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ITEM NO. 3

PUBLIC UTILITY COMMISSION OF OREGON
STAFF REPORT
PUBLIC MEETING DATE: March 21, 2017

REGULAR X CONSENT EFFECTIVE DATE
DATE: March 14, 2017
TO: Public Utility Commission

Wk L

FROM: Lance Kaufman and Scott 'Gibbens
-
THROUGH: Jason Eisdorfer and Marc Hellman

SUBJECT: PACIFIC POWER: (Docket No. UE 307) Staff's report of the Commission
ordered TAM workshops.

STAFF RECOMMENDATION:
Staff has no recommendation at this time.

DISCUSSION:

In the final order of PacifiCorp’s most recent net power cost proceeding, the
Commission directed PacifiCorp, Staff and other parties to participate in workshops to
examine the following GRID issues: (1) Day-Ahead/Real-Time Transaction (DART)
adjustments, (2) Energy Imbalance Market (EIM) benefit estimation, and (3) Renewable
Energy Credit (REC) valuation. Three workshops were held to address these issues.
This memo reports on the results of the workshop.

Analysis

In Docket No. UE 307, PacifiCorp’s most recent net power cost proceeding, Staff, the
Industrial Customers of Northwest Utilities (ICNU), the Citizens' Utility Board of Oregon
(CUB), and Calpine Energy Solutions (Calpine) raised concerns regarding PacifiCorp’s
treatment of DART, EIM, and/or RECs in the TAM. On December 20, 2016, the
Commission issued Order No. 16-482. This order directed parties to hold informal
discussions regarding these issues, and directed Staff to report on them prior to
PacifiCorp’s next TAM filing. The Commission also noted that PacifiCorp’s power cost
modeling should be transparent, and the Commission indicated that the workshops
were intended to address transparency issues. '

! See re PacifiCorp, OPUC Docket No. UE 307, Order No. 16-482 at 24 (Dec. 20, 20186).
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Parties held a conference call on February 3, 2017 to discuss the scope of the
workshops and to develop workshop agenda items. Agenda items were finalized
through email communications. Workshops were held on February 9, February 23, and
March 7, 2017. The agendas and presentation slides for the workshops are included
with this memo as Attachment A. Following the workshops PacifiCorp responded to

several informal data requests.

PacifiCorp, Staff and parties participated in good faith in all three workshops with the
objective of enhancing the understanding of PacifiCorp’s modeling choices and the
reasons behind the modeling choices. In general, Staff found that its prior
understanding, as developed and expressed throughout previous TAM dockets, was
consistent with the information presented by PacifiCorp in the workshops.

PacifiCorp also used the workshops as an opportunity to clarify key concemns of parties
regarding the issues. Holding these workshops outside of a contested case
environment served to foster collaborative communication regarding these issues.

DART
PacifiCorp presented material regarding the DART at both the February 9, 2017, and

February 23, 2017 meetings. PacifiCorp provided analysis regarding the sensitivity of
the DART adjustment to scenarios suggested by the parties, including abnormal
weather, thermal outages, and hydro conditions. PacifiCorp indicated a willingness to
adjust the historic period used for the DART adjustment. In accordance with this,
PacifiCorp proposes to use a 60-month history in the 2018 TAM to achieve better
normalization of DART estimates as indicated by its March 1, 2017 Notice of

Methodology Changes.

Staff also clarified concerns regarding the applicability of the historic DART calculations
to the forward looking NVPC forecast. Staff discussed performing a ‘backcast’ of power
costs to troubleshoot PacifiCorp’s NVPC forecasting methodology.? PacifiCorp
expressed concerns that a backcast may be labor intensive, but indicated it would
consider alternative options to achieve the insights provided by backcasting in a less

time consuming way.

CUB discussed changing the allocation of the DART adjustment to reflect CUB's
assertion that some jurisdictions may cause a larger share of the DART costs.
PacifiCorp indicated a willingness to evaluate the allocation issues, but believed that the
issue was perhaps more appropriately addressed as part of the multi-state process.

