 

Muldoon Gorman PGE 

:B.e?o.riim~~dibd;~Ql:i)\/;;:;:u:jj1::i:::::i;••li::(i:-::!t.;gcyp.:i::·:;;:::fl:,)t::'.I\T:;•.:9.;;2$%;;\':i)•ii\i:•:; .. :/9.17:5.%::';; 
ROERecommendedRange 9.0-9.3%% 8.9-9.6% 9.3-10.3% 

,;E$.t.Wt~t~qJWEllihfa~•-:i/\:;:••::,::::•::;s:~~s;~·9;:5.gy(E'.+:/i)<'Ji8§i/f:QJ%.:,::::: :•.:)9,;q::~:Jq_:4yp/(i::: 
Recommended Equity % 49.5% 48.65% 50% 

What is your reaction to the recommendation of an ROE of 9.2% in the Muldoon 

Testimony and 9.25% in the Gorman Testimony? 

The recommendation is simply too low given the currently allowed ROE for other vertically 

integrated electric utilities and market conditions. Available data do not support the 

assertion that PGE's cost of equity has dropped substantially since PGE was allowed a 9.6% 

ROE in November 2015.16 As acknowledged by Mr. Muldoon, Staff's estimated ROE "are 

low compared with average regulated U.S. utility authorized return on equity capital ... "17 

The Gorman Testimony also acknowledges that the average allowed ROE for 2016 and 

2017 year-to-date was approximately 9.6% (including distribution only utilities) and I note 

that the range for integrated electric utilities ( excluding limited rider awards, which are 

generally higher) was 9.2% to 10.55% over the last 12 months, with an average of 9.74% 

15 Staff Exhibit 500, p. 1-2, p. 32: ICNU Exhibit 200 p. 1, p. 10, p. 27, PGE Exhibit 1100, p. 1-2. 
16 Order 15-356 inDocketUE 294, November 3, 2015, p. 6. 

\ 
17 Staff Exhibit 500, p. 23. 
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(midpoint 9.88%). hnportantly, the lowest awarded ROE came in a settlement using 52.5% 

2 equity and in which the company received a three-step permanent rate increase. 18 Thus, 

3 PGE's request is well within that range, whereas the recommendation from Staff and ICNU 

4 is at the very bottom of the range for integrated electric utility decisions. Further, Treasury 

5 bond yields (10-, 20-, and 30-year maturity) are at the same level to slightly higher than in 

6 October 2015 (immediately before Order 15-356 was issued) and interest rates are forecast 

7 to increase over the next few years. Figure 1 below shows the development in 10-, 20-, and 

8 30-year bond yields. 

9 

11 

3.50 

3.00 

2.50 

Figure 1: Treasury Bond Yields - October 2015 through May 2017 

2.00 -j-"''----"',.::-::,,;;;,_;;:.,;;;;:_.,;;:.:;;;;;:'""':::::::;;;;;;;;.a-~----;;,-------

1.50 -l-----------~-~=----------

1.00 
0~50 _,___ _____________________ _ 

0.00 

-10-Year -20-year -~,-,,30-year 

Source: Federal Reserve, FRED. 

Further, according to the data reported in the Muldoon and Gorman testimonies, electric 

utility growth rates have increased. 19 

Q. What are the key issues to consider regarding the ROE? 

18 See Footnote 4. 
19 See Figure 2 below. 
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1 A. First and foremost, the ROE needs to reflect the return requirements of the market. As 

2 market participants are comparing PGE to similarly situated entities, it is important to note 

3 that the average allowed ROE for integrated electric utilities over the last 12 months was 

4 9.74%, essentially the same as PGE's request. This calculation excluded the allowed ROE 

5 for entities that are not vertically integrated electric utilities as well as limited rider awards 

6 such as Virginia's incentive ROE. The observed range was 9.20% to 10.55% for a midpoint 

7 of 9.88%. Ifl exclude the highest and lowest ROE the range becomes 9.37% to 10.25% for 

8 a midpoint of 9.73% (see PGE Confidential Exhibit 2301). Thus, PGE's requested ROE is 

9 in line with what has recently been awarded. A summary of the recently allowed RO Es in 

10 other jurisdictions are displayed in Table 2 below. 

Table 2: Recently Allowed ROEs for Integrated Electric Utilities 
(January 1, 2016 to June 26, 2017) 

Ranue 
Integrated Electric Utilities 9.20% - I 0.55% 
Excluding Highest and Lowest 9.37% - 10.25% 

Source: Regulatory Research Associates as of July 6, 2017. 

Average 
9.74% 
9.73% 

Note: Includes only :integrated electric utilities, excludes limited rider decisions. 

Midpoint 
9.88% 
9.81% 

' 
11 As is evident from Table 2, the allowed ROE among U.S. electric utilities and integrated 

12 electric utilities is in line with PGE's request and the recommendations in the Muldoon and 

13 Gorman testimonies would make PGE's allowed ROE among the lowest in the country. As 

14 PGE competes with other utilities for capital, it is reasonable for investors to compare the 

15 allowed return on equity across companies. This is especially true as PGE is smaller than 

16 the average electric utility, so that on average capital attraction requires a higher return.20 

17 Lastly, I note that the yield on long-term government bond and the forecasted GDP growth 

20 See, for example, Duff & Phelps, "2015 Classic Yearbook," pp. 108-109 for an estimate hereof and Michael 
Annin, "Equity and the Small-Stock Effect," Public Utilities Fortnightly, 1995 for a utility-specific study. 
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1 have remained almost constant since PGE's last general rate case was decided.21 Thus, as 

2 discussed in my direct testimony, there are multiple reasons why 9.75% remains a 

3 reasonable return on equity for PGE. 

4 Q. How about the recommendations to lower the equity percentages in PGE's capital 

5 structure? 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A. 

Q. 

A. 

According to PGE testimony, the forecasted average equity percentage for 2017 and 2018 is 

above 50%22 as is the 2018 forecast provided by Value Line.23 For regulatory purposes, it is 

at least as important to note that 50% equity is in line with the equity percentage of other 

integrated electric utilities and consistent with PGE's most recently agreed to regulatory 

capital structure (Order 14-422). The use of 50% -equity is also consistent with my 

recommended ROE. Consequently, I recornrnend that PGE continue to be regulated based 

on a capital structure with 50% equity. 

How is the remainder of your rebuttal testimony organized? 

SeGtion II below discusses why the recommendations by Mr. Muldoon and Mr. Gorman 

underestimate PGE's cost of equity. First, I discuss the selection of sample companies. 

Second, I discuss certain implementation issues regarding the DCF model, the risk premium. 

model and the CAPM model. For the DCF models I focus on the growth rates, the dividend 

yield and the assumed timing of the models. For the risk premium models, I discuss what 

allowed ROEs may be comparable and the importance of using a forward looking measure 

for the bond yield as PGE's rates are being determined for 2018 onwards. While I recognize 

21 According to the Federal Reserve, the yield on 10-year, 20-year, and 30-year government bonds are up by a 

small amount compared to the yield as of the Order 15-356 (measured as the difference in yield as of May 2017 

and October 2015; PGE Exhibit 2302). At the same time, Blue Chip Economic Indicators reported the 

forecasted GDP growth as 4.1% inMarch2017 and at4.2% in October 2015. 
22 PGE Exhibit 2200. 
23 Value Line Investment Survey, Portland General, April 28, 2017. 
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1 that the CAPM is not commonly used by this Commission, I address certain implementation 

2 issues in the Gorman Testimony that downward bias his CAPM results. Section III 

3 discusses the importance of financial risk. In market based methods such as the DCF or 

4 CAPM, the cost of equity estimates are based on market values and hence incorporate the 

5. financial risk that is associated with market based values. This section addresses both the 

6 importance hereof as well as the criticisms of my methodology to address this issue. Section 

7 IV responds to certain criticisms of my opening testimony. The fact that I do not address all 

8 issues raised in testimony by others does not imply agreement. I simply focus on key 

9 aspects. 
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INPUTS AND METHODOLOGICAL ISSUES 

1 Q. What do you address in this section? 

2 A. This section addresses how certain inputs and methodological choices relied upon by Mr. 

3 Muldoon and Mr. Gorman downward biases the estimated cost of equity. Specifically, I 

4 address the following issues: (a) sample selection, (b) DCF models, (c) Risk Premium 

5 models, and ( d) CAPM models. 

• A. Sample Selection 

6 Q. Please summarize the comparable samples relied upon by Mr. Muldoon, Mr. Gorman 

7 and yourself. 

8 A. I selected a sample of 25 integrated electric utilities from Value Line's universe of electric 

9 utilities. The sample includes electric utilities that (i) have more than 50% regulated assets, 

10 

11 

12 

13 

14 

15 

16 

17 

18 

(ii) own generation, (iii) have an investment grade credit rating, (iv) no recent mergers or 

acquisitions, and (v) have sufficient data available for estimation. Mr. Gorman adopted this 

sample,24 while Mr. Muldoon made further restrictions to the sample by requiring that the 

utility have (a) a credit rating between BB+ and BBB+, (b) 45-55% long-term debt in its 

capital structure, and (c) more than 80% regulated assets. Mr. Muldoon also included PNM. 

In addition, it appears that even small mergers or acquisitions were reasons for excluding a 

company. hn.posing Mr. Muldoon' s further restrictions results in a sample of 6 companies 

relied upon by Mr. Muldoon.25 

Q. Do you have any comments on Mr. Muldoon's additional screens? 

24 ICNU Exhibit 200, p. 21. 
25 Staff Exhibit 502, p.2. I note that :Mr. Muldoon, :Mr. Gorman and I all excluded Great Plains and Westar in 

addition to those excluded in UE 294 as the companies have engaged in potential M&A activity. 
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A. Yes, I have several. First, non-investment grade entities tend to have stock prices that move 

more in accordance with news regarding the company's immediate financial news rather 

than fundamentals. A company's default risk increases substantially if it becomes a non

investment grade company,26 so I do not believe any non-investment grade entity should be 

included (and in this case none are in any sample). However, for companies that have a 

BBB or A credit rating, the default risk is minimal and comparable,27 so equity investors 

face minimal risk of losing their assets regardless of whether the rating is BBB or A. 

Therefore, for the purpose of analyzing the cost of equity capital, the elimination of 

companies because they are A- rated, as is, for example, AEP and Alliant is unnecessarily 

restrictive.28 Further, the restriction to entities with 45-55% equity in their book value capital 

structure is not necessary as (i) the cost of equity is estimated using market data, so the book 

value capital structure is less relevant and (ii) any differences in risk characteristics can be 

taken into account. 

Q. 

A. 

What is the impact of the additional restrictions? 

The additional screens (and especially the elimination of A- or higher rated entities) reduce 

the sample size from 25 companies to just six, which is on the low side for reliability. 

Sample size involves a trade-off between reliability and comparability, but given that Value 

Line follows 47 electric utilities, six companies constitute less than 13% of the companies 

26 Standard & Poor.' s, "2016 Annual Global Corporate Default Study and Rating Transition," March 11, 2017 

shows that the recent default rate for A and BBB rated companies has been identical at 0.00 percent.since 2012, 

while non-investment grade entities have much higher default rates. 
27 Ibid. 

\ 
28 I note that the credit rating is an important consideration when raising debt capital and for the cost of such capital. 
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available. Using the estimation techniques relied upon by Mr. Muldoon, the selection 

2 criteria resulted in a reduction of the midpoint estimate of 15-20 basis points.29 

B. DCF Models 

3 Q. What are the key considerations when implementing a DCF model? 

4 A. The key inputs to the DCF model are the comparable companies' dividend yield, calculated 

5 as the expected dividend divided by the current stock price, the comparable companies 

6 growth rate, and in the case of multi-stage models the economy-wide growth rate. It is 

7 therefore vital to get the inputs right. In addition, it is important to recognize the timing of 

8 the modeled distributions to shareholders - dividends are commonly paid quarterly, so it is 

9 preferable to use a quarterly model. Reliance on an annual model downward biases the 

10 estimated cost of equity. Finally, in addition to dividends, companies distribute cash to 

11 shareholders through share buybaGks, so to the extent that companies in the samples have 

12 substantial share buybacks a model that relies exclusively on dividends as the cash 

13 distributed to shareholders will under estimate the cost of equity. This is currently not a 

14 material issue for the samples. 

15 .. · Q. Please summarize your concerns regarding the DCF estimates presented in the 

16 

17 

18 

19 

Muldoon and Gorman testimonies. 

A. A key observation is that Muldoon's and Gorman's estimated growth rates are higher now 

than they were during the UE 294 proceeding, which indicates that the compames are 

expected to expand and an indication that the cost of capital is higher. 

29 Calculated as follows: Staff Exhibit 503 shows a range of 9.0% to 9.3% using Staff Peer Screen for a midpoint of 

9.2%. Staff Exhibit 503 also shows that had my sample been used, the range would be 9.2% (9.03% + 12.5 bps) 

to 9.5% (9.38% + 12.5 bps) for a midpoint of9.35% (or 9.4% ifrounded). 
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\ 1 Figure 2 below summarizes the proxy groups' average growth rates from the UE 294 and the 

\ 

2 current UE 319 proceeding. 

3 

4 
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6 
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11 

12 

13 

14 

15 

Q. 

A. 

Earnings 
Growth 

Figure 2: Proxy Group Growth Rates as presented in UE 294 and UE 31930 

Muldoon UE 294 Muldoon·UE 319 Gorman UE 294 

5.9% 5.7% 5.09% 

Gorman 
UE319 

Thus, Muldoon's estimate of the proxy group's dividend growth rate is up by 170 basis 

points, while his estimate for the earnings growth rate is down by 20 basis points. Gorman's 

estimated growth rate is up by 26 basis points. At the same time, the GDP growth rate as 

reported by, for example, Blue Chip Economic Advisors was virtually unchanged (4.2% in 

October 2015 and 4.1% in June 2017).31 Certainly, these growth rates are not indications 

that the cost of equity has declined since Order 14-422. 

What specific adjustments do you propose to make to Staff's DCF estimates? 

First, if Mr. Muldoon had considered the single-stage DCF his results would have increased 

substantially. For example, using Mr. Muldoon's data to determine the single-stage DCF 

results in an ROE of 8.7 to 10.8 percent, which was calculated as the dividend yield implied 

by Muldoon' s work papers plus the growth rates reported in the Muldoon work papers plus 

12.5 basis points. The midpoint of this range is 9.7% (See PGE Exhibit 2303). In reviewing 

his multi-stage and single stage results, Mr. Gorman stated that he placed "primary reliance 

30 Sources: Muldoon Testimony in 294 (Staff Exhibit 200), Work paper PGE UE 294 GRC Staff Opening Exhibit 

202 203 Muldoon Work- revised and Muldoon testimony in UE 319, Work paper PGE UE 319 Exhibits 502, 

503, 506 and ROR Muldoon. Gom+an Testimony in UE 294 (ICNU Exhibit 300) p. 13 and Gorman Testimony 

in UE 319 (ICNU Exhibit 200) p. 24. 
31 Note that the Gorman Testimony (ICNU Exhibit 200, p. 25) estimates the current GDP growth at 4.2% and thus 

similar to the estimate as of October 2015. 
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on [his] constant growth DCF result."32 I agree that in the current environment, the multi

stage DCF results tend to under estimate the cost of equity because the results are so low 

that they are out-of-line with investors required return. 

To summarize, if Staff had assigned just half the weight to the single-stage DCF, the 

ROE result would be approximately 9.5% and if Mr. Muldoon had put a higher emphasis on 

the constant growth DCF as did Mr. Gorman, the resulting DCF estimate would need to be 

adjusted upward towards approximately 9.7% (using Mr. Muldoon's data and sample). 

What specific adjustments do you propose to make to Mr. Gorman's DCF estimates? 

The Gorman Testimony relies on growth rates from Reuters, which are much lower than 

other growth rates and as a result obtains very low DCF results. Mr. Gorman states 

I have concerns with my constant growth DCF using a sustainable growth 
rate and my multi-stage growth DCF model because they produce results 
under 8%.33 

I concur. The results are not meaningful and if I were to eliminate the results of Mr. 

Gorman's constant growth DCF that are below 8%, the average/ median ROE would be 

9.4% I 9.2%. If I further eliminate the highest results (e.g., those above 10.55%, which is 

the highest observed ROE for an integrated electric utility in 2017), the average / median 

ROE becomes 9.1 % / 9.2%. Thus, Mr. Gorman's DCF analysis is downward biased by 20-

50 basis points. 

Q. What do you conclude from the analysis above? 

32 ICNU Exhibit 200 p. 34. 
33 ICNU Exhibit 200 p. 34. 
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\ 1 A. I fmd that Mr. Muldoon's and Mr. Gorman's DCF estimates when modified as discussed 

2 above increase the ROE estimates to approximately 9.1 % - 9.4% using Gonnan's models 

3 and to approximately 9.5% using Muldoon's data and sample. 

C. Risk Premium Models 

4 Q. Do you have any preliminary comments? 

5 A. Yes. Only Mr. Gorman files cost of equity estimates based on the risk premium model, so 

6 my comments below address only Mr. Gonnan's Testimony. 

7 Q. What is the risk premium model? 

8 A. The risk premium model can talce several forms, but as implemented by Mr. Gorman, it 

9 determines the difference between the historically allowed ROE for electric utilities over a 

10 government bond yield or a utility bond yield. Mr. Gorman relies on the allowed ROE for 

\ 
11 all electric utilities except those that received generation incentives in Virginia and estimates 

12 the risk premium over both Treasury bond yields and utility bonds yield. 

13 Q. Do you have any comments on Mr. Gorman's methodology? 

14 A. Yes, I have two comments. First, Mr. Gorman relies on a forecasted risk-free rate for his 

15 - method that relies on U.S. treasury bonds, but uses current yield in the method that relies on 

16 utility bond yields. As utility bond yields also are expected to increase, this downward 

17 biases his risk premium results. Second, Mr. Gorman excludes Virginia generation specific 

18 incentives from the allowed ROE, but leaves distribution-only results in the mix. I do not 

19 believe the distribution-only entities are comparable to an integrated utility such as PGE and 

20 therefore these observations need to be excluded. However, because the impact is minimal, 

21 I do not discuss the inclusion of distribution-only entities further. 

22 Q. Please address the issue of forecasted vs. current utility bond yield. 
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\ 1 A. I note that the yield on Baa rated utility bonds and 30-year Treasury bonds historically have 

2 followed one another closely and that the correlation (using Mr. Gorman's data) is 68.5%. 

3 The correlation is higher if the unusual :financial crisis years ( approximately 2008-09) are 

4 excluded (approximately 85% for 2010 through today). Thus, historically Baa rated utility 

5 bond yields have increased by approximately 68-85 basis points when Treasury bond yields 

6 have increased by 100 basis points. Figure 3 below illustrates this relationship. 

7 Figure 3: Relationship Beru'een A Rated Utility Bond Yields and 30-Year Treasury Bond Yields. 

Historical utility bond and treasury yields 
10.00% 
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Source: Exhibits ICNU213 through ICNU217.xlsx - tab [Monthly Yields (WP)] 

8 While the historical co-movement is very strong, the yield-spread is currently elevated (I 

9 estimated by approximately 95 bps out of 221 bps (or 43%) in my direct testimony), so I do 

10 not expect the utility bond yield to increase by 65-85% of the forecasted Treasury bond 

11 increase in the near future. However, I do expect it will increase by a fraction hereof and 

12 will conservatively use a range of 25-40 basis points for each 100 basis points increase in 
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1 the treasury bond yield.34 As :Mr. Go:i;man expects the treasury bond yield to increase.by 71 

2 basis points, a logical increase in the Baa rated utility bond yield would be 18 to 28 basis 

3 points,35 so that the resulting risk premium estimate would increase from 9.4% to 9 . .58 -

4 9.68%. If :Mr. Gorman were to be consistent, he would rely on a forecasted utility bond 

5 yield in his risk premium analysis. If Gorman conservatively ass_umed that the Baa utility 

6 bond yield increases by 25-40 basis points for each 100 basis point increase in the treasury 

7 bond yield, his risk premium model results would be in the range of 9.6 to 9.7 percent for 

8 the version that uses the Baa yield.36 Therefore, :Mr. Gorman's risk premium model results 

9 in a range of 9.6-9.8% once the increase in utility bond yields is considered for a midpoint of 

10 about 9.7%. 

D. CAPM 

11 Q. Do you have any preliminary comments? 

12 A. Yes. I recognize that the Commission commonly does not rely on the CAPM and that only 

13 :Mr. Gorman has used CAPM evidence to derive his recommendation. However, :Mr. 

14 Muldoon implicitly uses the CAPM to determine what adjustment, if any, is needed to his 

15 DCF estimates based on differences in book value capital structure of the sample and that of 

16 PGE. 

17 Q. Are there any current issues for CAPM implementation? 

18 A. The CAPM determines the cost of equity as: 

19 Return on Equity= Risk-Free Rate+ Beta x Market Risk Premium 

34 This is calculated as 68 - 43 = 25 basis points to 85 -43 = 42 basis points. 
35 Calculated as 0.25x71=18 and 0.40x71=28 basis points. 
36 Calculated as 9.4% (ICNU Exhibit 200, p. 41) plus 18 and 28 basis points, respectively. 
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As msmetary policy has driven the risk-free rate down, it is necessary to carefully consider 

what assumptions to make regarding the risk-free rate. As PGE's rates are expected to go 

into effect in 2018, a forward looking measure of the risk-free rate is appropriate. In 

addition, there is evidence that the risk premium investors require to invest in equity has 

increased since the financial crisis.37 

What does that mean for Mr. Gorman's CAPM ROE estimates? 

I believe that the low end of his estimates that uses a Market Risk Premium (MRP) of 6.0% 

deserve little weight and that a reasonable lower bound on the MRP currently is the 

historical average MRP, which Ibbotson reports at 6.9% over long-term government bonds 

using the NYSE figure. As Mr. Gorman places no weight on the low end of his CAPM 

results, there is no impact of this choice. 

What comments do you have on Mr. Muldoon's CAPM inputs? 

In his implementation of the Hamada adjustment to check on the impact of financial 

leverage using book value capital structure,38 it appears that :Mr. Muldoon uses an equity 

risk premium of 4.50%. That figure is simply too low. In comparison, Mr. Gorman presents 

figures ranging from 6.0% to 7.8% and, as noted above, the historical MRP reported by 

Morningstar/ Ibbotson is 6.9% using NYSE returns.39 Had :Mr. Muldoon used a MRP of 

6.9%, he would have found that an adjustment of about 27 basis points would have been 

merited for 2017 for an increase of approximately 15 basis points over his reported figures. 40 

37 See, for example, PGE Exhibit 1100, p.13-25. 
38 Muldoon, PGE UE 294 GRC Staff Opening Testimony Exhibit 202 203 Muldoon Workpapers, Tab ''Hamada." 
39 Bloomberg and Duff & Phelps, "2016 Valuation Handbook: Guide to Cost of Capital," p. 3-24, respectively. For 

the purpose of determining the MRP, textbooks such as Stephen A. Ross, Randolph W. Westerfield, and Jeffrey 

Jaffe, "Corporate Finance," 10th Edition, 2013, p. 326. Recommend that the MRP estimate be based on as long a 

period as there are reliable data for. 
40 I use 6.9% as a lower bound on the MRP and use this figure to be conservative. 
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Thus, a simple consideration of the constant growth DCF along with a reasonable MRP in 

2 the Hamada derivation would result in an ROE at or above 9.65% before any PGE-specific 

3 or textbook financial risk measures are considered. 

E. Summary 

4 Q. Based on the discussion above, what do you conclude? 

• 5 A. Simple modifications to the Muldoon or Gorman models result in cost of equity estimates 

6 that are comparable to and overlap the PGE's ROE range - taking any firm-specific risks 

7 into consideration raises the figure above 9. 75%. This is illustrated in Figure 4 below, but 

8 does not take into account any PGE specific risks - nor does the table adjust for the under-

9 estimation in Mr. Muldoon's Hamada adder. Importantly, while Mr. Muldoon recognizes 

10 the financial leverage of PGE, Mr. Gorman does not, so in Figure 4 below the Muldoon 

11 Modified results are more appropriate than the Gorman Modified results. 

Figure 4: Modifications to Muldoon's and Gorman's DCF, Risk Premium aud CAPM Estimates 

Muldoon as Filed Muldoon Modified Gorman as Filed Gorman Modified 

12 Specifically, simple modifications to the inputs used in the Muldoon Testimony or the 

13 Gorman Testimony results in a ROE range of 9.5 - 9.7% before considering company-

14 specific risks; including PGE's smaller size and the inherent financial leverage of PGE's 

15 regulatory capital structure. These factors add a non-trivial amount to the estimates above. I 

16 address those issues in Section III. 
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III. PGE'S CAPITAL STRUCTURE AND SPECIFIC RISKS 

1 Q. What do you discuss in this section? 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

A. 

Q. 

A. 

This section addresses the impact of PGE specific issues and risks. First, I address PG E's 

capital structure, second, I discuss the impact of PG E's smaller than average size and third, I 

address the relationship between capital structure and the cost of equity. I also calcu~ate the 

impact taking these factors into account has on the cost of equity for PGE. 

How do you respond to the suggestion that PGE's regulatory capital structure should 

contain less equity? 

As summarized in the introduction, I have three comments. First, PGE's capital structure at 

50% is consistent with PGE's forecasted capital structure, Value Line forecasts for the 

capital structure, and in line with that of other electric utilities. Second, PGE's :financial 

strength depends not only on its allowed ROE but also on the capital structure t0 which it 

applies. The higher the equity percentage, the stronger PGE's credit metrics and ability to 

raise capital are. This leads me to the third point, which is the relationship between the ROE 

and capital structure. If PGE were to have its equity percentage reduced, a higher ROE is 

necessary to compensate it for its increase in :financial risk. Thus, from a customer 

perspective an ROR of 7.464% that obtains from an ROE of 9.75% and an equity thickness 

of 50% is no different from an ROR of 7.464% that was obtained from an ROE of 10.55% 

and an equity thickness of 48%. Ultimately customers care about the monthly bill rather 

than the composition of the capital structure. Consequently, I recommend that PGE 

maintain a regulatory capital structure that is consistent with past decisions, industry 

standards, the ability to attract capital on reasonable terms, and the allowed ROE. Allowing 

50% equity along with an ROE of9.75% fulfills that goal. 
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2 A. As explained in my opening testimony41 investors have required a higher premium to invest 

3 in smaller companies than in larger ones. The majority of the sample companies in J\1:r. 

4 Muldoon's full sample and J\1:r. Gorman's sample are materially larger than PGE. Empirical 

5 evidence suggests that companies in the mid-cap range ($2 - $5 billion in market cap) on 

6 average have returns-that are a little over 1 % higher than that oflarge-cap companies.42 

7 Q. How does taking this into account affect the estimates presented by Mr. Muldoon and 

8 Mr. Gorman? 

9 A. Taking the size of PGE into account will have the effect of increasing the estimates 

10 presented by J\1:r. Muldoon and Mr. Gorman. Therefore, I recommend that it be considered 

11 as a reason to place PGE in the upper half of the range of estimates. 

12 Q. What is the relationship between capital structure and ROE? 

13 A. The more leverage a company has; the more financial risk its shareholders take on and the 

14 higher the cost of equity. That is undisputed. What is disputed in this proceeding is how to 

15 measure and account for the financial risk. 

16 Q. Please summarize your concerns with the approach taken by Mr. Muldoon and Mr. 

17 Gorman. 

18 A. J\1:r. Muldoon determines the book value capital structure for his sample companies (and 

19 those in my sample), using beta estimates from Value Line as well as a market risk premium 

20 in the range of 4.50% to estimate the Capital Asset Pricing Model (CAPM). He applies the 

21 so-called Hamada adjustment to unlever the sample company betas using their book value 

41 PGEExhibit 1100,p. 10-11. 
42 Duff & Phelps, 2015 Valuation Handbook, p. 7-11. 
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capital structures, relevers the beta estimates using the 49 .5% equity he recommends, and 

finally calculates the impact on the cost of equity estimates. The latter is determined as the 

difference between the CAPM-based ROE estimates from the Hamada-adjusted beta and 

from the original Value Line betas. My concern with Mr. Muldoon's approach is that he 

fails to recognize that beta estimates are derived from market-based data, so that the reliance 

on book value data in the Hamada adjustment is inconsistent. It is clear from textbook 

presentations • or from the original Hamada article that the relevant leverage of the 

comparable companies is the market value leverage. 43 There is no MBA finance text that 

does not apply the Hamada adjustment when discussing the appropriate cost of capital for 

companies-yet Mr. Gorman simply ignores the impact of financial leverage. 

What would be the impact of taking the financial leverage into account using the 

textbook method? 

If I apply the Hamada adjustment as implemented by Staff:44 to the market value capital 

structures over the past five years, I find that PGE's financial leverage merits an increase in 

Mr. Muldoon's estimated ROE of 0.06% to 0.15% using an MRP of 4.5% and 6.9%, 

respectively. Using the same methodology to determine the adjustment to Mr. Gorman's 

estimates, I find that the financial leverage merits an increase to the CAPM-based the cost of 

43 See, for example, Robert S. Hamada, "Portfolio Analysis, Market Equilibrium and Corporate Finance," The 

Journal of Finance 24: 13-31 (March 1969), Richard A. Brealey, Stewart C. Myers, and Franklin Allen, 2011, 

Principles of Corporate Finance, 10th edition, McGraw-Hill Irwin, at p. 472; Stephen A. Ross, Randolph W. 

Westerfield, and Jeffrey Jaffe, 2002, C01porate Finance, 6th edition, McGraw-Hill Irwin, and Jonathan Berk and 

Peter DeMarzo, "C01porate Finance," Third Edition, 2015. 
44 There are several versions of the Hamada adjustment. As implemented by Mr. Muldoon, it ta1ces tax rates into 

account and assumes that the beta on debt is zero. I ma1ce no adjustments to these assumptions, which are 

common. 
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equity of approximately 0.3% and 0.5%, respectively.45 The magnitude of the increase 

needed for the DCF estimates would be similar, but no increase is warranted for the risk 

premium model, which is based on book value measures. 

I note that there is an interaction of financial leverage and market capitalization, so I 

cannot assume that the smaller size effect and the regulatory leverage effect is additive. 

What is your final modified cost of equity estimate? 

Simple modifications to the Muldoon or Gorman models result in cost of equity estimates 

comparable to and overlap the company's requested ROE. Table 3 below summarizes my 

modifications to Mr. Muldoon's and Mr. Gorman's estimates. 

Table 3: Summary of ROE Estimation Results 

Muldoon as Filed Muldoon Modified Gorman as Filed Gorman Modified 

-••;>~:: aot :&~uge•:: •~\::•:::::•:•:• ••:::9~0•~ 2:s+:;:•••'•~•;•••' ;t=:•:t '•~=•= 9;{5s.u:: ;:•:~ 'F•}• ••:::Hii•~~~+,9_;~•t"' . _ .. _ ..•• , ::,, ::lt';912 µ 9'J1• .. ,,,., ..• , •• 
Staff Hamada n/a n/a n/a 0.125% 

·•"'i::•i;c/!Iiliaifo1il.t'.)••::'°U}::•:•(••·~r•·••n:•:9.;2%::~=·:•:~·~ •• ~::i•I:Di~:ffff ,i••t&:.i5s%•· ... :i•it•:!i::Yn:;•;II:•:1;•ff9.:Js@n.nrr: .. r::•!;•:i!':!i•ti'.!:::§J6¼\•i•-=•,'•• 
Textbook Hamada n/a +0.06%-0.15% n/a +0.2% - 0.4% 

C??fto1t:itli'nge>·•:;}:i:'!•••!+•H•Si::<t+:9!aYf::iH+i:'';:,'::x••'T9:1•.h•9;;3';•+::::))'./:)iff:;:<s§?.'9.'i6:'T'•::••:t,:. •• :'":'§_s-~fo:o. ·- ,,,,,,,. 

Q. What do the figures above mean for PGE's requested ROE? 

A. Looking at the modified ROE estimates in Table 3 above as well as at the recently allowed 

ROEs displayed in Table 1, it is clear that PGE's requested ROE of 9.75% is well within the 

range of what is reason.able for an integrated electric utility such as PGE. I therefore 

continue to recommend that PGE be allowed an ROE of9.75% 

45 Details are in PGE Exhibit 2304. In Table 3, I subtract 12.5 basis points from the calculated figure to account for 

inclusion of this figure in line one of the Muldoon columns and line 2 of the Gorman columns of the modified 

results. 
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IV. RESPONSE TO SPECIFIC ISSUES RAISED 

1 Q. "What do you address in this section? 

2 A. I respond to certain criticisms of my direct testimony. First, I discuss the critique of my 

3 reliance on methods other than those used by Commission staff. Second, I respond to 

4 certain criticisms of the inputs to my models. Third, I respond to Mr. Gorman' s critique of 

5 my risk premium analysis. Fourth, I comment on the critique of the ECAPM. Last, I 

6 respond to the critique of my financial risk considerations. 

A. Response to Specific Inputs and Methods • 

7 Q. Please comment on the use of methods other than those relied upon in the Muldoon 

8 Testimony. 

9 A. The Muldoon Testimony observes that my direct testimony relies on methods not commonly 

11 

12 

13 

14 

15 

16 

17 

18 

used by staff in Oregon. In response I note that I use several methods because I agree with 

Professor Myers of MIT, who famously observed that 

Use more than one model when you can. Because estimating the ofportunity cost 

of capital is difficult, only a fool throws away useful information.4 

I believe this is especially true following the financial crisis and ongoing changes to the 

electric industry, which makes the measurement of the cost of equity harder. Different 

models may provide insights at different times. 

Q. How about the statement that it is more common to use 10- or 30-year yields rather 

than 20-year yields?47 

46 Stewart C. Myers, "On the Use of Modern Portfolio Theory in Public Utility Rate Cases: Comment," 

Financial Management, Autumn 1978, p. 67. 
47 Staff Exhibit 500, p. 36. 
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t 1 A. In principle, I have no problem with using 30-year treasury bonds in the CAPM or risk 

\ 

. 2 premium - I do believe long-lived assets should be financed with long-lived :financial 

3 instruments 48 and that it is important to be consistent within and across models. Because the 

4 horizon of long-lived bonds as used by Ibbotson to calculate the MRP is approximately 20 

5 years, I use a 20 year bond to measure the risk-free rate. An alternative would be to use a 

6 30-year risk-free rate and make an adjustment to the MRP for any inherent maturity 

7 premium. Similarly, it is important that the risk-free rate that is added to the premium in the 

8 Risk Premium model have the same maturity as the instrument used to derive the premium. 

9 The issue of the maturity of instruments was explored at length by the Surface 

10 Transportation Board (STB) in the Ex Parte 664 proceeding, where the STB agreed with the 

11 academic experts that a 20-year risk-free rate was appropriate. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Lastly, I do not see any unique circumstances pertaining to the yield curve (the yield on 

treasury bonds of varying maturity) that indicate the use of a 20-year vs. a 30-year treasury 

bond to measure the risk-free rate leads to any bias. Therefore, I do not consider this 

criticism of my testimony to have merit. 

Q. The Gorman Testimony critiques your risk premium model. Please comment. 
/ 

A. The criticism is focused on my risk premium analysis relying on an inverse relationship 

between risk premia and interest rates, which Mr. Gorman finds to be "misspecified" and 

"unreliable."49 Preliminarily, I note that my risk premium estimates supported a range· of 

9.9% to 10.4%, so that PGE's requested ROE is well-supported by methods other than the 

risk premium model. In addition, I find it difficult to see how my measure of the risk 

48 Note that PGE Exhibit 2200 discusses the issuance oflong-lived bonds for PGE. 
49 ICNU Exhibit 200, p. 53. 
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premium using a regression analysis is more "simple" than Mr. Gorman's use of simple 

2 averages.5° Consequently, his criticism has no merit. 

3 Q. How about the critique of your ECAPM? 

4 A. The critique that the ECAPM should not be relied upon51 is misguided for several reasons. 

5 There is ample evidence that the Security Market Line (SML) is flatter than predicted by the 

6 CAPM.52 This effect is reduced but not eliminated when long-term risk-free rates are used, 

7 so I reduce the empirical estimated of the effect to account for the reliance on long-term risk 

8 -free rates. However, the Value Line adjustment to betas account for the fact that due to 

9 measurement errors, the estimated raw betas are lower than their true value - this is not an 

10 adjustment for a convergence but an adjustment for measurement errors. Professor Blume 

11 showed that the historical measurements of a company's beta are not the best predictors of 

12 what that company's systematic risk will be going forward. Professor Blume was able to 

13 apply a consistent adjustment procedure to historical betas that increased their accuracy in 

14 forecasting eventual realized betas - this is the Blume adjustment that Value Line relies 

15 upon. 53 

16 

17 

18 

B. Financial Risk 

Q. Please summarize the textbook view on financial risk. 

A. Financial risk or capital structure is a large topic in financial economics and I know of no 

MBA text that does not consider financial risk (using market value capital structures) when 

50 ICNU Exhibits 214 and 215 
51 ICNU Exhibit 200, p. 64-66. 
52 For a discussion and academic references, see, for example, Villadsen, Vilbert, Harris and Kolbe, "Risk and 

Return for Regulated Industries," Academic Press, 2017, pp. 82-84. 
53 Blume, M. E. (1971), "On the Assessment of Risk," Journal of Finance, 26, pp. 1-10. 
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teaching cost of capital. A replication of the text from a standard MBA textbook is provided 

2 below:54 

~---~-----'---~-------~"---~~--------'----;..:......~ 

Js-:.?]~t;t "tiett$.J. ~ !\$.Jt ~t,iUit¥o..?. 

Beciiise.deb.t h~ a loV/er ciQsfof,qapital'tp:an eqmi;y,.a c::01ii~ 

mcii:J. ·mistake is fo assume' that a fii'in ;cart reducitirs :over.ail 
WAGG by jiitfeasfug ~hrrunount',~tc!~bt Bn~idrig; I[fhfa 
irrategy:works; shoµ!i:ln\afaintake onis tntJ~hdebt.a~.po,,0 

~ibi~, ~tleastas lq;iga;; the dd'.\tjS :tioniskyi' . . 

Tliis ~tgument lgno·res the: f?ct rµ.a't even· 1f rk d.ebr 

i(risic fr~e ait.d .. tl1e; fi.1:m \yiTI i;iot defuwt; :adclilig herage 

Iricfoaseftl.ie risk. q{ the equ}ty .. Giveu cl;ie in.cn:ase ih.n!it.:: 
eqtilt}< ,holders 'Y!ll deni;im~ a higher ~ifl~ preiniuni ind;\ 

. therefon:, ::i)llgb.er <::xpec(ed r,eturn. Th~ focrease in,.the cost> 

of eqtiiiy eitacrly 9£f,iets i:b,e beridkof a gn~aJe:r' relianq: oi1) 

me che.1.per d~kcaj!ital;; SQ rliat the for#'~ q\reraU c6st q(i 
capital r~rn:ajri~ Mchangec,L ·• 

3 As Professors Berk and DeMarzo further note: 

4 The levered equity return equals the unlevered equity return, plus 

5 and extra "kick'' due to leverage .... The amount of additional risk 

6 depends on the amount of leverage, measured by the firm's market 

7 value debt-equity ratio, D/E .... 55 [emphasis added] 

8 Financial economics simply do not leave any doubt that the cost of equity increases with 

9 :financial leverage and that financial leverage is measured using market value. I, like other 

10 witnesses, estimate the cost of equity using market data in the CAPM-based and DCF-based 

11 models and therefore the estimation process uses market data.56 

12 Q. How did you measure the financial leverage? 

13 A. As discussed in my direct testimony, I measure leverage using the textbook definition above 

14 for the CAPM and DCF-based methods, but use book value for the .risk premium model to 

15 ensure I use the same type of data as I use in my estimation procedures. Because the CAPM 

16 as implemented uses Value Line betas, which are estimated over a five-year period, I need to 

54 Jonathan Berk and Peter DeMarzo, "Corporate Finance," Third Edition, 2013 (Berk & DeMarzo 2013), p. 492. 
55 Berk & Peter DeMarzo 2013, p. 489. Similar comments appear in Richard A. Brealey, Stewart C. Myers, and 

Franklin Allen, 2014, Principles of Corporate Finance, 11th edition, McGraw-Hill Irwin (Brealey, Myers & 

Allen2014),p. 433. • 
56 Versions of the risk premium model that use allowed or realized ROEs use book value as does the comparable 

earnings model. 
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use a five-year capital structure for the sample, whereas the DCF methodology use 

2 contemporaneous market data. To the extent that the capital structure used to estimate the 

3 cost of equity differs from the capital structure used to set rates for PGE, I need to consider 

4 the difference in leverage. As the allowed ROE commonly is determined using book value 

5 ( or deemed regulatory) capital structures, I need to ensure that the risk premium model 

6 consider any difference in leverage between PGE and what is inherent in the allowed ROEs. 

7 As described in my direct testimony, I consider several methods to ensure that no one 

8 method unduly biases the estimation process. The most commonly used method in textbooks 

9 is the Hamada method, which is also used by Staff (incorrectly relying on book value capital 

10 structures). It converts the equity beta that is estimated for each proxy company into the 

11 beta that would be _relevant if the proxy company hypothetically had the same equity 

12 

13 

14 

15 

16 

17 

18 

percentage as PGE. As an alternative and for the DCF method, I also calculate the After-Tax 

Weighted Average Cost of Capital as a weighted average of the cost of equity and the cost 

of debt and attempt to ensure that customers pay the same for capital regardless of capital 

structure. 

Mr. Gorman argues that both Value Line and S&P assess a company's financial risk 

based on its book value leverage, book value cash flows, and the earnings on its book value 

common equity57 rather than market value as textbooks recommend.58 Mr. Gorman further 

57 ICNU Exhibit 200, pp. 68-69. 
58 See, e.g., Brealey, Myers & Allen2014 p. 437; Berk & DeMarzo 2013, pp. 488-489; Stephen A. Ross, Randolph 

W. Westerfield, and Jeffrey Jaffe, 2013, Corporate Finance, 10th edition, McGraw-Hill Irwin, p. 489; and Mark 

Grinblatt and Sheridan Titman, 1998, Financial Markets and Corporate Strategy, 1st edition, Irwin/McGraw-Hill, 

at p. 464. 
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states that I believe that there are two levels of :financial risk, one on a book value basis and 

one a market value basis. 59 

There is only one measure of financial risk, and that measure is based upon market 

value and supported in every textbook on corporate finance of which I am aware. Further, 

the view is not just an ivory-tower creation. Duff & Phelps, an off-the-shelf cost of capital 

provider, also uses market-value capital structure in the cost of capital estimates.60 The 

companies in the sample, however, all do not have the same capital structure. • I merely 

recognize that fact. 