2 The backcast was described by Staff as a process of reproducing past TAM forecasts with actual values
for some inputs reptacing the forecasted values.
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EIM

PacifiCorp presented material regarding the EIM at the February 9 and February 23,
meetings. PacifiCorp provided a general discussion about the EIM process. PacifiCorp
also provided information about new EIM participants. CUB raised two concerns, one
regarding transmission constraints in the EIM benefit calculation and the other regarding
the order of solving GRID market transactions and EIM transactions. PacifiCorp agreed
to continue evaluating these issues. PacifiCorp proposed to adjust the calculation of
EIM benefits for its 2018 TAM at the March 7" Workshop. This change was noticed in a
March 1, 2017 letter to parties to Docket No. UE 307.% This adjustment closely mirrors
CUB'’s proposal made in UE 307 and was agreed to by all parties. PacifiCorp further
discussed the potential alteration to the market cap calculation in GRID in order to
match up with the new EIM adjustment. Parties expressed concern over the lack of
information available at the time of the workshop, and PacifiCorp stated it would further
evaluate whether to propose this change in the 2018 TAM.

RECs

At the February 23, 2017, and March 7, 2017 meeting PacifiCorp presented material
regarding REC valuation as part of the TAM. PacifiCorp indicated an openness to
include in the TAM the value of freed-up RECs made available from direct access
customers. However, there was disagreement on an appropriate valuation method.
PacifiCorp’s position is that the benefit of decreased RPS requirements associated with
direct access participation is realized at the time when PacifiCorp’s need to acquire
additional RECs is deferred (currently in the 2028 timeframe). Accordingly, PacifiCorp
proposed valuation approaches using the present value of future REC prices. Calpine
proposed that RECs be valued at the present market price.

Parties discussed a potential solution to transfer RECs from PacifiCorp to electric
service suppliers (ESS) equal to the REC retirement requirements of direct access
customers. However, PacifiCorp expressed concerns on whether such an approach
would be compatible with Oregon’s existing RPS (e.g. whether PacifiCorp could satisfy
the compliance obligation for an electric service supplier). Parties also discussed that
the administrative burden of this option may be sufficiently high to make it an impractical
solution. PacifiCorp agreed to further evaluate these issues. Parties concluded
discussion of this topic with an agreement to continue working collaboratively toward an

agreeable solution.

Transparency
At the February 23, 2017, meeting PacifiCorp presented material regarding ongoing
efforts to increase TAM transparency. Parties discussed transparency concerns arising

® pacifiCorp'’s letter is attached included with this report as Attachment B.
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out of previous TAM proceedings, and PacifiCorp agreed to the following changes to the
TAM filing process:

1. PacifiCorp will maintain a step-log of model and input changes that will include
changes to the NVPC and transition adjustment estimation process that is not

considered a standard annual update.
2. PacifiCorp will provide a summary of input and model changes in filed testimony.

Workshop Evaluation

Staff found these workshops helpful in clarifying the positions of all parties, and in
developing additional information regarding the issues. Parties participated in good
faith and made good progress towards understanding some of the issues. Staff
observed that having multiple workshops on separate days was a key element in
making progress on these issues because it allowed time and space for participants to
revise and update their understanding and concern regarding the issues. Parties made
substantial progress regarding the transparency issue and partial progress on the
remaining issues. Parties will likely revisit some issues during the next TAM proceeding.
However, in general participants appeared to be satisfied with the progress made during
the workshops. Staff found the workshops to be productive, but time consuming. This
type of pre-filing collaboration may be worthwhile in the future if parties continue to have

major on-going issues related to the TAM.

Staff invited parties to provide written feedback for inclusion in this report. CUB
declined to provide feedback and indicated a preference to report directly to the
Commission. ICNU stated “ICNU was encouraged by some of the collaborative
dialogue during the recent TAM workshops. We'd be supportive of further usage of that
sort of process leading up to other proceedings...”