Every day experience also indicates that market value is the measure of financial risk. 

When refinancing your home, the mortgage lender doesn't care what you paid for your 

house, i.e., its book value. The lender's risk is based upon the market value of your home, 

not its book value. 

The methodology does not say that a 10 percent return on a market value of 1.5 times 

book value should yield a 15 percent return on book value. What it does say is that a 

company that has a lower equity percentage than what was used to estimate the return on 

equity requires a higher return on equity than what was estimated. 

Is Mr. Gorman correct that credit rating agencies use book value when calculating 

credit metrics? 

Yes, but credit rating agencies are concerned with the credit worthiness of debt issuing 

entities; their ability to pay interest and repay debt. They are not concerned with the return 

59 ICNU Exhibit 200, p. 55. 
60 See, for example, Duff & Phelps 2016 ValuationHandbookp. 39. 
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equity investors receive per se. Their only concern with ROE is whether it enables the 

company to comfortably cover its debt obligations (interest and debt repayments). 

How do you respond to Mr. Gorman's assertion that the ATWACC is poor regulatory 

policy? 

Let me be clear - I am merely using the financial leverage methodology (Hamada or the 

After-Tax Weighted-Average Cost of Capital (ATWACC) to ensure that capital structure 

and ROE are consistent. Mr. Go1man discusses three reasons that he believes the ATWACC 

would be poor regulatory policy, 61 but none of the reasons are accurate. First, he claims 

that the ATWACC is not transparent and fails to provide clear objectives for management. I 

am not sure how as my approach is &scussed in every MBA text I know of. Nothing I am. 

recommending would change how a regulated company manages its capital structure or its 

reporting requirements to its regulator, so the objective cannot possibly be affected. Second, 

Mr. Gorman claims that the ATWACC would somehow introduce instability in the utility's 

cost of service rates and tariffs. I am just puzzled as the Hamada and A TW ACC methods 

are simply techniques to assess the reasonableness of the recom.m.ended ROE and have 

nothing to do with rates or tariffs other than what the allowed ROE impacts. Third, Mr. 

Gorman claims that the ATW ACC inflates the equity return for utility investors. 62 Again, 

this is not accurate. The consideration of financial leverage simply recognizes that financial 

risk is important and should be recognized when setting the allowed ROE. It is not an adder, 

but it is sym.m.etrical in its application. 

61 INCU Exhibit 200, p. 56. 
62 ICNU Exhibit 200, p. 68-69. 
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Does the fact that you have not addressed all issues in other party's testimony indicate 

that you agree? 

No, it does not. 

Does this conclude your testimony? 

Yes. 
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UE 319 / PGE 12? 
Villadsen, 

Hl5T10Y Index Hl5T20Y Index Hl5T30Y Index 
Federal Reserve US Federal Reserve US Federal Reserve US 

H.15 T Note Treasury H.15 T Note Treasury H.15 TNote 
Constant Maturity 10 Constant Maturity 20 Treasury Constant 

Year Year Maturity 30 Year 
5/31/2017 2.30 2.70 2.96 
4/30/2017 2.30 2.67 2.94 
3/31/2017 2.48 2.83 3.08 
2/28/2017 2.42 2.76 3.03 

1/31/2017 2.43 2.75 3.02 
12/31/2016 2.49 2.84 3.11 
11/30/2016 2.14 2.54 2.86 

10/31/2016 1.76 2.17 2.50 
9/30/2016 1.63 2.02 2.35 
8/31/2016 1.56 1.89 2.26 

7/31/2016 1.50 1.82 2.23 

6/30/2016 1.64 2.02 2.45 
5/31/2016 1.81 l.22 2.63 
4/30/2016 1.81 2.21 2.62 
3/31/2016 1.89 2.28 2.68 
2/29/2016 1.78 2.20 2.62 
1/31/2016 2.09 2.49 2.86 

12/31/2015 2.24 2.61 2.97 
11/30/2015 2.26 2.69 3.03 
10/31/2015 2.07 2.50 2.89 



AEP 
Allete 
Alliant 
Ameren • 
CenterPoint 
CMS 
Consol Ed 
Dominion 
DTE 
Edisonlnt'I . 
El Past> • 
Entergy 
iDACORI'·•··• 

MGE 
OGE 
Otter Tail 

PG&E··· 
PGE 
Pinnacle 
PN@>·· 
PPL 

Public Serv. 
SCANA 
Sempra 

Vectren 

Xcel 

UE 319 / PGE / 2? 
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Single stage DCF ROE estimation using Muldoon dividends and growth rates 

Muldoon Dividend 

Dividend Muldoon Price yield 

2.39 66.14 3.61% 

2.14 66.77 3.21% 

1.26 39.04 3.23% 

f.78 ••• :i4 .. 1i=i··· 3.29% 

1.07 27.13 3.94% 

1.33 43.98 3.02% 

2.76 76.52 3.61% 

3.02 77.20 3.91% 

3.36 100.60 3.34% 

i2+ 77;48 • t 82%•• 
l,30 •. ••• 48:ii••··•.·•• p09B< 
3.50 74.83 4.68% 

····<2:24 ..•••• ·::-·:··, > 2.73% 8.2;07 

1.25 64.42 1.94% 

1.27 35.26 3.60% 

1.28 37.85 3.38% 
• 2:bs. 65.09 • 3.:20% 
1.34 44.54 3.01% 

2.68 81.11 3.30% 

1.58 36.39 4.34% 

1.72 44.79 3.84% 

2.42 67.90 3.56% 

3.28 107.99 3.04% 

1.70 56.47 3.01% 

1.44 43.17 3.34% 

Dividend Growth 
5.11% 
3.62% 
6.22% 

4.41% 
3.67% 
6.58% 
2.86% 
8.34% 
7.38% 
g;ss¼ • 

2.07% 
•• 6.98% 

3.85% 
9.31% 
1.91% 

EPS Growth 
4.11% 
4.15% 
6.71% 

5.82% 
6.00% 
6.58% 
3.44% 
5.68% 
5.23% 

/4,55% 

-2.62% 
•• 2;80% 

6.83% 
5.76% 
5.71% 

• ·. 8,32% 

3.43% 

ROE Using Div 

Growth 
8.73% 
6.82% 
9.45% 

7:69% 
7.62% 
9.60% 
6.47% 

12.26% 
10.72% 

• <12:41% 

• 10.p3%. 
6.75% 

••••.• ... 9:7.1% 

5.79% 
12.91% 
5.29% 

1L35% 
9.47% 

ROE Using 

EPS Growth 
7.72% 
7.36% 
9.94% 

•• • .•. ·9;JQo/o 

9.94% 
9.60% 
7.05% 
9.59% 
8.57% 

/7.41%· 

6:66% 
NMF 

s;s391al 

8.77% 
9.36% 
9.09% 

11,52% 

6.44% 

.•••• /8,16% 

6.46% 
5.12% 4.33% 8.42% 7.64% ... , ,. ,. . .. 

10;01%;> ••. ···• s.ssW + ·•········• ... ••·• i2.7ii{ > frj~~! 
3.28% 

5.08% 

4.95% 
7.47% 
4.45% 
6.14% 

Staff Proxy Average 
Adjustment 

ROE 
Midpoint 
Staff Recommendation 
Midpoint 

1.51% 

2.53% 

4.38% 
11.47% 

6.84% 
5.70% 

Sample selection adjustment: 

Hamada adjustment: 

Muldoon modified range: 

7.63% 

8.92% 
8.51% 

10.50% 
7.46% 

9.48% 

10.65% 
0.125% 

10.78% 
9.74% 
9.20% 
9.47% 

5.85% 

6.37% 
7.94% 

14.51% 

9.85% 
9.04% 

8.58% 
0.125% 
8.71% 

0.15% 0.20% 

0.06% 
9.68% 

0.15% 
9.82% 
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B BL 
u ~ [1+ (1-Tcl x(D/E)] 

Screen UE319 UE319 
# PGE Staff 

1 1 Yes No 
2 2 Yes No 
3 3 Yes No 
4 4 Yes Yes 
5 7 Yes No 
6 9 Yes No 
7 10 Yes No 
8 11 Yes No 
9 12 Yes No 
10 14 Yes Yes 
11 15 Yes Yes 
12 17 Yes No 
13 23 Yes Yes 
14 26 Yes No 
15 29 Yes No 
16 30 Yes No 
17 32 Yes Yes 
18 33 Yes No 
19 34 Yes No 
20 35 No Yes 
21 36 Yes No 
22 37 Yes No 
23 38 Yes No 
24 39 Yes No 
25 44 Yes No 
26 47 Yes No 

25 6 
3 

1 Continuity Screen 
2 Sensitivity Mid Cap 

13 14 15 

%Preferred 

%Debt %Equity stock 

VL 
Cap Structure Percentages 

2017 I 2017 I 2017 

%LT Common Preferred 
Debt Equity Stock 

46.4 53.6 0.0 
39.7 60.3 0.0 
39.4 58.6 2.1 
45.1 54.9 0.0 
51.0 49.0 0.0 

54.4 45.6 0.0 
42.7 57.2 0.1 
40.1 59.6 0.3 
42.8 57.2 0.0 
42.0 52.4 5.6 

44.2 55.8 0.0 
50.8 48.2 1.1 
40.7 59.3 0.0 
25.1 74.9 0.0 
33.1 66.9 0.0 

35.4 64.3 0.4 
42.9 56.4 0.7 
48.0 52.0 0.0 
39.1 60.9 0.0 

I 53.5 45.5 1.0 

54.2 45.8 0.0 
35.3 64.7 o:o 
47.1 52.9 0.0 
40.6 59.2 0.1 
38.3 61.7 0.0 
46.4 53.6 0.0 

3 PGE Peer Group (UE 319/PGE/1100 Villadsen/29) 

1.9 

-VL 
Beta 
0.65 
0.80 
0.70 
0.70 
0.85 
0.65 
0.55 
0.70 
0.65 
0.65 
0.70 
0.65 
0.75 
0.70 
0.95 
0.85 
0.65 
0.70 
0.70 
0.75 
0.70 
0.70 
0.65 
0.80 
0.75 
0.60 

20 22 .24 26 

2017 
Relevered 

VL 2017 Beta Equity 

2017 Unlevered Equity at Risk Ibbotson 

Tax Rate Beta 49.5% Premium ERP 

36.0% 0.42 0.68 4.50% 6.90% 

20.0% 0.52 0.93 4.50% 6.90% 

15.0% 0.44 0.80 4.50% 6.90% 

38.0% 0.46 0.75 4.50% 6.90% 

36.0% 0.51 0.83 4.50% 6.90% 

34.0% 0.36 0.60 4.50% 6.90% 

34.0% 0.37 0.61 4.50% 6.90% 

30.0% 0.47 0.80 4.50% 6.90% 

26.0% 0.42 0.72 4.50% 6.90% 

25.0% 0.39 0.67 4.50% 6.90% 

36.0% 0.46 0.76 4.50% 6.90% 

35.0% 0.38 0.63 4.50% 6.90% 

25.0% 0.50 0.86 4.50% 6.90% 

35.0% 0.57 0.94 4.50% 6.90% 

32.0% 0.71 1.18 4.50% 6.90% 

25.0% 0.60 1.04 4.50% 6.90% 

25.5% 0.41 0.71 4.50% 6.90% 

21.5% 0.41 0.72 4.50% 6.90% 
34.5% 0.49 0.81 4.50% 6.90% 

35.0% 0.42 0.69 4.50% 6.90% 

27.0% 0.38 0.64 4.50% 6.90% 

37.0% 0.52 0.84 4.50% 6.90% 

32.0% 0.40 0.67 4.50% 6.90% 

29.0% 0.54 0.91 4.50% 6.90% 

35.0% 0.53 0.87 4.50% 6.90% 

33.0% 0.38 0.63 4.50% 6.90% 

Mean 2017 
Staff Peer Screen 0.18% 

Staff Mid Cap Sensitivity 0.16% 

Company Screen ,__ __ o_.3_4~'/4 .... o __ _. 

2017 
Staff Peer Screen 0.27% 

Staff Mid Cap Sensitivity 0.24% 
Company Screen ,__ __ o_.5_· 2~•;. __ • __ _. 

27 

Hamada I 
2017 

Adjustment l 
Equity at 

49.5% 
0.14% 
0.61% 
0.46% 
0.21% 
-0.09% 

-0.23% 
0.26% 
0.45% 
0.33% 
0.09% 
0.25% 
-0.11% 
0.49% 
1.08% 
1.06% 
0.86% 
0.29% 
0.08% 
0.49% 
-0.27% 
00.25% 
0.64% 
0.11% 
0.50% 
0.56% 
0.13% 

UE 319 I PGE / 2304 
Villndsen I 1 

Re-calculated using Ibbotson ERP 

Hamada 
2017 

Adjustment 
Equity at 

49.5% I 
0.21% 
0.93% 
0.70% 
0.32% 
-0.13% 

-0.35% 
0.39% 
0.69% 
0.50% 
0.14% 
0.38% 
-0.17% 
0.75% 
1.66% 
1.62% 
1.32% 
0.44% 
0.13% 
0.76% 
-0.41% 
-0.38% 
0.98% 
0.17% 
0.77% 
0.86% 
0.20% 



Portland General Electric 

Constant Growth DCF Model 
(Consensus Analysts' Growth Rates) 

13-WeekAVG Analysts' Annualized 

Line Company Stock Price1 Growth2 Dividend3 

(1) (2) (3) 

ALLETE, Inc. $68.09 5.90% $2.14 

2 Alliant Energy Corporation $39.46 5.95% $1.26 

3 American Electric Power Company, Inc. $67.11 4.01% $2.36 

4 Ameren Corporation $54.75 6.28% $1.76 

5 CenterPoint Energy, Inc. $27.66 5.82% $1.07 

6 CMS Energy Corporation $44.89 6.87% $1.33 

7 Consolidated Edison, Inc. $77.87 3.75% $2.76 

8 Dominion Resources, Inc. $77.18 5.19% $3.02 

9 DTE Energy Company $102.61 5.40% $3.30 

10 Edison International $79.40 5.47% $2.17 

11 El Paso Electric Company $50.03 7.43% $1.24 

12 Entergy Corporation $75.76 6.00% $3.48 

13 IDACORP, Inc. $83.12 4.00% $2.20 

14 MGE Energy, Inc. $63.95 4.00% $1.23 

15 OGE Energy Corp. $35.25 5.53%. $1.21 

16 Otter Tail Corporation $37.93 5.60% $1.28 

17 PG&E Corporation $66.-50 4.17% $1.96 

18 Pinnacle West Capital Corporation $83.62 5.56% $2.62 

19 Portland General Electric Company $44.91 5.07% $1.28 

20 PPL Corporation $37.43 4.20% $1.58 

21 Public Service Enterprise Group Incorporated $44.49 2.63% $1.72 

22 SCANA Corporation $66.79 5.43% $2.45 

23 Sempra Energy $110.71 8.86% $3.29 

24 Vectren Corporation $58.03 5.62% $1.68 

25 Xcel Energy Inc. $44.35 5.41% $1.44 

Source: Exhibits ICNU205 thru 212,218,219, 221.xlsx, [207] tab 

26 Average $61.68 5.37% $1.99 

27 Median 

UE 319 / PGE / 2305 
Villadsen / 1 

Adjusted Constant 

Yield Growth DCF 
(4) (5) 

3.33% 9.23% 

3.38% 9.33% 

3.66% 7.67% 

3.42% 9.70% 

4.10% 9.92% 

3.17% 10.04% 

3.68% 7.43% 

4.12% 9.30% 

3.39% 8.79% 

2.88% 8.36% 

2.66% 10.10% 

4.87% 10.87% 

2.75% 6.75% 

2.00% 6.00% 

3.62% 9.16% 

3.56% 9.16% 

3.07% 7.24% 

3.31% 8.87% 

2.99% 8.06% 

·4.40% 8.60% 

3.97% 6.60% 

3.87% 9.29% 

3.23% 12.09% 

3.06% 8.68% 

3.42% 8.83% 

3.44% 8.80% 
8.87% 
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I. Introduction 
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Dammen - Riter / 1 

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

2 A. My name is Sarah J. Dammen, Manager of Financial Forecasting and Economic Analysis at 

3 PGE. 

4 My name is Amber M. Riter, Economist and Lead Load Forecast Analyst at PGE. 

5 We are responsible for developing PGE's energy deliveries forecast Our qualifications 

6 were provided in PGE/1200. 

7 Q. What is the purpose of your rebuttal testimony? 

8 A. This rebuttal testimony responds to the direct testimony of Oregon Public Utility 

9 

10 

ll 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Q. 

A. 

I 

Commission (Staff) provided in Staff/700 and Staff/1300 on the subject of PGE's 2018 test 

year load forecast and presents an updated load forecast for the 2018 test year. 

What load forecast recommendations does Staff make? 

In Staff/700, Staff makes two primary recommendations with respect to the residential load 

forecast. First, Staff recommends against adoption of the trended weather assumption. 

Second, Staff proposes a set of alternative residential use-per-customer (UPC) models that 

result in a residential forecast of7,702 thousand MWh, or an increase of 142 thousand MWh 

from PGE's initial 2018 test year forecast presented in PGE/1200. 

In Staff/1300, Staff makes two primary recommendations with respect to the 

commercial and manufacturing load fore~asts. First, with respect to the non-residential 

models, Staff echoes the recommendation against the adoption of the trended weather 

assumption made in Staf£'700. Second, Staff/1300 proposes a set of alternative non

residential load forecast regression models that result in a commercial forecast of 6,971 

thousand MWh, an increase of 152 thousand MWh, and an industrial forecast of 4,520 

UE 319 General Rate,.Case - Reply Testimony . 
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1 thousand MWh, a decrease of 69 thousand MWh. Together, this represents an increase of 

2 83 thousand MWh compared to PGE's non-residential forecast. 

3 Q. Does PGE agree with Staff's recommendations or results? 

4 A. No. PGE does not agree with Staff's methodological approach used to estimate the 

5 residential and non-residential forecast models, nor does PGE agree with Staffs 

6 recommendation to reject the trended weather assumption. 

7 PGE is concerned with the counterintuitive results of Staff's forecast and the 

8 methodological approach applied by Staff in their recommended forecast model 

9 specifications. Staff identifies five "improvements" to PGE's model specifications. This 

10 characterization of the approach employed by Staff understates the significance of the 

11 changes they propose. Staffs approach alters many components of the underlying 

12 theoretical direction taken by PGE in estimating energy deliveries. Staff has not provided 

13 evidence or justification for such changes. Section III, Model Specifications, subsections 

14 (a)-(c), address PGE's concerns with each of the significant methodological changes Staff 

15 proposes. 

16 Q. What is PGE's recommendation for the 2018 test year forecast? 

17 A. PGE recommends the Commission adopt the load forecast developed using PGE's models 

18 and the trended weather assumption. An updated load forecast, as of June 2017, is included 

19 in the final section of this reply testimony reflecting recent information, as of May 2017, 

20 consistent with the load forecast update schedule presented in PGE/1200. The forecast 

21 update results in an increase of 38 thousand MWh compared to PGE's initial 2018 test year 

UE 319 General Rate Case - Reply Testimony 
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I forecast. 1 PGE also recommends that the Commission adopt PGE's final load forecast that 

2 will incorporate the most recent data available at the time of the update in September of 

3 2017. 

4 Q. How is your testimony organized? 

5 A. Our testimony is organized into the following sections: 

6 • Summary of forecast evaluation; 

7 • Critique of Staff's proposed alternative load forecast models; 

8 • Response to Staffs rejection of PGE's trended weather assumption; and 

9 • PGE's June load forecast update. 

1 PGE plans to update its forecast once more prior to implementation of rates. This update will occur in alignment 

with PGE's final NVPC filing. 

UE 319 General Rate Case - Reply Testimony 
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1 Q. What should the Commission consider when comparing PGE's recommended load 

2 forecast relative to Staff's proposed forecast and models? 

3 A. Accuracy, reasonableness, and usefulness are three hallmarks of a good forecast that the 

4 Commission could consider when comparing PGE's and Staff's recommended load 

5 forecasts. 

6 Q. · What is the accuracy of PG E's load forecasts? 

7 A. PGE's load forecast models have performed exceptionally well over the years. Table 1 

8 displays PGE's load forecast accuracy, measured in mean average percentage error (MAPE) 

9 for the years 2011 to 2015, compared to industry averages as reported in Itron's annual load 

10 forecasting benchmark.2 PGE tracks forecast performance on a monthly basis and uses 

11 variance analysis to help inform future forecasts. 