PacifiCorp provided the following feedback to Staff:

“The Company believes the workshops were valuable and
appreciates parties’ engagement in meaningful and productive
dialogue. As a direct result of this process, the Company will
propose modeling changes to its DART and EIM adjustments in the
2018 TAM designed to respond to some of the parties’

concerns. The Company also plans to make a proposal to value
RECs freed-up by direct access, which was informed by
discussions in the workshops. While it is clear that disagreements
remain, the process narrowed the issues and helped the Company
and parties gain a better understanding of the issues. The

=,
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Company hopes that this will contribute to a constructive resolution
of 2018 TAM.”

No other party provided written feedback at the time of wrifing this report.

PacifiCorp has reviewed this memo and has provided no objection.

PROPOSED COMMISSION MOTION:

As of the writing of this memorandum, Staff proposes no motion.

reg3-UE 307 Workshops

rrer— e iy
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PacifiCorp
Transmission Adjustment Mechanism
Order No. 16-482 Workshop Scoping Issues

WORKSHOP DATES: February 9 at PacifiCorp Learning Center 1:00pm — 5:00pm

February 23 at location OPUC - SALEM 1:00pm — 5:00pm
March 7 at OPUC — SALEM 9:30am - 11:30am

Topics 1 and 2 were discussed at the February 9, 2017 workshop. Carryover items from
Topics 1 and 2 are listed in new Topic 4.

Topics 3, 4 and 5 were discussed at the February 23, 2017 workshop.

Topic 6 includes follow-up items from previous workshops and was discussed at the March
7, 2017 workshop.

1. Day-Ahead/Real-Time (DART) adjustments (discussed at February 9 workshop)

a.
b.

i.
3

PacifiCorp to describe modelling in detail.

PacifiCorp to provide a complete list of all DART modeling changes it will
implement in 2017, a complete list of all updates that will be added to the model,
and a complete list of all inputs that will be added to the model.

Explore the impact of non-normalized winter weather such as Oregon experienced
this current winter on the DART, including its effect on system balancing
transactions and unrecovered power costs.

Explore the impact of non-normalized summer weather in PacifiCorp’s Eastern
Control Area on the DART, including its effect on system balancing transactions
and unrecovered power costs.

Description of the difference between the adjustment to reflect additional
balancing volumes and the adjustment to prices input into the GRID model.
PacifiCorp provide a back cast of the GRID model demonstrating that the DART
adjustment increases the accuracy of NPC forecasts.

Explore whether historic transactions are consistent with the system balancing
process described in the TAM testimony.

Explore whether the DART adjustment appropriately models the benefits of
ongoing market arbitrage and economic sales and purchases.

Discuss how DART type costs are modeled in IRP.

Discuss PacifiCorp’s ability to balance system without market transactions.

2. Energy Imbalance Market (EIM) benefit estimation (discussed at February 9 workshop)

a.
b.

PacifiCorp to describe modelling in detail

PacifiCorp to provide a complete list of all EIM modeling changes it will
implement in 2017, a complete list of all updates that will be added to the model,
and a complete list of all inputs that will be added to the model.

PacifiCorp to detail the cost of EIM dispatch.

PacifiCorp to categorize and calculate the gross benefit of EIM dispatch.
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e. Demonstrate scenarios such as: (a) intrahour changes resulting in a plant in PAC's
own BA dispatching differently (say PAC east steps up to meet load in PAC west
or vice versa), (b) intra hour changes resulting from PAC east selling to NVE and
then PAC West buying from CAISO or PAC West selling to California and PAC
East buying from NVE.

f.  Show what constraints in the model have been effective (i.e. transmission
implications that are assumed to have an effect on eligible sales or benefits).

g. Review of historical instructed imbalance payments (and other EIM related
charges to and from the CAISO), relative to the amount of benefits forecast using
the Company’s proposed methodology.

3. REC valuation (discussed at February 23 workshop)

a. PacifiCorp to provide a complete list of any REC modeling changes it will
implement in 2017, a complete list of all updates that will be added to the model,
and a complete list of all inputs that will be added to the model.

b. Use of RFP Results for REC Valuation

c. PacifiCorp’s REC Valuation in Inter-regional Benefits Calculations: (See
PAC/900, Brown/5-6; Tr. at 86-87); PAC/900, Brown/5-6 discusses how
PacifiCorp values dispatch costs of wind facilities for EIM benefits purposes and
states: “PacifiCorp’s participating wind resources are bid in as a resource that
would be paid to reduce production (negative price) with a price that is calculated
based on the lost production tax credit plus the value of the renewable energy
credit.” See also Tr. at 86-87. Staff opposed this treatment, arguing that the
marginal cost of wind units is viewed as zero, UE 307 Staff Response Br. at 44-
45. The final order adopted PacifiCorp’s valuation including a REC value. We’d
like to know this REC valuation.

d. PacifiCorp valuation of Company REC sales credited to non-RPS PacifiCorp
jurisdictions.

e. REC Values used in RPS Implementation Plan or IRP. What values does
PacifiCorp use for planning purposes? Are there different values for bundled and
unbundled RECs?

4. Follow-up items from February 9 workshop (discussed at February 23 workshop)
a. Analysis of market arbitrage — comparison between GRID and actual
b. Further analysis of the DART
i. Remove extreme weather in place of using only extreme weather
ii. Good hydro year vs. bad hydro year
iii. Effects of plant outage
c. Provide requested materials from DART and EIM presentations:
i. Supporting workpapers for the weather analysis of DART
ii. Supporting workpapers/example of how bids are calculated
iii. Supporting workpapers for calculations used in the example EIM bids

5. Transparency (discussed at February 23 workshop)
a. Step-log of changes
b. TAM guidelines and how DART and EIM adjustments fit in
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6. Follow-up items from previous workshops (discussed at March 7 workshop)
a. Use of 5-year normalization for DART
b. REC transfers — what are the difficulties, how can they be overcome
¢. $/MW EIM benefit calculation

Order No. 16-482 provides the following guidance on these workshops:

“We also direct PacifiCorp, Staff, and parties to participate in workshops to examine the
Jollowing GRID issues: (1) Day-Ahead/Real-Time Transaction (DART) adjustments, (2) Energy
Imbalance Market (EIM) benefit estimation, and (3) Renewable Energy Credit (REC) valuation.

With respect to the first two issues, our intent is Jor PacifiCorp to describe its modeling
approach in detail during the workshops to Jacilitate the parties' deeper understanding of these
issues. We expect parties challenging PacifiCorp's modeling choices to engage in these
discussions in order to fully understand the rationale behind the adjustments. Our goal is to
create an improved evidentiary record on these disputed issues going forward. While the
workshops are intended to be informational in nature, parties may also use the workshops to
discuss whether any adjustments to PacifiCorp's existing methodologies may be appropriate.
With respect to the REC issue, the parties should discuss whether there is a reasonable method
to value RECs based on delaying the time when PacifiCorp is required to take any substantive
action to ensure RPS compliance, as discussed later in this order. Staj;f is to report back to us on
the results of these workshops before PacifiCorp's 2018 TAM is Siled.”"

% We do not seek recommendations from Staff based on tis set of informational workshops but simply a report on the
parties’ discussions.
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Date: June 30, 2017
TO: Matt McVee

PacifiCorp

825 NE Multhomah

Portland OR 97232
FROM: Lance Kaufman

Senior Economist

Energy Rates, Finance and Audit Division

OREGON PUBLIC UTILITY COMMISSION
Docket No. UE 323 — PacifiCorp’s First Set Data Request No 09.

Data Request No 09:

9. Refer to Staff/200, Kaufman/19, lines 3-6. Has Staff calculated its proposed price
adder component for the DART adjustment? If so, please provide that calculation,
along with all workpapers demonstrating how the calculation was performed.

a. Please provide all quantitative analysis Staff has performed that indicates
that its proposed price adder results in a more accurate net power cost
forecast, as compared to the DART adjustment approved by the
Commission.