Table 1 
Comparison of PGE Forecast Error to Industry Benchmark 
PGE PGE PGE PGE PGE PGE 

Survey 2011 Survey 2012 Survey 2013 Survey 2014 Survey 2015 2016 
Customer 2011 Error 2012 Error 2013 Error 2014 Error 2015 Error Error 
Class MAPE % MAPE % MAPE % MAPE % MAPE % % 

[i\i~l{~,e~itt{\':::;:::tliif il:!Ii\:e,;~'.iiill~l111)1i{Itf;t9::;g%:;;J/:i]i;f 2nff{If:t9,~:f&:f t\;ifft.11:fil'.iI!Iit:{©.f~::}':):):\n8tf@i{iI~§:r1ff:=f{~~t%:;:;; 
Commercial 1.71% 0.4% 1.95% 1.4% 2.08% 1.9% 1.30% 0.6% 1.56% 0.8% 2.0% 

tlW1aiii!ItI'Jl;lr~i:~~]3f1,I')tf g),z:%ifI1Iii.i:fiW!:Ii'{l1'!!J!i.l{ti!ffitlI}::liJj\%{{i,~i~!;~~::iitiiP:i§:% il::I{l%i§'.§jf {fili:tt{:;if tl&(i:~Ji 
System NA 0.5% 1.59% 1.5% 1.46% 2.5% 1.33% 0.6% 1.85% 1.5% 1.4% 

12 Q. What is the expected accuracy of Staffs load forecast? 

13 A. Staff's models are new and do not have a proven track record to suggest how well the 

14 models will perform. Staff did not provide out of sample model testing3 or additional 

2 PGE's load forecast performance is compared to the industry average in Itron's annual benchmark survey. 2016 

results will be released in September 2017. 
3 Out of sample testing is performed by withholding a portion of historical data from the model sample and then 

testing the performance over that period. 

UE 319 General Rate Case- Reply Testimony 
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evidence to suggest that the forecasts produced by their models have any accuracy benefit 

2 over PGE's load forecast and models. 

3 Q. What is the relative reasonableness of PGE's and Staff's load forecast? 

4 A. PGE explains the underlying energy deliveries trends in PGE's service area and results of 

5 PGE's forecast in PGE/1200. In contrast, Staff's models do not seem reasonable given the 

6 trends and information on PGE' s customer usage patterns, and, in fact, seem 

7 counterintuitive. 

8 Q. What are some of the counterintuitive results of Staff's models and forecast? 

9 A. There are many important counterintuitive aspects to Staffs model specifications and 

10 forecast results including: 

11 1) Staff's residential UPC forecast results in a trend that is not consistent with PGE's 

12 historical trend. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

PGE's historical data show a long-term declining trend in residential UPC of 

approximately 1 % annually over the past 20 years, a feature reflected in PGE's load 

forecast. This trend reflects changes in building codes and standards, customer 

preference with respect to appliances and fuel switching, as well as Oregon's long 

standing and continued commitment to energy efficiency. Staff's model 

specifications result in a residential forecast that shows the rate of decline in 

residential UPC to slow dramatically to 0.3% in the 2018 test year. This result, 

likely due to Staffs inappropriate treatment of energy efficiency, does not align with 

PGE's forecasted decrease in UPC or historical averages. 

UE 319 General Rate Case- Reply Testimony 
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2) Staff's estimated models contain incorrect signs on model coefficients. 4 

a. Staffs estimated coefficients on included economic variables contain 

inconsistent .signs, including counterintuitive negative signs m several 

commercial models. This result indicates that as employment in industry 

sectors increases, energy use decreases. This is contrary to the expected 

theoretical relationship that as industries expand, energy use increases. 

b. Staffs models also produce unexpected, counterintuitive signs on the estimated 

coefficients of weather variables in several classes. An estimated coefficient 

with a negative sign on heating degree days (HDD) indicates that as HDD 

increase - or temperature decreases - the demand for energy decreases, an 

unexpected result. We would expect most commerciaf customers to either have 

no response, or a positive load response to an increase in HDD, given heating 

demands. Staffs acceptance of a model with counterintuitive model 

coefficients that are not explained shows disregard for the relationship between 

weather variables and electric demand, and unfamiliarity with end-use trends 

and impacts within specific commercial sectors. 

c. Staffs models produce inconsistent signs on the energy efficiency variable. 

Staff included Energy Trust of Oregon (ETO) expenditures as a proxy variable 

for energy efficiency savings in their proposed models. A positive sign on the 

variable in Staffs model implies that energy deliveries increase as energy 

efficiency measures are implemented. For a number of sectors, Staf;E's 

proposed methodology results in the counterintuitive conclusion that ETO 

4 Estimated variable coefficients represent the marginal effect of a change in an explanatory variable on the variable 

of interest. 
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spending increases electricity consumption. This result indicates that Staff's 

variable selection has resulted in model misspecification and invalid model 

results. 

Staff's non-residential forecast does not reflect recent deliveries trends. 

Staff's models result in a manufacturing forecast that shows a load reduction 

compared to PGE' s proposed forecast. This is unjustified, given the generally strong 

growth in deliveries to PGE's primary service customers, as shown in PGE/1200 

Table 1. Though industrial energy deliveries growth rates can be volatile from year 

to year, PGE has seen strong growth in primary service deliveries over the last 20 

years, with an average annual growth rate of over 3%, and recent growth rates 

averaging above 4% over the past five years.5 Oregon, and more specifically the 

Portland metropolitan region, has become an economic hub for a number of newer 

industrial segments, most notably ( as pe,rtains to electricity consumption) the 

semiconductor manufacturing and data center sectors. Recent growth in High Tech 

Manufacturing, PGE's largest manufacturing segment, provides strong evidence for 

the expectation of continued growth. 

Staff does not explain their forecast result of decreased manufacturing energy 

deliveries. Staff appears to be valuing consistency with comments made in PGE's 

2016 Integrated Resource Plan (IRP), Docket LC 66, with respect to industrial 

growth.6 However, this is refuted by historical and continued growth among PGE's 

industrial customers. 

\ 
5 See PGE Exhibits 2402 and 2407 for recent trends and forecast. 
6 Staf:5'1300, page 19, line 13. 
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What does PGE mean by the "usefulness" of the load forecast, and how useful are 

Staff's models compared to PGE's? 

The utility industry has long valued a load forecasting model based on strong performance 

coupled with ease of interpretation in developing an energy deliveries forecast. A 

forecasting model is "useful" in that it provides a straightforward way to explain results, and 

allows for identification of key drivers and quantification of impacts of changes in those 

drivers. PGE has employed this approach in its long standing choice of structural ordinary 

least squares (OLS) regression models. These models allow for straightforward and 

transparent stakeholder interpretation of results, as well as quantification of weather impacts 

used to implement regulatory mechanisms ( e.g. decoupling). 

Staff has proposed a more compleX;, time series approach to model estimation. This 

approach uses extrapolation of time series trends without clearly defined causal relationships 

to forecast energy deliveries, which represents a clear step away from the interpretability of 

PGE's model. This added complexity will obfuscate the ability of stakeholders to identify 

the relationship between drivers and their ultimate impact to energy deliveries. 

Furthermore, Staff introduced an automated forecasting tool to apply this model 

estimation technique and advocated for a "hands-off' approach with this tool. As a result, 

the model does not employ judgment to verify the sensibility of the model specifications and 

forecast results. Staff's proposed models diminish the "usefulness" of the model structure 

because they do not provide a straightforward way to explain results or allow for 

identification of key drivers or quantification of impacts. 

PGE's modeling approach has been proven over time to meet the tenets of accuracy, 

reasonableness, and usefulness. The contrast is stark: Staffs approach adds unnecessary 
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1 complexity, yields results that are counterintuitive, diminishes transparency between drivers 

2 -andresults, and produces no quantifiedimprovement in accuracy .... 
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• Q. What recoinnienciations does Staff make with respect to the load forecast model ---- -----. 

specifications and estimation? 

A. Staff proposes their own lo ad forecast models, reflecting a nUD1ber of changes to PGE' s load 

forecast model specifications and estimation. These items include: 1) using an automated 

autoregressive integrated moving average (ARIMA) model as opposed to a structural OLS 

regression model; 2) including the same weather variables as "control variables" across all 

models within the residential and commercial sectors, whereas PGE determines which 

weather variables to include individually for each sector; and 3) including energy efficiency 

funding levels as explanatory variables rather than decrementing the forecast for incremental 

energy efficiency, like PGE's method. 

A. Automated Model Selection 

11 Q. What recommendation does Staff make with respect to the use of automated model 

12 selection for estimating load forecast models? 

13 A. Staff proposes that PGE employ R's7 automated ARIMAX8 model selection process 

14 

15 

16 

17 

18 

("auto.arhna") to choose a model specification for each of its residential UPC and non

residential energy deliveries models. The automated model selection process proposed by 

Staff, auto.arima, is designed to optimize selection of an ARIMA model by changing the 

number of autoregressive and moving-average terms and the degree of differencing. The 

optimal model is determined by statistical measures, the Akaike Information Criterion 

7 https://www.r-project.org/. 
8 An AR.IMA model is a generic term for a model of time series data that incorporates historical patterns by 

including any number of (a) autoregressive terms, (b) differencing steps, and (c) moving-average terms. An 

ARIMAX model is an ARIMA model with exogenous regressors. 
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1 (AIC), the corrected AIC (AICc ), or the Bayesian Information Criterion (BIC) values. 
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Q. 

A. 

the process is a key element of its usefulness. 

What concerns does PGE have with the way that Staff has employed auto.arima? 

The auto.arima function neither guarantees optimal model specification, nor a reasonable 

forecast result. Rather, the purpose of the automated model selection process is to select 

dynamic model specification terms (autoregressive, differenced, and moving average) that 

minimize AIC, given previously identified explanatory variables. 

Staff proposes models that are based on PGE's OLS specifications with slight changes 

in variable selection and a different estimation method (ARIMA). These modifications alter 

the model parameters in a way that would require further testing. These changes are 

described below: 

• Staff selects economic drivers consistent with PGE's models, but uses quarterly 

values without monthly interpolation for estimation.;9 

• Staff has added weather variables with a desire for consistency across the 

forecasting sector, which is a change from PGE's models and analysis of actual 

drivers; and 

• Staff includes an annual energy efficiency funding amount as an explanatory 

variable, and, again, no monthly interpolation process is used. 

Changes in the choice of explanatory variables alter the model specification and fit. 

The auto.arima function does not test for appropriate explanatory drivers, look for outliers or 

structural change, or fully address issues related to non-stationarity. Because the automated 

\ 9 The importance of correct interpolation to avoid inappropriate model specification is an item that Staff has been 

sensitive to in prior discussions with PGE, yet in this case, Staff has not used an interpolation method at all. 
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model selection process does not evaluate explanatory drivers, these drivers may not be 

···-• -·-------mearung-ful-0r-statistie-ally-signi-:fiGant-in-th@-s@l@Gted-ARIMA-mooolB,-€-v.gn.:..when-the-y-were---~ ---

meaningful and statistically significant in the OLS models. 

Staff provides no emp:irical justification for any of its selected explanatory variables or 

evidence that it has appropriately tested model specifications. PGE believes that the 

inclusion of inappropriate regressors is likely the reason for the counterintuitive results 

produced by Staff's models. In particular, when using series that are very seasonal in nature 

( e.g., energy deliveries data), it is important to review model specifications and provide a 

clear interpretation of model results. Staff has not demonstrated that its specifications are 

reasonable, and moreover seems to disregard results that are inconsistent with theory (e.g., 

incorrect signs on coefficients) as discussed above. 

Furthermore, PGE finds that, for several sectors, auto.arima optimizes to different 

model specifications than those shown by Staff when the auto.arima code is allowed to 

decrease computing efficiency. For example, Staff uses default options ("arguments")10 in 

the auto.arima function that reduce the number of iterations the code will run and the 

precision of its calculations (i.e., defaults of max.p = 5, max.q = 5, stepwise= TRUE and 

approximation= TRUE). When PGE changes these arguments to allow more computational 

time, auto.arima selects different model specifications with improved statistical measures. 

Additionally, by including the 12-month seasonality of the data in the model specification 

(i.e·., by setting the frequency of the data during the creation of time series objects), 

auto.arima considers seasonal differencing and seasonal autoregressive and moving-average 

terms in its optimization. These examples show again that the ARIMAX specifications 

10 See PGE Exhibit 2414. 
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1 resulting from running auto.arima are highly sensitive to the way the code is run and that 
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A. 

Q. 

This :furthers PGE's concern that Staff has used the auto.arima process as a "hands off'' 

justification for its model specifications without performing diligent testing of results. 

Without this step, the model selection process resulted in counterintuitive and unexplainable 

relationships between drivers and output. 

Does Staff's use of auto.arima guarantee that the models do not suffer from issues 

related to non-stationarity? 

No. Staff states, of the first of five main model improvements, "non-stationarity is addressed 

by using an integrated model that can difference the data. "11 However, in the "hands off' 

way that Staff has implemented auto.arima, it cannot be assumed that non-stationarity has 

been properly handled, and Staff has not provided evidence of proper testing or residuals. 

For example, while a component of the auto.arima is to consider differencing of the 

endogenous variables, it does not consider joint analysis of the variables, which is necessary 

to determine the order of integration and test for cointegration. Furthermore, with the out

of-the-box default auto.arima options Staff used to run auto.arima, and without inputting all 

monthly time series data with seasonality (i.e., setting frequency = 12), auto.arima does not 

consider more than five autoregressive or five moving average terms, nor does it consider 

seasonal differencing, options that should be considered for handling non-stationarity. As 

employed by Staff, auto.arima is not a "quick-fix" for possible non-stationarity. 

How does PGE respond to the use of an ARIMA model specification? 

11 Staf£'1300, page 13, lines 9-10. 
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specification might improve its forecasting model. PGE's goal is a 50/50 best forecast, 

where there is a 50 percent chance that the actual outcome falls short of, or exceeds, the forecast, 

and PGE is interested in investigating the merits of model alternatives, including additional 

analysis of stationarity and ARIMA model specifications as suggested by Staff in PGE's 

IRP Docket LC 66. PGE does not, however, make dramatic changes to its model structure 

without a thorough analysis of specifications and thoughtful testing and evaluation of results 

preceding such a change. Given the strong performance of PGE's current model and limited 

time for investigation since Staff raised concerns in PGE's IRP Docket LC 66, PGE has 

chosen to continue use of its time-tested model rather than make significant changes to its 

modd in the middle of this docket. PGE anticipates continuing to work with Staff and 

interested stakeholders outside of the formal docket proceedings to continue to make 

improvements to its model specifications. This type of analysis requires adequate time for 

careful consideration in order to maintain appropriate causal relationships and should not be 

implemented in a rushed manner. 

B. Weather Variables 

17 Q. What impact does the choice of weather variables have on PGE's forecast and other 

18 filings? 

19 A. The choice of weather variables used to specify PGE's energy deliveries models is arguably 

20 the most important driver of its energy deliveries forecast. Moreover, these specifications 

21 are used for more than just the test year energy deliveries forecast. PGE's forecasting 

22 models are also used to calculate its monthly weather normalization. The decisions made 
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1 with respect to weather variables, therefore, carry through multiple dockets and will be used 

3 Q. What recommendation does Staff make with respect to weather variables included in 

4 PGE's load forecast model? 

5 A. Staff proposes using consistent weather variables across all residential UPC models, which 

6 include HDDs at both a 50 degree and 60 degree set point and cooling degree days (CDDs) 

7 at a 70 degree set point. Staff also proposes using consistent weather variables across all 

8 commercial energy deliveries models, with each model containing both CDD and HDD at 

9 65 degree set points. 

10 Q. How does this differ from PGE's weather variables? 

11 A. Staffs approach differs from PGE's in two primary ways. First, in Staffs approach, each 

12 forecast group within the segment ( at least residential and commercial) includes the same 

13 variables. Second, Staffs non-residential models do not use a multi-part spline approach to 

14 allow for the slope of the weather response to change at different temperatures or "set-

15 points." 

16 Q. What recommendation does Staff make with respect to weather variables included in 

17 the manufacturing models? 

18 A. For the manufacturing models, Staff does not take an approach consistent with its 

19 recommended approach for residential and commercial. Instead of including the same 

20 variables in each model, Staff includes a CDD variable in only one model, Other 

21 Manufacturing. While it is true that the manufacturing sector models are less responsive to 

22 weather than the residential and commercial models, PGE's experience finds a significant 

23 weather response in both the Food and Other Manufacturing segments. 
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Q. 

A 

manufacturing is a small, but important, manufacturing segment in PGE's service territory. 

The segment is characterized by heavy refrigeration, freezer and cooling needs (chillers) in 

which usage increases as summer temperatures rise. Excluding the weather variable in the 

food manufacturing model ignores this response and results in incorrect model specification. 

What is the significance of the weather spline approach? 

Energy usage is incredibly sensitive to weather. As such, the analysfa and selection of 

weather variables is a very important component of the load forecast model. PGE uses a 

weather spline approach, as recommended in Itron's 2014 review of PGE's load forecast 

models and consistent with industry practice, which identifies unique set points and 

considers multiple weather variables to represent the non-linearity orweather response.12 A 

standard set of CDD and HDD, such as those used in Staffi'l300, may fail to capture the best 

non-linear response function for the particular customer class being modeled and forecasted. 

The multi-part spline approach allows for a nonlinear weather response following the 

sensitivity of the customer group to temperature. The use of multiple set points also allows 

for the model to capture the center point of the "U" shaped weather response, where there is 

often some temperature range over which no response is necessary (i.e., no heating or 

cooling). While this "comfortable" temperature zone varies by forecast group, PGE's 

models find that it is often between 55 and 60 degrees for PGE's commercial forecast 

groups. The use of a 65 degree set point in all of Staff's commercial models for both HDD 

and CDD results in a "V" shaped response. This specification does not allow for a 

12 See PGE Exhibit 2412, Slides 6 and 11. 
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"comfortable" temperature, estimated in PGE's models by allowing for space between set 
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Q. 

A. 

temperatures become more extreme customer response changes). 

Why is it important to analyze weather response by forecast group? 

PGE's forecast models classify its energy deliveries by industry segment. This allows for the 

unique characteristics of each class to be used in model estimation. Weather sensitivity 

varies by customer type. While the coefficients on the weather variables will vary in Staffs 

model specifications capturing the strength of response, use of only one set point across 

models loses an important piece of information. As described above, weather response can 

often be visualized as a "U" shape, -not only do Staffs models assume a "V" shape (in the 

case of commercial models), they also assume that the center-point is consistent across 

classes. This is contrary to PGE's analysis that aligns with empirical data and the well

reasoned intuition that different types of customers respond differently to weather. 

For example, the scatter plot provided in Figure 1 below compares the weather 

responsiveness of PGE's Commercial Government and Education (ECGE) class-which 

includes primarily office buildings and schools - and Commercial Food Stores (ECFS). The 

graphics show that the ECGE sector is much more responsive to heating needs at low 

temperatures than to cooling needs at high temperatures. Meanwhile, the ECFS group has 

minimal response to low temperatures. For this reason, PGE includes a HDD variable for 

the ECGE segment in its models, but not for the ECFS segment. 
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Comparison of Weather Response in Commercial Government and Education to Commercial Food Stores 
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Residential segments also respond differently by segment. PGE's models separate 

2 customers with and without electric space heat - a clear reason for a distinctly different response 

\ 3 to changes in temperature. Figure 2 below shows a comparison of UPC for PGE's single family 

4 space heat (SFSH) and single family non-heat (SFNH) segments. It is clear that sector level 

5 analysis aides in model specification and should not be excluded from model development. 

6 

Figure 2 
Comparison of Weather Response in Residential Single Family Space Heat and Non Heat 
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Q. What is PGE's response to Staff's inclusion of "control variables"? 
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A. 

however Staffs interpretation is flawed. The word "important" is a key element of this 

statement. Variables that have no statistical significance, empirical explanatory power or 

theoretical justification are not "important" and should not be included in the model. 

Staff uses this argument to justify inclusion of CDD and HDD variables m all 

commercial models; however, Staff applies this approach inconsistently across sectors by 

including CDD in only one manufacturing model. PGE does not agree that weather 

variables should be applied consistently across all models due to the different weather 

responses observed for different customer segments as shown in Figure 1 and Figure 2 

above. Inclusion of all "important" variables may be a key to robust regression results, but 

inclusion of inappropriate variables results in misspecification and misleading results. 

Does PGE recommend accepting Staf:rs proposal with respect to weather variables? 

No. Staffs proposal misses the mark and is inconsistent with industry best practices. As the 

largest driver of energy deliveries, weather response is an important component of PGE's 

model estimation and deserves rigorous, model-specific analysis. PGE uses a sophisticated 

multi-part spline method to estimate weather respons~, using review of its own load research 

data as guidance and monthly billing data for testing. Staffs proposed models offer an 

overly simplistic approach to estimation of the weather responsiveness of PGE's customers, 

particularly in the non-residential models and should not be accepted. 

13 Staffi'1300, page 15. 
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-----r-~. What recommendafionaoes ___ Staff make w1lli respect to tlie 1reatruent of~nergy 

2 efficiency in PGE's load forecast model? 

3 A. Staff's proposed models include total annual ETO revenue for 2004-2009 combined with 

4 expenditures for 2010-2016 as an explanatory variable in each of PGE's residential UPC and 

5 non-residential energy deliveries models. 

6 Q. What concerns does PGE have with the energy efficiency approach identified by Staff? 

7 A. Staff has not provided any empirical justification for the inclusion of the energy efficiency 

8 variable chosen in its models. Staff employs poor variable selection in its use of an annual, 

9 total nominal expenditures and revenue value in all residential and nomesidential models. 

10 Finally, Staff's results are counterintuitive and inconsistent with theory, with incorrect signs 

\ 11 on coefficients in four of its commercial models, as explained above. 

12 Q. What concerns does PGE have with the energy efficiency variable chosen by Staff? 

13 A. PGE is concerned with the use of a variable that is measured in dollars, at an annual, nominal 

14 and total level to represent energy savings. Since the cost per MWh savings is expected to 

15 change over time, it is inappropriate to use a nominal funding level to estimate MWh 

16 savings. It is also reasonable to expect that the percentage of savings occurring across each 

17 sector varies over time, which implies the need for a sector, or forecast group, specific 

18 variable. Furthermore, in Docket UE 262, PGE stipulated to the use of seasonal shaping of 

19 energy efficiency savings at the request of OPUC Staff; the lack of seasonal shaping is 

20 another measurement issue when using an annual value as proposed by Staff here. 

21 Q. What impact does Staffs energy efficiency variable have on its forecast results? 
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,. 1 A. To assess the impact of Staff's inclusion of energy efficiency funding as a proxy for energy 
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Q. 

A. 

and compared results to Staff's recommended forecast. The result of this comparison was 

very concernrng. The exclusion of the energy efficiency variable from Staff's models 

actually decreases the forecast by 58 thousand MWh, primarily in the commercial class as 

shown in PGE Exhibit 2411. This is counterintuitive; the goal of inclusion of this variable is 

to capture the impact of increased energy efficiency funding for savings to be incurred in the 

test year. As such, the energy efficiency variable should reduce energy deliveries. 

Moreover, eliminating the energy efficiency variable led to forecast group level results 

that vary widely in magnitude and direction. For example, the forecast for the Commercial 

Office Finance, Insurance and Real Estate class increased by 5 .6% while the forecast for 

Other Trade decreased by 2.0%. Staff claims that inclusion of "control" variables is 

appropriate. However, with large and counterintuitive impacts to the forecast, PGE believes 

this example illustrates why only appropriate variables should be included in a regression 

model and contends that Staff should have justified the inclusion of each of its chosen 

variables-. 

What concerns does PGE havt: with Staff's conclusions regarding energy efficiency? 

Staff/1300 states "the variable related to Energy Trust EE funding could be dropped with 

little predictive power lost in the model" and appears to use low significance and 

inconsistent signs to conclude that energy efficiency savings are fully embedded within 

PGE's historical series. PGE disagrees that this conclusion can be made based on Staffs 

~odel results. While PGE recognizes the theoretical merit of the approach to include energy 

efficiency as an explanatory variable, Staffs models are not correctly specified using the 
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A. 

Q. 

A. 

why Staff would include a variabie that was found to be insignificant, and likely 

inappropriate in their recommended models. Inclusion of inappropriate variables leads to 

poor model specification and misleading, nonsensical model results. 

What is PGE's approach to including energy efficiency in its load forecast? 

PGE uses an out-of-model adjustment to account for the impact of energy efficiency savings 

on its energy deliveries forecast, as explained in PGE/1200. This adjustment is made at a 

forecast group level using seasonally shaped ETO forecasts of only incremental savings by 

segment (residential, commercial, industrial). While this is not the only approach possible, 

this is a common approach used in the electric industry15 to account for new savings 

measures. Based on PGE's forecast performance, it has been a useful approach for PGE's 

forecast and allows for a direct link between ETO savings forecast and PGE's final energy 

deliveries forecast. 

Does PGE recommend the Commission accept Staff's proposal with respect to the 

inclusion of energy efficiency funding as an explanatory variable? 

No. Staff seems to present inclusion of an energy efficiency proxy variable as an example 

for PGE to base further analysis on. PGE continues to seek out appropriate explanatory 

variables and test different model approaches with respect to energy efficiency. While PGE 

sees theoretical merit in the type of approach proposed by Staff, PGE believes Staff's 

variable choice is inappropriate and that its methodological implementation flawed. PGE 

14 Staf£'1300, page 17. 
15 See PGE Exhibit 2412, Slide 22. 
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finds that a monthly series in MWh with differentiation between sector and ideally, forecast 
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A. 

D. Summary 

What other changes does Staff make to PGE's forecast models? 

Staff made a number of additional changes to PGE's models, including selecting consistent 

time periods for use in analysis across models, excluding intervention variables and 

excluding residential customer count (NSC7) in the Commercial Restaurants (ECRT) 

model. 16 There also appears to be an error in Staff's presentation of PGE's original large 

customer forecast as summarized in Staff/1300, page 19. Staff presented a large customer 

forecast of 3,169,916 MWh rather than 3,184,028 MWh, as provided in PGE's original • 

filing17
; a difference of 14 thousand MWh that is unexplained. 

What are the magnitudes of Staff's model adjustments on the test year forecast? 

Staff mischaracterizes the relative importance of each model adjustment. Staff recommends 

a total adjustment of 225 thousand MWh to PGE's initial 2018 GRC test year. Staff 

describes the trended weather assumption as "the primary [or main] difference"18 between 

the two models. However, as provided by Staff in response to PGE's Data Request No. 12, 

the estimated impact of the weather assumption is approximately 74 thousand MWh, 

primarily in the residential class.19 Ari additional 58 thousand MWh is due to Staff's 

incorrect specification with respect to energy efficiency, primarily impacting the commercial 

16 PGE Notes that the forecast for residential customer counts was provided in multiple filing locations including "5-

SDEC l 6E Tables (2015-2018)". Also, OPUC DR No. 578 did not specify the time period over which Staff 

requested data. As with all other variables, PGE assumed Staff was looking for the historical series used to create 

the forecast rather than the forecast output and provided response consistent with this assumption. 
17 PGE also provided this information in response to OPUC DR No. 124. 
18 Staff/700, page 11, lines 1-4 and Staf£'1300, page 11, lines 8-9. 
19 See PGE Exhibit 2415. 
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1 class. 20 This leaves an additional 82 thousand MWh21 of difference due to Staffs changes 

- - -----2--------~-m-medel--speei.fi-sat-ien.--------~ 

3 Q. What final remarks does PGE have with respect to Staf:rs forecast models? 

4 A. PGE has serious methodological concerns with Staffs proposed models and the way the 

5 changes were implemented. While PGE understands why Staff might find standardization 

6 to be an improvement, it is important to recognize that loss of flexibility can hinder model 

7 performance. PGE performs rigorous analysis of each sector level regression model; this 

8 includes an analysis of outliers in the data set, structural shifts in the series' and review of 

9 weather and economic drivers. 

1 O Staff misses the mark by recommending a model that does not take into account 

11 available information about individual sector response to weather. While automated 

12 selection processes such as auto.arima are helpful testing tools, they should not be the final 

13 step in analysis. The judgement of an experienced analyst should be fully utilized to employ 

14 appropriate model specification. Moreover, Staffs recommendation for energy efficiency is 

15 inappropriate and adversely impacts model specification. Staff does not provide a 

16 compelling argument for why its models should be used to replace PGE's models, which 

17 have been thoroughly vetted in PGE's prior general rate case test year filings and have 

18 recently been reviewed by a third party for reasonableness. 22 

20 See PGE Exhibit 2411. 
21 After adjusting for the 14 thousand MWh large customer difference that PGE is assuming is an unintentional error 

described above. 
22 See PGE Exhibit 2412. 
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IV. Trended Weather Assumption 
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-··- ---------·-------------------·------~- ·---· 

Q. Why did PGE propose a trended weather assumption for the development of the 2018 

test year load forecast? 

A. PGE proposed the trended weather assumption to proactively address the inherent bias 

created by long-term warming in PGE's service area. This warming trend produces a bias in 

the weather assumption when using an average of historical weather data. A trended weather 

approach (in this case, the "hinge fit" approach) corrects for this bias. As stated by Livezey 

in Black Hills/ Nebraska Gas Utility Company testimony of Docket NG-0061, page 32, "In 

effect, [the hinge fit] eliminates the weakness of the OCN [Optimal Climate Normal, or 

historical average], which always involves a bias towards a past climate, in favor of a bias 

towards current trends. "23 

Q. What basis does Staff provide for recommending against the adoption of a trended 

weather assumption for PGE's 2018 test year load forecast? 

A. Staff does not support a methodology that has not yet been approved by other utilities' 

public utility commissions. Instead, Staff prefers the "simple" averaging of historic weather. 

Staff does indicate that they are willing to consider a weather assumption to address climate 

change, though particularly for long-term forecasts rather than in short-tenn forecasts. 

Q. What misstatements does Staff's make in its characterization of the trended weather 

approach? 

A. Staff states "The [Climate Prediction Center] has greater expertise than PGE with respect to 

weather forecasting. "24 PGE agrees with this statement. PGE's input weather assumption is 

23http://www.psc.nebraska.gov/natgas/comp1eted applications/NG-0061/Black%20Hills

Nebraska%20Direct%20Testimony-Livezey.pdf. 
24 Staff /700, page 6, line 15. 
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not a forecast, nor is PGE attempting to forecast weather. Neither the weather assumption 

----based-onthe-hinge-fit-model,-ne>r-that-baseel-on-the--l-5-~year-relling-·average--is-a-for-eeast"'·--'Fhe-------··-·----- · •-• 

goal is to define an unbiased 50/50 "normal" weather assumption, and this climate normal 

can be considered a benchmark against which to com.pare the variability of actual weather. 

NOAA and its sub-organizations,· including the Climate Prediction Center (CPC), use 

climate normals to put weather conditions in historical context.25 

Staff also states that the Optimal Climate Normal (OCN) method is "simpler" and 

"more responsive to cyclical patterns"26 than the trended weather / hinge fit _method. The 

Optimal Climate Normal (OCN) is a rolling average of the most recent N years, where N is 

determined by the long-term trends of the data itself.27 Commonly N equals 15, for a 15-

year rolling average .. The hinge fit, despite its name, is also conceptually and functionally 

straight forward. It is a constant assumption for years before 1975 and a fit of a straight line 

after 1975. In Staf£'700, Staff critiques that the hinge fit "does not account for cycles" that 

the OCN does. Staff provides :further explanation in response to PGE's Data Request No. 08 

by using a three-year period of above average temperatures as an example of a cycle that 

would have more influence in a 15-year rolling average (or OCN) than in the hinge fit.28 In 

fact, this stability of the hinge fit is a desired feature. 

The goal of any normal weather assumption is to capture the baseline weather condition 

absent impermanent weather variations, even longer-term variations such as those associated 

with the El Nino-Southern Oscillation. Therefore the hinge fit's lack of"responsive[ness] to 

cyclical patterns" is a reason to select the method, rather than reject it. 

25https :/ /www.ncdc.noaa.gov/ data-access/land-based-station-data/land-based-datasets/ climate-normals/ 1981-2010-

normals-data. 
26 Staffi'700, page 8. 
27 http://journals.ametsoc.org/doi/pd:tl10. l 175/2007JAMC1666.l. 
28 See PGE Exhibit 2413. 
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1 Q. Is Staffs use of 15-year average weather, rather than the trended weather assumption, 

-----2~~---1heprimary--driving-factorof--the-difference-betvveeu-PG-E-2s-and--Staf P~20-18-test--year---- ---- ---
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A. 

Q. 

A. 

forecast? 

Staff states that the normal weather assumption is the "primary [ driving] factor"29 between 

PGE's energy deliveries forecast and Staffs energy deliveries forecast without providing 

quantification. This quantification was provided in response to PGE's Data Request No. 12 

where Staff finds the impact of changing the input assumption to have an impact of 7 4 

thousand MWh.30 This impact represents a 0.4% increase in energy deliveries, as compared 

to PGE's initial 2018 forecast, which is hardly the "primary" factor in Staffs proposed 1.2% 

mcrease. 

Does PGE agree with Staffs recommendation that the Commission should not accept 

PGE's recommended trended weather assumption? 

No. PGE does not agree with Staffs recommendation. PGE's recommended approach is a 

proactive, sophisticated approach to address the impact of the warming trend exhibited in 

regional climate data on its energy deliveries. Furthermore, this approach, taken in a timely 

fashion, does not make a dramatic impact to the test year energy deliveries forecast result. 

Staff states that "A trended weather approach departs from the practices of all other 

Oregon investor-owned utilities (IOUs) by assuming that normal weather is not an average 

of past historical weather. 1131 The fact that PGE is the first of six IOU's regulated by the 

OPUC to develop an approach that aims at removing inherent bias from its weather 

assumption is a circular, self-fulfilling justification for rejecting a new proposal. Several 

29 Staff/700, page 11, lines 1-4 and Staff/1300, page 11, lines 8-9. 
30 See PGE Exhibit 2415: 
31 Staff/1300, page12, lines 9-11. 
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1 other utilities have introduced the hinge fit approach32 and the EIA' s Annual Energy 

---··---~2-----------8ut1ook-contains--an-assumptiDn-0f--inereasing--GJ}D-in-the--P-acifi-0--region-0v.er-the--l0ng-teFm~~-

3 using a linear trend of each state's degree days. 33 

\ 
32 See PGE Exhibit 2416. 
33 https://www.eia.gov/outlooks/aeo/assumptions/pd:B'0554(2016).pdf. 
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V. Load Forecast Update 

1 Q. What is PGE's updated 2018 test-year forecast? 
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2 A. PGE completed a forecast update in June of 2017. The updated 2018 test-year forecast is 

3 19,162 thousand MWh on a cycle-month basis. The June 2017 forecast projects deliveries 

4 of 7,509 thousand MWh to residential customers; 6,859 thousand MWh to NAICS-based 

5 commercial- customers; 4,667 thousand MWh to NAICS-based manufacturing (industrial) 

6 customers and 154 thousand MWh to other miscellaneous schedule customers. The main 

7 drivers in the change in the forecast are more recent historical usage data, new economic 

8 forecasts and updates reflecting operational changes among our large customers. 

9 Table 2, below, summarizes the MWh delivery forecast in annual percentage changes 

10 by customer class from 2014 through 2018. 

Percent Change in MWh Deliveries from Preceding Year: 2014-2018 

Sector 2014 2015 2016 2017 (E} 2018 (E) 

Residential 0.1% -0.7% 0.5% -1.6% 0.4% 

Secondary 1.7% -0.1% -1.1% 0.5% -1.0% 

Transmission -21.9% 4.2% -56.2% -0.9% -6.5% 

Primary 8.3% 7.0% 1.5% 3.1% 1.7% 

Miscellaneous -4.9% -1.4% -12.8% -4.5% -2.3% 

Total Retail 0.8% 1.2% -2.6% 0.1% 0.0% 

11 Q. Which items are updated in the new forecast? 

12 A. The June 2017 forecast reflects updated historical data including PGE deliveries to 

13 customers through April 2017 billing cycle, and the most current employment and economic 

14 data. The updated forecast uses the May 2017 Oregon Office of Economic Analysis (OEA) 

15 May 2017 Economic forecast as the forecast drivers and the large customer forecast reflects 

16 the current information on large customer future operations. The load regression models 

17 were re-estimated using a sample period ending in April of 2017. Re-estimation of the load 

18 regression models was essential due to the Bureau of Labor Statistics and the Oregon 
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1 Department of Employment revisions of employment and economic data ( an annual process 

2 known as "benchmarking"). The benchmark data restates two years of historic economic 

3 data and the OEA forecast is developed using the benchmark data. It is important to re-

4 estimate the load regression models to appropriately capture the past two years of economic 

5 conditions as well as to be consistent with the economic forecasts used as inputs to the load 

6 forecast. 

7 Q. What is the result of the updated forecast? 

8 
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10 
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A. 

Q. 

A. 

Forecasted energy deliveries to residential customers are lower in the updated forecast 

primarily due to the 2017 year-to-date actuals. Weather-adjusted, actual residential 

deliveries year to date as of June are [BEGIN CONFIDENTIAL] 

[END CONFIDENTIAL]. Deliveries to non-

residential customers are higher in the updated forecast, due to non-residential deliveries 

through June that are [BEGIN CONFIDENTIAL] 

- [END CONFIDENTIAL], on a weather normalized basis, with the majority of the 

increase in the industrial forecast due to strong performance and growth outlook in PGE's 

high tech manufacturing segment. 

Aside from the above mentioned items, what other inputs are updated in the forecast 

during a general rate case proceeding? 

As mentioned previously, the most important updates are to incorporate most recent energy 

deliveries and economic conditions and to update the forecast with the most current 

economic forecasts. In addition, once a year the energy efficiency quarterly shaping is 

updated when ETO publishes the prior year's achieved savings. ETO also provides an 

updated energy efficiency deployment forecast each year, which is used in the model. 
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1 Q. Did you make significant changes to model specifications or structure in this forecast 

2 update? 

3 A. No, • we did not make any significant changes to the model specifications or forecast 

4 methodology. The purpose of this load forecast update 1s to incorporate the latest 

5 information of customer deliveries and economic conditions. 

6 Q. Why does PGE perform forecast updates? 

7 A. Updating the load forecast is important to provide a forecast that incorporates the most 

8 recent historic deliveries, economic forecasts, large customer information, and revisions to 

9 economic variables to improve year ahead forecast accuracy. 

10 Q. Does this conclude your testimony? 

11 A. Yes. 
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(Base) Delivery Forecast by Market Segment and Service Level 

(Post EE Adjustment) Delivery Forecast by Market Segment 
and Service Level 

Forecast of Incremental Energy Efficiency Program. Savings 

Residential Building Permits, New Connects, 
and Custom.er Counts (Accounts) 

Forecast of Residential Use-per-customer 
and Ultimate Deliveries 

Com.m.ercial Deliveries Forecast by NAICS Cluster 

Manufacturing Deliveries Forecast by NAICS Cluster 

Forecast of Deliveries to Miscellaneous Rate Schedules 

Total Deliveries and Dem.and Forecast 

Forecast of2018 Deliveries to Cost-of Service and 
Direct Access Customers 

Impact of the Inclusion of Staffs Energy Efficiency Expenditures 
Variable on Staffs Residential and Non-Residential Models 

PGE's response to Staff's Data Request No. 125, Attach C 

Staff's response to PGE's Data Request No. 08 

Staff's response to PGE's Data Request No. 09 

Staff's response to PGE's Data Request No. 12 

PGE's response to Staffs Data Request No. 348 
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Exhibit 2401: Delivery Forecast (Base) by Market Segment and Service Level 

(at average weather) 

Base (not adjusted) Forecast 1 

(in thousand MWh) % Change 2 

2014 2015 2016 2017 2018 2014 2015 2016 2017 2018 

Schedule 7 7,613 • 7,563 7,600 7,493 7,577 0.2% -0.7% 0.5% -1.4% 1.1% 

Residential Lighting 5 3 3 3 3 -25.9% -33.6% -2.2% -0.9% -0.3% 

Total Residential 7,618 7,567 7,604 7,496 7,580 0.1% -0.7% 0.5% -1.4% 1.1% 

Commercia 13 6,994 6,988 6,920 6,957 6,974 1.2% -0.1% -1.0% 0.5% 0.2% 

Manufacturing 3 4,616 4,907 4,458 4,615 4,691 1.7% 6.3% -9.1% 3.5% 1.6% 

Miscellaneous Customers 193 190 166 158 154 -4.9% -1.4% -12.8% -4.5% -2.3% 

Secondary Voltage 7,312 7,320 7,239 7,297 7,323 1.7% 0.1% -1.1% 0.8% 0.4% 

Total General Service 7,504 7,510 7,405 7,455 7,477 1.5% 0.1% -1.4% 0.7% 0.3% 

Primary Voltage Service 3,459 3,700 3,756 3,876 3,955 8.3% 7.0% 1.5% 3.2% 2.0% 

Transmission Voltage Service 839 874 382 386 361 -21.9% 4.2% -56.2% 0.9% -6.5% 

Total Retall 4 19,420 19,651 19,147 19,213 19,373 0.8% 1.2% -2.6% 0.3% 0.8% 

1 SJUN17B, Actual to June 2017. 

2 Calculated from rounded numbers. 

3 By NAICS grouping. 

4 Total Retail equals Total Residential+ Commercial+ Manufacturing+ Miscellaneous. Also equals Total Residential+ Total General+ Primary Voltage Service+ Transmission Service, totals may not foot due to rounding. 
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Exhibit 2402: Delivery Forecast (Incremental EE Adj} by Market Segment and Service Level 

(at average weather) 

Net of Price Elasticity and Incremental Energy Efficiency 1 

(in thousand MWh) %Change 2 

2014 2015 2016 2017 2018 2014 2015 2016 2017 2018 

Schedule 7 7,613 7,563 7,600 7,479 7,506 0.2% -0.7% 0.5% -1.6% 0.4% 

Residential Lighting 5 3 3 3 3 -25.9% -33.6% -2.2% -0.9% -0.3% 

Total Residential 7,618 7,567 7,604 7,482 7,509 0.1% -0.7% 0.5% -1.6% 0.4% 

Commercial 3 6,994 6,988 6,920 6,935 6,859 1.2% -0.1% -1.0% 0.2% -1.1% 

Manufacturing 3 4,616 4,907 4,458 4,611 4,667 1.7% 6.3% -9.1% 3.4% 1.2% 

Miscellaneous Customers 193 190 166 158 154 -4.9% -1.4% -12.8% -4.5% -2.3% 

Secondary Voltage 7,312 7,320 7,239 7,274 7,200 1.7% 0.1% -1.1% 0.5% -1.0% 

Total General Service 7,504 7,510 7,405 7,432 7,354 1.5% 0.1% -1.4% 0.4% -1.0% 

Primary Voltage Service 3,459 3,700 3,756 3,873 3,938 8.3% 7.0% 1.5% 3.1% 1.7% 

Transmission Voltage Service 839 874 382 386 361 -21.9% 4.2% -56.2% 0.9% -6.5% 

Total Retail 4 19,420 19,651 19,147 19,173 19,162 0.8% 1.2% -2.6% 0.1% -0.1% 

1 SJUN17E, Actual to June 2017. 

2 Calculated from rounded numbers. 

3 By NAlCS grouping. 

4 Total Retail equals Total Residential+ Commercial+ Manufacturing+ Miscellaneous. Also equals Total Residential+ Total General+ Primary Voltage Service+ Transmission Service, totals_ may not foot due to rounding. 