Staff Response No 09:

9. Staff has not performed this calculation to date. Staff will provide an update to this
DR when the price adder component has been calculated.

a. Not Applicable. Staff will provide an update to this DR when the price adder
component has been calculated.
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PUBLIC UTILITY COMMISSION
OF
OREGON

STAFF EXHIBIT 200
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July 8, 2016
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ISSUE 1, DAY AHEAD REAL TIME TRANSACTIONS

Q. Please summarize the Day Ahead Real Time (DA-RT) transactions

issue.

PacifiCorp, dba Pacific Power (PacifiCorp or Company) introduced two energy
market model changes in its 2016 Transition Adjustment Mechanism (TAM).
First, PacifiCorp modified the market energy prices used in GRID. In this
testimony Staff refers to this change as the Price Adder. Second, PacifiCorp
made an outboard increase in net power costs based on historical purchase

patterns. In this testimony Staff refers to this change as the Outhoard Cost

Increase.

PacifiCorp justifies these changes because historic market purchases are
generally more expensive than the average monthly price, and because
PacifiCorp makes purchases on a monthly, daily, and real time basis.
PacifiCorp claims that the Company’s purchasing behavior is not completely

reflected in the original GRID model.

. What is the dollar impact of these model changes?

The combined impact of these two changes is an increase to system wide
power costs of | Mt is not possible to fully separate this value into
the two separate model changes because the magnitude of the Outboard Cost
Increase is dependent upon the Price Adder. When the model changes are
implemented simultaneously, the Price Adder is responsible for a || N

increase to power cost and the outboard increase is responsible for a

I increase to power cost.
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Q. What is the purpose of the Price Adder?

A. The Company claims that analysis of their historical purchases and sales

reveals a pattern wherein the Company makes purchases when the market
price is above average, and makes sales when the market is below average.
The Company has proposed the Price Adder to capture the difference between
the high purchase price and the average market price, and to also capture the
difference between the low sales price and the average market price.

However, GRID already differentiates market price into periods of higher and

lower prices.

. Please further explain the Company’s Price Adder model change.

PacifiCorp calculates the difference between average historic price and its
historic cost per megawatt hour for transactions. The daily average price
represents the simple average of bilateral market daily prices in a month — that
is, the sum of hourly prices within the period divided by number of hours in the
period. The historic cost represents the actual amount paid by the Company to
buy or sell energy on a per MWh basis. These values differ for two reasons.
First and foremost actual market transactions are not evenly spread across the
month and are highly correlated with demand. The Company will tend to
purchase more energy when the demand is high, and be forced to sell when
demand is low. Naturally, normal market pressures would indicate that
purchase price would be greater than selling price based simply on demand.
Second, the historic market price is not a figure that is available to traders on a

real time basis; rather, it is an index generated after trades in the period have
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been completed. Because of this, PacifiCorp may engage in transactions that
are priced above market due to lack of information.

A separate Price Adder is calculated for every day and every market for both
purchases and sales. The Price Adder is calculated separately for purchases,
sales, high load hour and low load hour. The largest Price Adder for purchases
is I and the largest price reduction for sales is [ N N The
same Price Adder is applied to all GRID market prices within the same month

and high/low load hour designation for GRID market purchases.

. What does the Price Adder represent?

According to the Company, the Price Adder is an attempt to capture the effects
of being forced to purchase energy when prices are high, and to sell energy

when prices are low.

. What is the impact of the Price Adder on GRID market transactions?

The Price Adder decreases GRID sales by _ MWh, or . percent.
The Price Adder decreases GRID Purchases | N ENEEEE V\Wh or il

percent.’

. Are these Price Adders arbitrary and do they present an unrealistic

representation of reality?