Exhibit 2403: Forecast of Incremental Energy Efficiency (EE) Savings 

(in thousand MWh) 

Base (B) Forecast 

Incremental EE Savings 1 

Post-EE Forecast (E) 2 

2017 

19,213 

(39) 

19,173 

1 Energy Trust of Oregon (ETO) annual savings deployment forecast. 

2 Totals and differences may not foot due to rounding. 

2018 

19,373 
(211) 

19,162 
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Exhibit 2404: Residential Building Permits, New Connects, Vacancy Rates and Customer Counts History and Forecast 

2014 2015 2016 

Building Permits 3 

Single-Family 8,482 9,999 10,629 

Multi-Family 7,372 p,371 8,082 

New Connects 

Single-Family 3,259 4,480 5,401 

Multi-Family 3,539 3,965 4,712 

Mobile Home 49 64 111 

Other 10 41 32 

Total Residential Connects 6,857 8,550 10,256 

Commercial Connects 1,669 1,935 1,908 

Total New Connects 8,526 10,485 12,164 

Residential Customer Counts 

Single-Family Heat 109,246 109,572 110,374 

Single-Family Non-Heat 350,673 354,075 358,731 

Multiple-Family Heat 178,802 180,880 184,326 

Multiple-Family Non-Heat 57,604 58,743 59,641 

Mobile Home Heat 30,401 30,417 30,501 

Mobile Hom_e Non-Heat 3,886 3,908 3,932 

Other 4,892 4,872 4,883 

Total Number of Accounts 4 735,504 742,467 752,388 

1 Includes actuals through June 2017, except for building permits and connects which include actuals through May 2017, 

2 Forecasted values are identical for base and energy efficiency forecast. 

3 Oregon building permits. 

4 Includes vacant accounts. 

2017 1
'
2 2018 2 

10,214 10,650 

7,156 7,946 

5,525 5,764 

5,592 5,139 

102 60 

19 24 

11,238 10,987 

2,160 2,038 

13,398 13,025 

110,944 111,307 

363,236 367,610 

187,648 190,984 

61,077 62,636 

30,553 30,376 

3,930 3,912 

4,866 4,841 

762,254 771,664 
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Exhibit 2405: Forecast of Residential Use per Occupied Account and Ultimate Deliveries 

(at average weather) 

Net of Price Elasticity and Incremental Energy Efficiency 1 

Use 12er Customer (kWh} 
2014 2 2015 2 2016 2 2017 2018 

Single-Family Heat 15,052 14,808 14,813 14,143 13,870 

Single-Family Non-Heat 10,312 10,112 10,010 9,905 9,870 

Multiple-Family Heat 8,302 8,220 8,090 7,717 7,663 

Multiple-Family Non-Heat 6,074 6,004 5,959 5,879 5,901 

Mobile Home Heat 13,993 14,028 14,167 13,539 13,489 

Mobile Home Non-Heat 10,626 10,722 10,914 10,414 10,309 

Other 10,561 10,703 10,828 10,415 10,417 

Average Use per Customer ,10,351 10,191 10,102 9,812 9,727 

Ultimate Deliveries (millions of kWh) 

Single-Family Heat 1,644 1,623 1,635 1,569 1,544 

Single-Family Non-Heat 3,616 3,580 3,591 3,598 3,628 

Multiple-Family Heat 1,484 1,487 1,491 1,448 1,463 

Multiple-Family Non-Heat 350 353 355 359 370 

Mobile Home Heat 425 427 432 414 410 

Mobile Home Non-Heat 41 42 43 41 40 

Other 52 52 53 51 50 

Schedule 7 Deliveries 7,613 7,563 7,600 7,479 7,506 

Residential Lighting 5 3 3 3 3 

Total Residential Deliveries 7,618 7,567 7,604 7,482 7,509 

1 SJUN17E, Actual to June 2017. 

2 Weather-adjusted. 
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Exhibit 2406: Commercial Deliveries Forecast by NAICS Cluster 

(at average weather) 

Net of Price Elasticity and Incremental Energy Efficiency 

(in thousand MWh) % Change 1 

2014 2 2015 2 2016 2 2017 2 2018 2014 2015 2016 2017 2018 

Food Stores 466 456 . 431 42,8 424 2.1% -2.0% -5.5% -0.9% -0.9% 

Govt. & Education 995 998 969 993 980 1.8% 0.3% -3.0% 2.6% -1.4% 

Health Services 731 729 721 722 722 0.3% -0.3% -1.2% 0.2% 0.0% 

Lodging 105 105 107 106 103 -0.6% 0.8% 1.6% -0.8% -2.8% 

Misc. Commercial 639 640 665 677 645 0.7% 0.1% 4.0% 1.9% -4.8% 

Department Stores/Malls 351 350 343 342 346 1.1% -0.3% -2.1% -0.1% 1.1% 

Office & F.I.R.E. 3 1,050 1018 993 964 964 1.7% -3.1% -2.5% -2.9% 0.0% 

Other Services 803 834 863 861 855 0.3% 3.8% 3.5% -0.2% -0.8% 

Other Trade 724 727 720 715 708 1.5% 0.5% -1.0% -0.7% -1.0% 

Restaurants 478 481 480 484 483 0.7% 0.5% -0.2% 0.7% -0.2% 

Trans., Comm. & Utility 652 649 629 643 630 1.5% -0.5% -3.1% 2.2% -2.0% 

Total Commercial 6,994 6,988 6,920 6,935 6,859 1.2% -0.1% -1.0% . 0.2% -1.1% 

1 Calculated using rounded-numbers. 

2 Weather-adjusted, Actual to June 2017. 

3 Finance, Insurance, and Real Estate. 



Food & Kindred Products 

High Tech 

Lumber & Wood 

Metal Manufacturing and Fab 

Other Manufacturing 

Paper & Allied Products 

Transportation Equipment 

Total Manufacturing 

1 Calculated using rounded-numbers. 

2 Weather-adjusted, Actual to June 2017. 

Exhibit 2407: Manufacturing Deliveries Forecast by NAICS Cluster 

(at average weather) 

Net of Price Elasticity and Incremental Energy Efficiency 

(in thousand MWh) 

2014 2 2015 2 2016 2 2017 2 2018 2014 

236 247 257 268 267 5.4% 

2,142 2,368 2,459 2,561 2,644 10.3% 

98 95 93 99 97 -0.9% 

493 478 450 440 434 -1.5% 

750 737 712 754 750 10.1% 

712 788 313 313 303 -23.1% 

185 191 173 175 17'.? 10.0% 

4,616 4,907 4,458 4,611 4,667 1.7% 

/ 
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% Change 1 

2015 2016 2017 2018 

4.8% 3.9% 4.3% -0.4% 

10.6% 3.8% 4.2% 3.2% 

-2.8% -2.9% 7.2% -2.3% 

-2.9% -5.9% -2.2% -1.4% 

-1.7% -3.4% 5.8% -0.6% 

10.7% -60.2% 0.0% -3.4% 

3.5% -9.6% 1.2% -1.3% 

6.3% -9.1% 3.4% 1.2% 



Exhibit 2408: Forecast of Deliveries to Miscellaneous Rate Schedules 

Net of Price Elasticity and Incremental Energy Efficiency 

Residential 

Outdoor Area Lighting (15R) 3 

Secondary (Commercial) 

Outdoor Area Lighting (15C} 4 

Farm Irrigation et al. 5 

Street and Other Lighting 6 

Total Miscellaneous Commercial 

All Miscellaneous Schedules 7 

1 Calculated from rounded numbers, Actual to June 2017. 

Z Identical for non-price, price-effect and post-EE forecasts. 

3 Existing Schedule 15R. 

4 Existing Schedule lSC. 

5 Existing Schedules 47 & 49. 

2014 

5 

• 15 

80 

98 

193 

198 

(in thousand MWh) 

2015 2016 2017 2 

3 3 3 

13 13 13 

92 80 81 

84 73 64 

190 166 158 

193 169 161 

6 Existing Schedules 91, 9Z & 93, and Schedule 95 beginning in Z013. Rate schedule 93 moved to Rate Schedule 38 in Z014. 

7 Equals line 2 + line 7 

3 -25.9% 

13 -7.5% 

85 2.5% 

56 -9.7% 

154 -4.9% 

158 -5.6% 

/ 
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% Change 1 

2015 2016 2017 2018 

-33.6% -2.2% -0.9% -0.3% 

-9.0% -1.8% -1.1% 0.3% 

15.6% -13.4% 1.9% 4.9% 

~14.2% -13.9% -12.2% -12.0% 

-1.5% -12.8% -4.5% -2.3% 

-2.3% -12.6% -4.5% -2.3% 



2009 
2010 

2011 
2012 

2013 
2014 

2015 
2016 

2017 
2018 

Exhibit 2409: Total Delivery and Demand Forecast 

Net of Incremental Energy Efficiency 4 

Million kWh 1 :~verage MW 2 

19,165 2,337 

18,893 2,274 

19,138 2,334 

19,248 2,312 

19,265 2,346 

19,420 2,329 

19,651 2,344 

19,147 2,287 

19,173 2,366 

19,162 2,328 

1 Cycle-month basis, at end-user meters, weather adjusted; Includes actual deliveries through June 2017. 

2 Calendar basis, at the bus bar, actual through June 2017, not adjusted for weather. 

3 Coincidental annual system peak at bus bar; includes actual through June 2017, not adjusted for weather. 

4 2017 and 2018 are the incremental EE adjusted forecast. 

Peak MW 3 

3,949 
3,582 

3,555 
3,597 
3,869 
3,866 
3,914 
3,726 
3,723 
3,622 

.,--,_..,-
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Exhibit 2410: Forecast of 2018 Deliveries to Cost of Service and Direct Access Customers 

Net of Incremental Energy Effidency 

(in thousand MWh) 

Cost of Service 1 Direct Access 2 

Residential 

Secondary 

Primary 

Transmission 

Lighting 

Total Retail 3 

1 Includes economic replacementVPO deliveries, 

2 Schedule 485/489 deliveries. 

3 Totals may not add due to rounding. 

7,509 

6,779 

2,929 

59 

56 

17,332 

0 

519 

1,010 

302 

0 

1,830 

Total Deliverl'. 3 

7,509 

7,298 

3,938 

361 

56 

19,162 

,,..,;..,.---~-
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Exhibit 2411: Impact of Staff's Energy Efficiency Expenditures Variable in Staff Models 

[A] [D] [E=D-A] 

Per Staff/700, Dropping Energy 

Staff/1300 Efficiency Variable Delta 

Residential Use Qer Customer (kWhLcust) 

Single-Family Heat 14,337 14,757 

Single-Family Non-Heat 10,082 9,915 

Multiple-Family Heat 7,977 8,002 

Multiple-Family Non-Heat 5,969 5,917 

Mobile Home Heat 13,502 13,925 

Mobile Home Non-Heat 10,619 10,552 

Other 10,561 10,561 

Residential Deliveries (thous. MWh) 

Single-Family Heat 1,592 1,639 

Single-Family Non-Heat 3,704 3,643 

Multiple-Family Heat. 1,531 1,536 

Multiple-Family Non-Heat 373 370 

Mobile Home Heat 407 420 

Mobile Home Non-Heat 41 41 

Other 51 51 

\ Total Residential 7,701 7,700 
' 

Commercial Sectors (thous. MWh} 

Food Stores 436 418 

Govt. & Education 954 940 

Health Services 740 739 

Lodging 107 107 

Misc.1Commercial 648 653 

Department Stores/Malls 350 347 

Office & F.I.R.E. 3 1,034 979 

Other Services 872 872 

Other Trade 705 719 

Restaurants 502 495 

Trans., Comm. & Utility 623 625 

Total Commercial 6,971 6,894 

Manufacturing Sectors (thous. MWh) 

Food & Kindred Products 263 261 

High Tech 112 135 

Lumber & Wood 55 51 

Metal Manufacturing and Fab 185 190 

Other Manufacturing 633 633 

Paper & Allied Products 46 44 

\ Transportation Equipment 56 55 

Total Manufacturing 1,350 1,369 

Total Staff Sector Models (thous. MWh) 16,021 15,963 
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420 

(168) 

24 

(52) 

422 

(67) 

(0) 

47 

(62) 

5 

(3) 

13 

(0) 

(0) 

(1) 

(18) 

(14) 

(1) 

(0) 

5 

(4) 

(54) 

0 

14 

(7) 

2 

(77) 

(2) 

23 

(4) 

5 

0 

(2) 

(1) 

20 

(58) 
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F RECAST REVIEW SUMMARY 
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September 2014, • PGE issues a Request for Quote (RFQ) seeking consulting services to 
evaluate its existing load forecasting method. October 2014, Itron contracts with PGE to 
perform the evaluation service. 

» Short Term Forecast 
0 Residential Customer Models 

Q Residential Energy Models 

Q Commercial Customer Model 

q, Commercial Energy Models 

GI Industrial (Manufacturing) Energy Models 

ti) Price Adjustment 
0 DSM Adjustment 

>> Long Term Energy Forecast 

» Peak Forecast 
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RESIDENTIAL CLASS 

7 Use-Per-Customer (UPC) Models 
0 UPC Single Fam.ily Non-space heat 
111 UPC Single Fa1nily Space heat 
0 u·pc Multi-Fan1ily Non-space heat 
0 UPC Multi-Fainily Space heat 
G) UPC Manufactured Ho1ne Non-space heat 
0 UPC Manufactured Home space heat 
@ Other Residential (House Boats, etc.) 

2 Building Permit Models 
11 Single Fam.ily 
0 Multi-Family 

2 Residential Connects Models 
0 Single Family 
0 Multi-Family 

UE 319 I PGE I 2412 
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RESIDENTIAL RECOMMENDATION SU MARY 

□ Simplify 1nodel structure ( e.g. replacing polynomial distributed lag 
(PDL) variables with lag unemployment variables). 

□ Change weather response modeling to HDD and CDD multi.part 
splines. 

□ To capture changing weather response, replace linear trends with 
descriptive trends based on saturation and efficiencies. Alternatively, 
shorten estilnation to 2004-2014. 

□ Population is a stronger driver than building pennits for forecasting 
custo1ners. Forecast customers, instead of connects. 



C M N RESIDENTIAL DRIVERS 
2% 4% 

lllSAE 

l!!lfl Price 

16% ■ Income 

l\>11 Housing Information 

llil. Population/Households 

ii Employment 

ii:lGDP 

:;;. Other 

Itron 2012 Benchmark Survey 
D 77 Utility Responses (PGE not included) 

UE 319 / PGE / 2412 
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D Population/Households is most co1n1non driver (21 % ) 
□ PGE uses Unemployment (5%) and Housing Infonnation (11 %) 
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TOTAL RESIDENTIAL FORECAST 

* Itron 2012, 2013, and 2014 survey of utility 
10 year forecast annual growth rate 

2014 Residential Growth Rate Projection 

40% ·,----------------------

~ 35% -1-----------------------
=g 
8. 30% .. 

~ 25¾ ·!---------
.; 
.'!::! 20% ··-----

~ b 15% +--:===::---

"' § 10% ' 
~ 
~ 5% 

0% 
less- than -1% greater than 2% 

* Itron 2014 survey of utility 2014 forecast growth rate. 64 utility 
respondents 

D PGE residential energy growth rate 
projections are within common one
year ahead and 10-year projections of 
industry 
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C ERCIAL SECTOR 
11 Energy Models by Sector 
" Food Stores 
s Government & Education 
• Health 
• Lodging 
0 Miscellaneous Cormnercial 
0 Merchandise Stores 
e Offices & FIRE 
• Other Services 
• Other Trade 
• Restaurants 
11 Transportation, Communication, Utilities 

l Co1nmercial Connects Model 
" Total Cormnercial 
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C MMERCIAL RECOMMENDATION SUMMARY 

D Simplify models by replacing polynon1ial distributed lag 
(PDL) variables with lag unemployment variables. 

D Change weather response modeling to HDD and CDD 
multipart splines. 

□ Explore alternative economic drivers that closely align 
energy sales with e1nployment 

□ Consider a top-down method due to stable co1mnercial 
class sales model. 



C MON C MMERCIAL DRIVERS 
6% 9% 

29% 

22% 

illlSAE 

Ill Employment 

~iii GDP 

@!Price 

I1Uncome 

ltl!II Retail Sales 

tiiiOSM 

~\Res!dentlal Information 

h',1 Other 

Itron 2012 Benchmark Survey 
□ 77 Utility Responses (PGE not included) 
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□ 37% use residential and/or employment information (similar 
to PGE) 
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T TALC ERCIAL FORECAST 

* Itron 2012, 2013, and 2014 survey of utility 
10 year forecast annual growth rate 

2014 Commercial Growth Rate Projection 

30% ·,----------------------

! 25% r-------------, 
" 8. 
51 20% -+----------

/:1<! 

j1s%-i---------

:::i 

ti 10% 
~ 

~ aJ 5% 
ll. 

0% •. 

less than ~1% 0%-1% 1¾-2¾ greater than 2% 

* .Itron 2014 survey of utility 2014 forecast growth rate. 64 utility 
respondents 

□ PGE co1mnercial sector gro\\rt:h rate 
projections within co1n1non one-year 
ahead and 10-year projections based on 
industry bench1nark 

,.,-----
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INDUSTRIAL SECTOR 

7 Sector Models 
® Food 
® High Tech 
0 Lumber 
G Metals 
@ Other Manufacturing 
® Paper 
~ Transportation Equip1nent 
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INDUSTRIAL USAGE RECOMMEND I N 
SU ARY 

UE 319 / PGE / 2412 
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□ Explore alternative econo1nic drivers that closely align 
energy sales with employment 

□ Shorten estimation tilne horizons and employ statistical 
corrections (AR tern1s) to improve economic driver 
relationships 

□ Apply flat forecasts for sectors with no growth 

□ Consider a top-down 1nethod due to stable industrial class 
sales model.-



co 

12% 

MON INDUSTRIAL DRIVERS 

46% 

,/!ii Production/Output 

mm Employment 

Uill! Price 

\': Other 

Itron 2012 Benchmark Survey 
□ 77 Utility Responses (PGE not included)· 
D 25% use employment information (similarto PGE) 
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T TAL INDUSTRIAL FORECAST 

'2d1iN~ti6rial survey* 
.. ,.,,•,i,.,: ,• ,.,1··. , ·, .. ·,· 

* Itron 2012, 2013, and 2014 survey of utility 
10 year forecast annual growth rate 

2014 Industrial Growth Rate Projection 
30% .. ,--------------------

0% 
lessthao~1% -1%-0% 0%-1% 

* Itron 2014 survey of utility 2014 forecast growth rate. 62 utility 
respondents 

□ PGE growth rate projections are higher 
than the 10-year average projections in 
the benchmark survey 

D POE one year growth rates are high 
relative to 1nost 2014 fore casts 
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PRICE ELASTICITY BENCHMARKS 
PGE Elasticity Range 

* Based on 91 electric company responses 

• Ran e of Short Term Price Elastici 

0 .. 900 

0.700 

0 .. 600 

0.500 

OAOO. 

0.300 

0.200 

1J:IOD 

0J002 0.00·1 0.0-:JO 

I• ResklentLol ra Commerci,:,1 o lnciustrio! I 

0.1B8 0:I93 

O.ClOO L-------==-------'---' 

0.5T2 
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Itron, Price Effects 
Be11climarki11g Study Final 

Re ort2006 



ELASTICITY: RECO MENDATI N 
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► No changes required as elasticities are within benclunark 
ranges and price adjust1nents are small 

► Consider modeling price using a four ( 4) period moving 
average or imposing the existing polynomial distributed 
lag (PDL) structures to replace co1nplex PDL variable 
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ACC UNTING FOR DSM 

20 

18 
II) 

.,~ 16 
[ 14 
E 12 
8 10 ., 
"5 
... 8 
w 

.c 6 
E 
:;j 

z 
2 

0-

Accounting for DSM 

Subtract future DSM Estimate a model with Capture DSM impacts Other 
savings from your historical DSM added in through the SAE model 

forecast and then subtract past 
and future DSM savlngs 

-- PGE Method 

speclfication 

Itron, 2013 Forecasting Benchmark Survey 



DS : REC MMENDATION 

► Approach is commonly used. 

UE 319 /PGE / 2412 
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► Consider shaping monthly DSM based on seasonality of , 
the measure ( e.g. lighting produces more savings in the 

winter than summer) 
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l NGTER 

•. R~s.ide'nif~1":::.•1 ,, ••. 
. :,2cds~202s':•//·.· •. • 

' ... · ... •.··· ... 

Histbric.afAverage :> •• 
•. 2ocio.;zbt3:\ ·. ·•.• • .• • •• 

FORECAST C PARIS 

. Hi~torid~fAVer'age 
:·2000.,20.13. • • 

.Ccimmerdal .• '· .: • ... ·. •• 
2015.:.20~9AYer~g~<< •• • •• 

<:Hist6rica1Aver~ge> • ' • 
.2000.:2013 • • .. 

* Itron 2014 survey of utility 10 year forecast (2015-2025) annual growth rate 

N 
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L NG-TERM ENERGY RECOM ENDATIONS 

1. System energy forecast is within the bounds of a reasonable projection. 

2. Long term forecast growth rates are high relative to 2000-2013 growth rates. 
Consider shortening the historical growth rate calculation to obtain better 
consistency with the short-term models. 

3. Monthly growth rates embed historic weather patterns causing each 111onth to 
grow differently. Consider seasonal growth rates to stabilize monthly load 
profile. 

4. Consider using short-term econometric models to extend the forecast out 
beyond 2020. 

□ Use economic forecast to drive energy forecast 
D Use end-use efficacy trends to capture changing efficiency 
□ Allows for economic scenarios 
□ Allows for weather scenarios 
□ Clear definition of nonnal weather 
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PEAK FORECAST RECOMMENDATI NS 

UE 319 I PGE I 2412 
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1. Annual peak forecast is within the bounds of a reasonable projection. 

2. Su1mner peaks grow faster than winter peak:s based on surmner and 
winter energy growth rates 

3. Consider using an econ01netric m.odels to forecast monthly peaks to 
improve explanatory power and flexibility in peak fore cast 

□ Tie peak growth to energy growth 
□ Allows for economic scenarios 
□ Allows for weather scenarios 
□ Clear definition of peak producing weather 
□ Weather nonnalize peaks for trend analysis 
□ Use load research data to allocate coincident peaks to custo1ner 

classes or rate schedules 
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PEAK F RECASTING METHODS 

Peak Forecast Method 

I J:i Ec.onometric 

I lii Loa cl Fa,,ti;,r 

59% 

ll1l System 'Load Bvild1.1!p 

wOther 

Itron, Revh'lv of P JM Models, Phase 1 Loud Forecast Jvlodel Evaluation, 2010 

► 59% of companies use 
econo1netric models to 
forecast monthly peaks 

► 8% of co1npanies 
apply a load factor 
method to develop 
monthly peaks (PGE 
approach) 

► 26% of cotnpanies use 
load shapes 
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ECONOMETRIC PEAK MODEL STRUCTURES 

Common Forecasting Structures 

p 
] Peak= f(HDD, CDD, Economic Driver) 
p.. 

§ Peak== f(HDD, CDD, System Energy) 
u 
.sJ) Peak== f(HDD, CDD, Summer Energy, Winter Energy) 
~ 
~ 

b Peak== f(HDD, CDD, End-Use Trends) 
~ 

Advantages of an econometric model 
► HDD and CDD allow for weather scenarios 
► Energy drivers tie energy forecast to peaks 
► Seasonal.energy allow for changing load factors 
► End-use trends allow for detailed changes to 1nonthly peaks 
► Weather normalize peaks to identify underlying trends 



PEAK F REC ST 

* Itron 2012, 2013, and 2014 survey of utility 
10 year forecast annual growth rate 

I,,.-- --

UE 319 / PGE I 2412 
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□ 2016-2025 Annual Average= 1.02% 

□ PGE growth rate projections above.10-
year average projections 

□ PGE fore cast accelerates through the 
short-tenn forecast and flattens with 
the long-term forecast 
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OVERALL FINDINGS 
Short-Term: Residential 

Customer Method 
Survival Equation - Minority 

Energy Method 
Econometric - Normal 
Weather Variables - 1'v1inority 
Economic Variables -
Growth Rates - N onnal 

Price Adjustment 

Method 
Develop with Model -Normal 
Elasticity - }'formal 

DSM Adjustment 

Method 
Subtract Incremental - Normal 

Short-Term: Commercial 

Customer Method 
Survival Equation - Minority 

Energy Method 
Econometric - Normal 
Weather Variables -
Economic Variables,_, '[\iornrwI/Refine 
Growth Rates - Nom1al 

Long-Term Forecast 

Energy Method 
Average Growth - Minority 
Growth Rates -

Peak Forecast 

Peak Method 
Load Factors - Minority 
Use Load Research - Normal 
Growth Rates - High 

UE 319 / PGE / 2412 
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Short-Term: Industrial 

Energy Method 
Econometric - Normal 
Economic Variables -
Growth Rates -

Key: 
Standard Practice 
Minority Practice 



ENE LREC MENDATIONS 

Within Current Framework 
1. Remove PDL and simplify models 
2. Model weather response with multipart spUnes 
3. Change economic drivers to match energy class 

VE 319 / PGE / 2412 
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4. Use Custo1ner count model driven by population or households 

Beyond Current Framework• 
1. Apply short-term econometric models to the long-ter1n forecast 
2. Apply econometric 1nodel to the peak 
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Date: 

TO: 

FROM: 

July 3, 2017 

Patrick G. Hager 
Rates and Regulatory Affairs 
Portland General Electric Company 

Lance Kaufman 
Senior Economist 
Energy Rates, Finance and Audit Division 

OREGON PUBLIC UTILITY COMMISSION 

UE 319 /PGE / 2413 
Dammen - Riter / l 

Docket No. UE 319- PGE's Second Set of Data Request No 08. 

Data Request No 08: 

08. Please describe how the 15-year average weather assumption captures "cycles" 
that the Hinge Fit does not. (Staff 700 pg9) 

Staff Response No 08: 

08. The hinge fit model projects a linear trend over 40 years. A sequence of three 
years with above average temperatures does not have as large an impact on the 
hinge fit forecast as the same data would have on a 15 year rolling average 
forecast. Three years spans 20 percent of the time period for the rolling average 
forecast, while it spans less than 8 percent of the time period for the hinge fit 
model. 
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Date: 

TO: 

July 3, 2017 

Patrick G. Hager, Manager 
Rates and Regulatory Affairs 
Portland General Electric Company 

FROM: Lance Kaufman and Max St. Brown 
Senior Economist 
Energy Rates, Finance and Audit Division 

OREGON PUBLIC UTILITY COMMISSION 
Docket No. UE 319 - PGE's Second Set of Data Request No 09. 

Data Request No 09: 

09. Related to the automated model selection process auto.arima 
a. Please provide all reference materials used to guide Staff's selection of 

auto.arima as an appropriate fool for specifying PGE's forecast equations. 

b. Please provide a description of selection criteria used by auto.arima to 

identify appropriate specification. 

c. Please provide a summary. of options chosen by Staff analysts when 

employing auto.arima for forecasting residential and non-residential 

models. 

Staff Response No 09: 

09. 
a. Staff relied on the fact that auto.arima is widely used and that automatic method-

selection algorithms have performed well in the past. Staff relied on Armstrong 

(2001) as a reference material to confirm that automatic method-selection 

algorithms have performed well in the past. Describing a large forecasting 

competition, that textbook states, "automatic method-selection algorithms ... were 

among the most accurate approaches to extrapolation of time series."1 

Staff selected auto.arima based on the quality of its automatic method-selection 
algorithm. Specifically, auto.arima uses a variant of the Akaike information criterion 
(AIC) by default. Method selection algorithms related to AIC are widely referenced by 

researchers, for example, Google Scholar indicates that as of June 30, 2017, Akaike's 
seminal paper, "A new look at the statistical model identification," has been cited 36,673 

times. 

1 Armstrong, J. Scott, "Principles of Forecasting," Kluwer Academic Publishers, 2001, page 658. 
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b. By default, auto.arima uses the Akaike information criterion with a correction for 

finite sample sizes (AICc) as the selection criteria to identify appropriate 

specification. By default, the auto.arima function tests for a unit root using the 

Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test. This is described in the R 

"forecast" package documentation.2 For convenience a reproduction of the 

documentation is attached. 

The application of the AICc is described mathematically on pages 8 to 12 of Hyndman 

and Khandakar (2008).3 

Additionally, Rob Hyndman, provides a summary of model selection on his blog.4 For 

convenience, this is attached. He summarizes that the Akaike information criterion is 
"useful in model selection when the purpose is prediction." 

c. When employing auto.arima for forecasting residential and non-residential 

models, Staff strictly used the default options (note that model options and 

additional arguments are referred to as "arguments" in the R documentation). 

Staff employed explanatory variables as forecast drivers in the auto.arima 

functions using the xreg argument. In the R "forecast" package documentation, 

the xreg argument is defined as "optionally, a vector or matrix of external 

regressors, which must have the same number of rows as y."5 This was attached 

in part b above. 

The specific explanatory variables used by Staff in the residential forecasting 

models were provided to PGE in response to PGE's June 19, 2017 email. The 

specific explanatory variables used by Staff in the non-residential forecasting 

models are on Staff/1302, St. Brown/1-3. 

2 Hyndman, Rob J., "RDocumentation: auto.arima," forecast package. Accessed June 28, 2017 at: 

https:/ /www.rdocumentation.org/packages/forecast/versions/7 .3/topics/auto .arima 
3 Hyndman, Rob J. and Yeasmin Khandakar, "Automatic Time Series Forecasting: The forecast Package for R," 

Journal of Statistical Software, Vol. 27(3), July 2008. 
4 Hydman, Rob, "Why every statistician should know about cross-validation," Hyndsight blog, October 4, 2010. 

Available at: https://robjhyndman.corn/hyndsight/crossvalidation/ 
5 Hyndman, Rob J., ''RDocumentation: auto.arima," forecast package. 
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Armstrong, J. Scott, "Principles of Forecasting," Kluwer Academic Publishers, 2001, page 658. 
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auto.arima 
Fit Best ARIMA Model To Univariate Time Series 
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Returns best ARIMA model according to either AIC, AICc or BIC value. The function 
conducts a search over possible model within the order constraints provided. 

Keywords ts 
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!amb;,,ia 

biasadj U•.:;- -;t:· --:.-.; r;-r~ _- nfisfci r·;,-.: , •• ,r-r z- ... Pm.·•;::-:£~ ·_.:,r.,,>.:.:•:,· 5fons. if-:'~t,;t: ; :.;, ·"Dr+---·St.s - -y~'Pt+,,n·=-ic- • :· ·me:0: fJ~-.. c::;:,+ .-::.t. ..... _ -~f;e. t\=-~ ·p....;i-~- -· 

.:·,:M.b- • ..:vln-,-''er/0 r'.: ·: ;;?-i":;:;n-0,.. ~:::,:.: :-::r~·{;t ;;·.,,·,sy_;_; 

~um.:t.:ore5 £;~~1;,~1.t~~,he ~:5.::r. 1 0 t"'p-;;,.-1~ \he::.<:: ... ''"Y r.f f..arql!::.j pn:r~:::..r-:5 t·obe q,-;::ec:5 ff· F.~~~~~'.i -~::7,pt~i~- ,Sf~-- qteti1Ai;:= ,!:.;.~~--- If° uy~:. .. :.<-:e.~ :=-.i: ·-.w. )~c:: ,_/~-1~:. ~; 

\.or~ ... !~-~v.D'-<,.X~-.:(~ _:st_ ...... i:~ - a. Jri~-"'"~ ''.~~'.:=:: , ___ ;;_-C.,...<c.,.~·'°<(. 

" 

Mon~si:0pwi~..i:-srJ2!iiB:1 can Vi?: diY;'/.. 2.Sp~-e:la'tty ~,;- sec:sorisf-r.iara .. St~.pv,iie .. :..lg,:.i-r:&,rrh:UtHrr:::d ih Hyndffian o;,.:d Ki1a-hd3f-:ai-{.l008} exc2Prr-h~·rlre.d-ei6·~1h rr?etlrtJ for 

:::~=err':...,; '" .. ::-n\:/ fffr:-::fl··c---/ G' \••-th;or..-:o:--e-t cw~::.:...__;fc- ;~.,..: ~....,.:-..·--··4-Tt•::\, ~...::ct: 

Value 

.Exampies 

Hyndman, Rob J., "RDocumentation: auto.arima," forecast package. Accessed June 28, 2017 at: 

https://www.rdocumentation.org/packages/forecast/versions/7 .3/topics/auto. arima 
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. . . . . . .. .. .. . . . . . 

. . . . . •• Hyndsight: •·• •'. :sini,ns~)\ ri,~1131stii~sti?.ans s~~ cross--✓alidirticin~s)iiil{et11h~g ~afa iiiiners, ci~, b1i.t n,ot a 
... · ... : ... '•· ?pr,t~b,~•2f!{; ••.••• cofe statisti{al\e~hl1iq\i~'. ltll(}~ht it 1mgi1tbe,~elpfultb b'ui,mi~iie th? rcile of frlls&c \ ••• 

~ ~oi•c•iili,g. Stad;lc:,.6.ir.g,,,toiiitic\ • •• vi1iicfaticin Il~ stati~*cs/especially ks it is propos~dJhatth~ :QM.site at i: • 

• ••. s~!~,rl?_s_'lf~~~k1~!1s'.§.:1;£iits'tiouici b,,e rki1\unea. ~i'ossya11ci.atetfio1'ri: •• 
· .. ·:· ... ::· ··•·: : ... :.:: ··: :· · .... ·.· .·: :··; .. ·::_ .... :: .·:·:·.·.. . .... :. ·: .. : . -- . :·:. ·: . 
• • • cr,ci~~-~~i~1i9i{j~ prhJj1n·ily0

1l ~;a~ ~f 11ie~s1nf~ tl~e predJ.cti;~ ~erf?l~an2e :cif a it;tistfcai .••• 
• : •. JiiO:deti=:veiy.sfatiiiti.dan kn:oi;vs tl\at tl'ie 1nodelfi(~tad~ti~ iu:ii 1i.oi: a gi,:ocl gufcle to ho\;,; ~wlia. · 

ri.~9.clel)~ill pt~diti:; hiS~'.R2 4o.~ ~9.t n~c~ii,~i-iiy ~i~Af1 ; g9.qd Itib~er. ItJi ~~~ to o;~eritit tlle ••. 
• d&t~ by foci~cfuig+Jo. ¢:h1y ~egte~~ qf fre~afo~ ~~~i~ urli'.at~ R? ai:id;rj~1~~· rii st~tlstid~l Fpr .•• : 
dhl?pie, lll a ~iti1p;\~ p.olj~1?miaJ r~gtes,sioii ~ f"'1~)~ikJi ~dcli11g'higi}~i i5ii$1; te1\:;1i ~ld ~o': ••• 

• ~~t lieti:er :Jnd bett~r titf to the diira: B4t tll!= pi"eiJ,ictloi1~ ti:fan 1:1:te mqd'"l ori.1\ei,i di;ta 1i,:ill •. • 

·usulllly get:wol'sii as higher,order Jlll:ms ~re ai:ide~: •. •• ·• •' • 
. :· :· .. ·.·: ..... ·. ,.": .. ··. :: . : .. : . _; .· .• .: .: ............. :··· . ••.• _; ... ···.·,:· .: . : . 

.• , : · .•o!le ,~ai,tci m.~airir~~e hiedicti'ie.abilify qf ~1n~de.i i~ t{)i~st!t. ~Jlfi dibi~11tai:tcit~sedi~1 ..•• : 
. ••:~stb..~1~~~niri.~foi'riip#~•~ajit1tl~~;;t~;f~e1f:~~citi1e1~fous~·ci:r~r.:e~fu~~B.oi1i~,~1i;,rraini~1i; •.. 
: •. sei:i•; tor :exaii1ple, t1,1e predictive ac~ura2:t ?fa: riio1e1 cari ?,~ "11~11~~;ed PY t11.e: iiie~~ Sqtl<}l;e~ : : 

• • •. •. · errci{ Oil th,Ei test~ef 1$1~ \\'.ill 'geJ:I~raiiy:he Iarg~i· ;m~~! tl:ie MS;E 9i:tthe traipin~ ~etbe{ause it,e,: • 
te~t: data Wet~ ri:cit used. fi:ir e,stji,i.i~tiq\1:. • 

.• . • : • : • Ifd~~e~~•ri theie 1d ofre~ not ei~~~i1 cl~i:a to '.alloi,\i sol'rte of ittQ Jje i~pt b.kcicfor i:e1s.ti~i. A Ill Ore •• 
• • •• ·, sorjhis~c,atei:I fersfon of tr.ail~g!test sets is ieatie-o~~olit i:ross,valiri~tiori [Lqocv)' it1\~1:riili. : ' . 

• : • the a2c\Ifacy meas~u:es rn:e ohtaii\ed as :foll0,vs. Suppose. tl1er~ are ,{ iii.depehclerit: ••• 
•. absei~iitioris;iAi:::\i( 

: .. ":: .. ::- .. ·. - ::: :-·:·::.···.:- •• : __ ; .. _ ··. : . • ... ::::·:.::: ·: .. : .. :.:··.:::: ·.·-:::·_:: .. ::-.: :; -·:: .. -·::·::·: :_:: .• ::::-
• i; l.ft; #J;~~~~i;iilii,~ f~t~i t~~ te~t~~~)i~& #i~~~ irt~~~l ~siiii:fu.e h&{1~p~i.d.ati; P\~ri: •••. : . 

. • \'cbtit~n.te ~~ etr0:1·: ( i;; ~ i1 ~p ,)l9'r W~ r,i\\fai:ef bJ:iie1:Yfiii9t\/rI1i~ ifsbii1'.~iilii:ii tiilW.cl ' 
• ·' • •• •a 'j)repicted residual"' to ilispi1gtiliil)t fi'on1 ~11 okilina,ry 'i:esiclu:aJ.. 

• • ... ··•·: Z:Repe~tsfeP1~gi:JiJ,.f.j~., , , ' / ; \' , / ;LL . • • > •• 
; .: : .... :·.··. :\.:3,.Cornputetl1e),wttr,?met/,;~e~)Vrs1\iillriallfi,tiS.4~~c:ir, .•. :.:·.··: •. , •. , .. :.·: 
• ,, •••• : 11d{~iai:nuchii16te:~fjjci~1Nus~ ~ftltea\i@~fae dati;il~~{6ti b1tl{rifuit ot.t{~JJskt:v~tlti\at•· •·:· 

• ; ~ac,h siJp; ~#,v~y~rjfcaii\ii very tllne}o{iiuitili{i t~ h~pl~i~eiit(extfp(fo/J,ili~fi{)fod~h< • 
·• i~e bilo\.v). : · 

.... : :.::.·: .. :· ...... · .. • .. •. :·· .. ::•.:· .. •. •• .. ",: _ .. : .·.·, . .·. ": . :: .. · .. : ; .. :; .· .::·:. ··: .: ·.::. 

:::··· : : •·••·• 9~1f{;1~ff,s~G~ (iJ~:fue A~~)c:~\pe. c:c,i1~p{i~~~·sil'nil~1j: A l'e\f!i.~~ foei~?:i~); ¥1e}i.i,si:• \ 
• :, sti~stl{;(ptetlictedr.~sid~a1suiI(~fsw1are~):~rw.ai ~p)~>.<Ajst ••• 

yat,i~tio.~~~ 0~1; c1~os~:vaJi.d1111fa\A1fltide 1~ay~~~?.#. ~o~s~~~~?~dd#. (~1 t~;iiith k :~n,~~1~~1!91~i. •: •. ~ • • 
. ifri 1~ft oi\i at' ~ach s,tej1) ~ntf~fo.14 ci:oss~:validaµ~i1.• (,i•ii.efe :tI.1~ tirigfrial s~ii1pli: ii :tfiiido,hilj(, • '.. • • 

• ,.·•.:j1ifr#tiq#edn.\~~k)i111i:iarn11l~i•~cJ,bnkriJe~tiluiµ\•eai¥it~~iiio.11} .• irtc;tl.iir:BOP.~il~t:\;~Ha~~~fa:,• 
•• • ti\i(:GB.~\~6o'tsti~~p oitJtg1l~'.tilisltlramf1g~f.\il~~ii){~{he~ifprbp~i.tiJs),1\itis\~~r~ : •••• :· • 
: •, Eoi11plic~ii~icijlnp1efo?.rtk • 

• • • •• • • • •: , rv~Xifrajzil1it ii::v st~ti~dd iki#s~fiil.,{,aytri'. a.a {i\¢;J~i 'i~~•biio.1\dJ.~t)ii tjhodstl~iti~la~ie{~1; i •••• 
•• : ; ..•.•.•••••• r~gi\es~i~ll o,ijd~o.~sing the ~e#ee(o.ffre.edq1n pf Cl 'n.01ipara~11e,frle ·s\iJooti1~rJt i~ 1:~§1hiy fa1.t: 

.:: .: •• • :.,. be,ti:eitl1~i{p1~9ceclur'eshasj,d 911 stitistica(fe.sts iu1dpfovi'cles a rieady.1il1liia{Ei~ in}asute of 
• :: :• .•••• < th~ ti~J 11Sf}ofr Ii.~\,¢' obs~rtiH~i\sl' 

• • • . . • . • . . ' 
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.• IIoirever; a.s aivith ai1y val';iabie se1e~tl611 pr~ceclin;e; It 2ar(J:ie i1tiITTiie~. B1cyi are of lo?kii1i'.at 
statisu~ai. tests after stlei:ting va1'iahles usfoi: crciss~valiia~h ::..c_• tlte tests d~ i1~~ take aceom1t . 

• of fu~ ,iarialJle sele~rio1{that:11as takenpface;ai1d so tl1e p~values C~l1 foisJead. . . . • 

1i\;; :ili<q iiiipbrta,ni tb i-~kll.~~ tl1at it rloe$~1·;t iilVv~)~: ii6t( ~~ii :ex~;~l)le, jf:~~~r.E1 ahi E1i~c t.:.... • 
: dui:i11.cate. obse~~atio11s (iJ; tl~iti or lll~re 01Js~1'vati(}llS \\i:ith ei:iual yalu~s for. an c:~vai:iates. and: •• 

• • •• ·•: .• _fo1~ the yv~:riab:ie) thefr lea-i.1ng 011e observation out,\,ill riot bf e:ffective'. : • •. 

• AliothE!rpi·ciliientis tliaf~ sinall chrn1gein the data can C~llS~ ajit1°ge cltaiig~jn ti1e model . 
• • . • • selected., fvrany~uth~fs-Iiavet,ound thatk~fold cross~\ralirlati~:rt~V01'lrs;bettei: 111. tltli respect •. 

• fu ~ ~Tiotis piipe1~ ~hi~~(t~j~J shm~~d fu~tfoa~k:-Q;to,ut ~l,oss\r~ud~tibi{d#~~ 1fotJead tci 3 • • 

•• C-Ollsist_e;rit esti.:inate oftlie inod~l;Thatis; if tlwre.1B a frue ittod.e\ thetLL()OC\Twill not ai_,-iays .• 
• • ·:fi11.d it/ even ·v,;i_th very Jiirge sm.11pie sizes: In contras( certairt filll(IB ~fJeavilc~ottt' ci;oSS-". • • 

• •••• vaiiclfltioii, ~'.'here khlci:ea.ses .villi ri~. ,1,ii.rbe ~on.si~reiit. fraulriy, I dii11'tco1{side1: thls is a ,:iery. ·• 

• • ii\~)oftant: l"~rilt f!S tli~e.isn~v~r a tiue n1oc:l~L ~~ realitieve\y rnpdei\; ,vrong, so : •• 

·;· __ :_·:_::.:•: .-:--_::.;_: .. : •• ··._ •. :::·:--·:: :_:;·:.:.:·-

: Qi-o~~;y~!iJat:i~n: foh liri;ahiiri.deis •• 

• : •• :\\11~~~ c/6;~~fltlfoation·c~ril~~}oh~~iii~tlp~1aA1Y ~fpe~siy~ h{ .g~n~i;~\:it i~;'.~{y:•i.~~y J1td f~~t to:.: •• 

con'lpu,1:~ LQQtytot Mi1~iii inppcek A;iirt~rfr· inodef c.8Jl ~e wr:frte11 as.: j • 
: .. ·: .... : .·:··: .. :·· .. : .:. 

::y~x~+e: 
> ?: > y:: :: ? :· 
···•·•i;:(x;:if}xi•· :··· 

•. -__ --:= .. : .: :·.:: :::::·::.·:::<·.·· :::··· 

. 'etlll~s~~b{~kw'.ii:~dwijig • 

• • • - <Y ~ x;a .;,; icxJ:x:)"' fkiy # W,; : • • • • 
. ............ . . ...................... ·······. .. ..... . .......................... . 

•·. ••·: ~~,~J~/ii~ x:cixf ;,ix:i iiknb~~~ as'.ti{e '.'1t~~~ri;a~:ntti be•c~~;if is·~~tito ~6~i,{ite± di::••·· 
-·• hait 

!ftli(c!iag_o1,1alya}ue.s:ofH a1c\de11otedlJyhj_;. ~:;'.ii.~, tl1ei{¥1ei:rosssya#~~tio1i :itatlsti~ ca~: · •••• 

: \~rl:iiie. ii; ii 1:11e:i.'~;iia\ia} oiiia.med iri?;r(lfit\m~ tlfo i116tl~ fo. i\li i:i 6,:i~ii1/viiB.liD~: • ~i~ •, • • •: • • • • •• 
• •• • • : • : .• ci'ii·is_t¾ttsen,'i~()Olz ?.I~!i:Ari~itifitil3.iii.i?Ii.~:Q.ie§!Jori.i forj1t:p1:o;or.tii1-1s:, #i~ i~ot ri~~k.ts~1\r'.: •• • ••• · 
•• • • i:tci ac¼:@Y fit 'i{seijarate rno~eis\'lrhen computi11i(the :o:(sta~ticfCJ(lb.1ear \tfocleisi :i:hl.s ••••• : •• : • : •• 
. .. • • • r~~a~Jct~hl~ i:~~ttlt ati.o¥s cro~s:yalid)iti.01~.to be.use~Vv-lille oiliy #tt.h1g ft1e. inod~h~i1~~ t~ :!tli • •••• 

• a,.;;~~1~ 6.t?~~~;ti~itJ/ • • 
.. .. . . ... ...... .. . .. .... . .............. . 

/ ~~:iatr q~~111p(~ith e>t~~r_ qu~ntih~s : • • 

• • • · : c\:~ss~vlllictaiio11 statistics aiia.\ei/ltid:iJiiah¾itles. #a wiaeiyusea· fu.JratistitfaJ ai~i.~~li-h. ii i\ai •• • 
• •. ·•· i,o"t ai,\;1ajs bee11 ck.ar that p{e:se ~rf •aji'. conn~et~tli\,itl1 cri:is;_:J.aii~ati_~i{: 

:.":.:· .. :::·:::::·:::· ... . .. .. . .. . ..... . 

• . : Jiitkkhif~ • , ...... 
. ·:::·: :: ....... · 

• i\j;i~tl.f~ ~stl.~1~ioi 1~liti~ii'ie4ti £ei:\i\-i1pythi$ aif ~~t~naji{I~;:ii'1#i' .□ut.d1i~ 9.h,$~1y~~P!\ .at a . · • • • • 
tiJ.11~•fro1.nthe.esfi1i:lafioliiiaii:i{:}ilj1-ien~sti11'iates alib.,i•i:hehiasind~rruiancii.ofth~:statistih:••····· • 

. to !Je c;ictliate.li : • •• • • 
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. .. . . . . ..... . . --
Aka¥ke;s lnformatfontriterfor{. • 

.. .. .. . . ..... . . ....... .. .. .. . 

: . . : • ·: :; ... :::::.:. :.::: .:. ·:- . ::-::: ·:. <~- • ··: :::: : ·:: ~: . 

••·.·• AiC~.:_2k.gt:f2p(•••·· 
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.. ·: ... •. : ... :· . ·::· :· '' .·:: ··::·: .. :; ••.• :; ·: .::.:· •. ·:· .. :·.· :: • :·: ... :: ·.: .. ·:·:::: ... : .· .... 

•• ••:r~::ef ;i;ret;t:~~i~ste%:t:t;::1~t:::~;1=~;~:tci:?;1:~~e1~~0···•·· 
• • . • •·· ••. nu;rd,i11~zli;g:ti:te'CV.viii1te. T);µfiis ti~~ foi· :~Y n~()del(Sttji\e: i9JZ), iii:it JTT$1: lin~ql: 1)iqdels: :rr1s : 
• • • . . ; • this pri:>pe1iy:fu.at inalresJhe A.JC s(i usefui frr i:i10del sel~ct:ioii• :vV:heriU1e pfuJ)OSe is predictio11: 

• · • •. •schwah: Bayesic1ri information. Crit~riort • • • • 
. . . . . . ... - .. . ........... , . . .... .,, . ... .. . . .. 

. • . i iriaied 1't1easure is Scln<\~ar~iB•ayesia1~ I11foiinatimiCritr1.jo1i: : •.• 

B1d,:,;·~2.1~ft~P.1og(;i); : • 

•.. \,.;i~ei0~ :h is ti1e. guiti.b·er ~f ob~~ryitions;s~d fo1; est4,11~tioi1,. B~iau~~ of the h~a~ri~1~}~11alty, .. : . 
Ul\! mod.el {:h~:(frt by J?iy is,Ittlter t1.1e S~lU~ a~ tly1(cl1?sen. l)y Al;C; ~;: m\b~1tl1 fe~yef :t~rrtl~-• •.• 
~a\syl11.pt-0ticall}~ for irneai' m'oiieis fuil1liuizing Bicis eqi.u:i.rale11t to foa~e~v-out'tr()SS~validaticn't •.• 

. •. )iii~i1fi:11,liiS:1/(ta,~(n);ti.}hs11.~i1~i2f: • 

•• : • : •• }1~pystitis4ci~1;; lif{~o. 11si ~IC be~aliii. itis c:911~isten~ •••• i~ ~ire .is,~ t,r\l~ ~~de;-1)'.ini 1p.Clde~. ; 
: •. :d11m '\;,11tl\ ei:10uii:i ·c1at~:tl1e nip v,jll s;elett tl~at model.It,otvey~r; U1 &alrtf 41ei¢is.i'.·~relyif ., •••• 

f,er itiy~ y1c1qer,lim1.g n.{odel:'. 1i11d even if tll~revias tltrt1r m1derlyirig rtfo~el; seiictii1g.t11Jt ·• • 
•• :·. nitid~i;.\iil iiqt ~1ef;f!SSill~y ,gite; ,the, b~sf [ptet~sti Cl1eGaii.se ~hf Jiaj:-~n1itei:: ~s:i:lmafio(h\af i\ot ••• 

. • t.e.:a.cbtrr~fer. :=::; ;: . . .......... . 
• ti.O:ss0 valioatfoh for= fimt(series. •· 

:\vi1enj:Iie:d#tS,:are 11oi: frtdep~~i:ciE!h.t ci·CJss~validatlon: beco~1es ih~i,e iliffici:ultasieavingo1J\a1l ·;. 
·ghs~niatioi dbe~ i~(ifrei:r;tv~ in th~ ~ssbci;:i(~dhtl'cii}natloii cl'iie}q tl1e c!pi;ieJiti\J1if10tlj qtfoi : .• 

• • : oJJse.iv~iio.fo'. Frir:tiri:ie~eriei fi:ii:eca~tirig; i(c:l'cis~~vailMtion sta#s.tidi~ ohfaihedflHciTI.iltyii ••••• 

: : 1: Fit ½H\~i)(1~i t~ the dtt.t~ i/i, ; ; . i ~~ ai1d\~f Y~i,.~ clie11bte mffote¢as.t'iii the ~e;.t : • • •• 
•· • •· • • ?bs~iyf ~?f' th~~1; ~~j1{pite. tJ\E) f rfcir \i;tt :d 1fitL~ fJ. ~'.tiJ 1'6} *1~; toi:eci~t • • • • • • 
•.• :; iih,s~n;a,ti(ii,:, .• 
• • i 1\epeat step 1 fad·~• m.:i i :\ •, 7i..~:11ii1ere m 1s ti1~· 11unii'mimi1111ui;e'i of oiisei~atli:h1s · 

·i1ee.ci~d}ci fittil1g 4.1e .n\qdeL •• 
: • :;lC:C.cili1p~tif e i1fSEfiom#~+11 '. :•:\ e~; • 

< .. ·• • Ref $~#hc:~t •. • • 

•••••• ·•· : •• ; . 1\j(~i:elle11tand Coiupr}b.ei1sive iecei,t suiv~y of cross~vaiip.~ti'tih res'aj~sis. ~iof~~C-~Ei~~ •. : : •• 
.... :::•'faoioi:=·::,,•••·•' ·· ··· •·•· .. ,. · · ·· ·· · •· · • ·· · · ·· ··• · •·•· · · · · · ·· ·· ·· ·· ··· · ·· ·· · 

. . . .. 

Rydman, Rob, "Why every statistician should know about cross-validation," Hyndsight blog, October 4, 2010. 
Available at: https:/ /robjhyndman. com/hyndsight/crossvalidation/ 
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Date: 

TO: 

FROM: 

July 3, 2017 

Patrick G. Hager, Manager 
Rates and Regulatory Affairs 
Portland General Electric Company 

Lance Kaufman and Max St. Brown 
Senior Economist 
Energy Rates, Finance and Audit Division 

OREGON PUBLIC UTILITY COMMISSION 
Docket No. UE 319 - PGE's Second Set of Data Request No 12. 

Data Request No 12: 

12. Please provide: 
a. A monthly summary of Staff's proposed residential model results using the 

Hinge Fit weather assumption. 
b. A monthly summary of Staff's proposed non-residential model results 

using the Hinge Fit weather assumption. 

c. The MWh difference due to using a 15-year weather assumption versus a 

Hinge Fit weather assumption in Staff's 2018 test year forecast. 

Staff Response No 12: 

12. Staff objects to this request because it requires new analysis not previously 
performed by Staff. Additionally, Staff found many shortcomings with PG E's hinge fit 
weather data and therefore Staff does not support a hinge fit weather assumption in 
UE 319.1 Without waiving this objection, Staff performed new analysis on June 29, 
2017. This new analysis should not be titled "Staff's proposed model results using 
the Hinge Fit weather assumption," but instead can appropriately be referred to as 
"forecasts using PGE's hinge fit weather data and Staff's forecasting methodology." 

a. The table below provides a summary of Staff's proposed residential model 

results for monthly kWh use per customer using the Hinge Fit weather 

assumptions. Workpapers calculating these values are provided as attachments 

to this DR. 

1 Staf£'700, Kaufman/3-9 
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Staff Forecast 

Single-Family Single-Family Multiple- Multiple-Family Mobile Home Mobile Home 

Heat Non-Heat Family Heat Non-Heat Heat Non-Heat Other 

1/1/2018 1,1SB 1,054 1,030 651 i,756 1,29-9 

2/1/2018 1,574 9-10 918 582 1,542 1,146-

3/1/2018 1,418 853 819 539 1,3S2 1,031 

4/1/2018 1,178 767 666 469- 1,102 857 

5/1/2018 996 721 558 427 905 732 

6/1/2018 908 737 501 422 802 674 

7/1/2018 905 815 474 445 803 684 

&/1/2018 939 887 474 475 835 12-1 

S/1/2018 924 853 478 471 816 701 

10/1/2018 859- 718 45-6 410 TT6- 655 

ll/1/2018 1,067 761 574 444 1,025 814 

12/1/2018 1,570 966 887 591 1,556 1,168 

Annual 14,140 10,045 7,836 5,924 13,279 10',479 

b. The table below provides a monthly summary of commercial group forecasts in 

MWh using PGE's hinge fit weather data and Staff's forecasting methodology: 

j__ lecfs lecge fe_~b~- iecld ·-· ~~~c: ___ '.:~rris ecof 1'.:c:~s ____ ~_c:o! ___ lecrt iect1:1 ____ , 
i 111120181 36,358 i 85,175 ! 62,812 : 10,591 60,776 29,095 95,829 78,559 61,391 I 40,706 : 54,012 I 

! 2/1/20181 3~,391 i 84,262 i 59,406 ; 9,571 56,970 )-7,572 88,608 74,538 58,525 ! 38,464 i 50,117 i 

3/1/2018 34,318 81,822J 58,197 • -~iI2?_ 55,523 27,048 86,537 72,866 57,522 i 38,899 ; 49,583 ! 
r-41112018 33,9~2_ 7 4,848 I 56,7q6, _8,1~0 50,909 __ 26,59~8 __ 80,801_ 68,924 54,9oiiT-3s:316; 47,8717 

L?.1112018 34,515 75,204 J_ 27,408 • 7,695 48,600 27,307 79,097 67i~-- 54,444 i 39,357 : 47,814 i 

I 6/1/2018 37,313 76,356 I 61,185 ; 8,051 49,588 29,647 ! 82,670 69,771 57,570 l 43,120 ; 51,276 

! 7/1/2018 38,893 l 74,265 64,650 '. 8,831 52,587 I 31:-576 -_86,189 ]3,7-27·--_~60:ai2J 46,084 j-54:733-

i 8/1/2018! 40,273 i 78,040 68,357 ! 9,639 56,414 33,095 9Q&?9 •• ·11,3i2 64,536 I 48,699 ; 57,828 

r· 9/1/20181 40,727 83,612 69,130 •• 9,401 _1_56,683 __ 33,236 91,607 77,070 64,489 48,789_. 58,638_' 

/ 10/1/2018/ 36,363 77,962 _ 62,204 •· 7,931 i 50,235 / 29,185 80,286 _68,107__ 56,688 __ 41,997 __ ; Sl,O19 

l:t~~~~~~:! :::~~-~-~-!~fr_:;~;;;; ::~:: f _:~:!!~ l ~;:~~~ ;~:: ~~::;: ::::!: . ::~: i ·:~:~.~;-
The table below provides a monthly summary of manufacturing group forecasts in MWh 
using PGE's hinge fit weather data and Staffs forecasting methodology: 

1,232 

1,092 

9'98 

M1 
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713 
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TT3 
668 

771 

1,075 

10,450 
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lemfd !e111ht • !emlb !emme !emom. !~mpp iel"0!~---·-

1/1/2018[ 20,087 I • 9,516 4,691 I 15;185 I 51,583 I 3,677 i 4,926 

! 2;1;20181 19,701 ! 9,161 4,996 ! 16,203 l s2,31s i 3,867 I 5,046 

! 3/1;201si 19,so7 i 9,092 4,963 I 1s,827 ! s2,269 ! 3,801 ! 4,896 I 
: 4/1/20181 19,666 I 8,710 l 4,734 j 15,196 -50,760 ! 3,737 j 4,526-, 

s/1/201s! 19,981 I 8,s23 i 4,503 ! 15,026 so,617 ! 3,755 4,361 i 
-- ... ---··-: 

6/1/2018! 21,291 l 9,395 ; • 4,404 i 1s,193 s2,484 ! 3,846 4,411 I 
7/1/20181 23,766 / 9,s11 I_ 4,179 I 15,345 53,696 I 3,s92 4,384 l 
8/1/20181 27,023 i 10,222 i 4,542 j 15,961 S5,9~QL 4,057 ! 4,678.__! 

i 9/112018! 26,671 ! 10,443 4,448 ! 1s,s60 56,32s 1- 4,o9o ! 4,715 I 
11011120181-23,684 1 9,158 4,354 r-14:s60 s2,320 1 3,875 i 4,325, 1 

I 111112018! 21,290 i --i923 4,443 15,135 5i1i-i 1 3,737 i 4,367 1 

[i.21iiiqi?I-.i_o.!~~i.I.:: i-~~i 1•·-~)ii5-:~ _ii;~2~: :_~3;i~~J: isi.~J:~·~~g] 
Workpapers for the two tables above are provided with this response. 

a. The table below provides the MWh difference due to using a 15-year weather 

assumption versus a Hinge Fit weather assumption in Staff's 2018 test year 

forecast. 

Residential MWh 
Commercial Group 
MWh 
Manufacturing Group 
MWh 

15-year weather 
7,702,337 
6,971,000 

4,519,730 

PGE's Hinge Fit Difference 
7,629,084 77,253 
6,973,141 (2,141) 

4,520,395 (665) 
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Is PGE aware of any other investor owned utilities that utilize a· trended normal weather 
assumption for the purposes of preparing a GRC load forecast? If "yes," please provide 
each utility and GRC proceeding. 

Response: 

Yes, PGE is aware of general rate case (GRC) proceedings of other investor-owned utilities that 
were filed using the trended normal weather assumption in the load forecast. PGE is also aware 
of utilities filing GR Cs using expert discussion of the trended normal weather method as support 
for implementing shorter-period, rolling-average, normal weather assumptions in their forecasts 
(typically moving from a 30-year rolling average to a 10-year rolling average normal weather 
assumption). Some examples are: 

Black Hills/Colorado Gas Utility Company filed a GRC with the Colorado Public Utilities 
Commission in 2008 ( docket 08S-290G) using the trended ("hinge-fit") normal weather 
assumption. A settlement was ultimately reached that used an adjusted NOAA 30-year 
normal. 

Missouri Gas Energy filed a GRC with the Missouri Public Service Commission in 2009 
( docket GR-2009-0355) using the trended normal weather assumption. PGE is not aware of 
the result bf this docket. 

Black Hills/Nebraska Gas Utility Company used discussion of the trended normal weather 
assumption to justify changing its normal weather assumption from a 30-year rolling average 
to 10-year rolling average in its GRC filed with the Nebraska Public Service Commission in 
2009 ( docket NG-0061 ). A 10-year rolling average was adopted. 

Michigan Consolidated Gas Company filed a GRC with the Michigan Public Service 
Commission in 2010 (docket U-15985) in which it used the trended normal weather 
assumption in its load forecast Although the method won the support of the administrative 
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law judge, the Commission ultimately ordered the adoption of a 15-year rolling average 
normal weather assumption rather than a 30-year rolling average. 

CenterPoint Energy Resources filed GRCs_ in 2013 and 2015 with the Minnesota Public 
Utilities Commission (Dockets G-008/13-316 and G-008/GR-15-424) using discussion of the 
trended normal weather assumption to support use of a 10-year rolling average normal 
weather assumption rather than a 20-year rolling average normal weather assumption. The 
10-year rolling average was adopted. 

PGE understands there.may be additional examples of GRC proceedings involving the trended or 
hinge fit normal weather assumption, such as one in Iowa, for which it was not able to identify 
the GRC proceeding dockets. 