Yes. The Price Adders are arbitrary to the extent that the “average pricing
period” is arbitrary. PacifiCorp calculates average price by month and high-
load hour-light load hour designation. If PacifiCorp chose a smaller period to

average prices over, such as daily averages or yearly averages the Price

' See Staff/219 DA-RT Transactions.
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Adder would be smaller. If PacifiCorp chose a larger period to average prices
over the Price Adders would be larger.

The Price Adders are unrealistic because they do not address the
fundamental modeling flaw in GRID, the correlation between market price and
demand. As a result, they serve to decrease both market purchases and sales
in a manner that is not consistent with reality. This is because the modeling
change does not reflect how prices actually work. PacifiCorp’s methodology
results in two simultaneous “market” prices, a purchasing price and a selling
price, with purchasing always higher than selling. This is not the how the
market actually works. At any one time, for any single trading hub, there is a
single market clearing price. At times, this single market price will be lower
than the monthly average, and at times this price will be higher than monthly
average.

The DA-RT result of fewer market transactions is contrary to both PacifiCorp’s
argument and a previous Commission finding? that GRID underestimates the
volume of market transactions.

Rather than enhance the model to represent reality, PacifiCorp has directed
the model in an unrealistic manner in order to achieve a desired result.
Because the adjustments are arbitrary and unrealistic, it is difficult to verify that
PacifiCorp is not double-counting costs or failing to capture benefits related to

system generation and market transactions.

? See Re. PacifiCorp 2008 Transition Adjustment Mechanism Docket UE 191 Order 07-446 page 10.
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The overall impact of the Price Adders is a substantial decrease in purchases
and sales. PacifiCorp provides no evidence to support its claim that the base
GRID model over-estimates sales and purchases. In fact, PacifiCorp argues
that GRID does not model enough sales and purchases but then makes a
second outboard adjustment to increase system balancing transactions by 2.5
million MWh.?

Q. Does PacifiCorp’s testimony accurately describe the Price Adder
methodology actually used in the TAM?

A. No. The actual methodology used by PacifiCorp in the TAM differs from that
described in the text. For some periods, PacifiCorp applies a different Price
Adder than that suggested by the four-year history.

Actual historic data indicates that in some months, purchases are on average
less expensive than sales.* This would result in a GRID purchase price below
the GRID sale price within a single trading hub. At these prices, GRID would
optimize by arbitraging within the same trading hub, maximizing both sales and
purchases within the hub. PacifiCorp prevents GRID from performing this
arbitrage by overriding the Price Adder calculation formula for these specific
occurrences.”

The need for PacifiCorp to make a second arbitrary adjustment to prices in

order to remedy illogical results of the first arbitrary adjustment highlights the

¥ See PAC/100, Dickman/20:13-21:6.

* For example, the April HLH adder for COB is |l for purchases than sales. See Staff/220
Confidential Price Adders. [f the related price adders were used in the model, GRID would purchase
and sell at COB, reducing net power cost by [JJlil for every one MWh transaction.

¥ See Staff/202 PacifiCorp response to Staff DR 16.
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fact that PacifiCorp’s Price Adder method is not appropriate. PacifiCorp’s
methodology of driving a fixed wedge between purchase price and sales price
artificially decreases market transactions and does not accurately represent the

process that GRID is intended to model.

. What would be a preferable method of reconciling PacifiCorp’s actual

purchasing behavior with the base GRID model results?

A more accurate modeling choice would be to create variation in forecasted
price that more accurately represents normal power price variation, and to
accurately correlate PacifiCorp’s load with this variation. This method is more
appropriate because it is modeling the factors that underlie PacifiCorp’s

observations about historic sale and purchase transactions.

. Is it your position that the GRID price does not represent a normal

price pattern?

Yes. As can be seen in Figure 1 GRID uses the same weekly price pattern
throughout the month.® There is almost no day-to-day variation in market

price. In reality prices will vary with demand. The effort to normalize power
prices smooths out daily and hourly variation in market price. It is likely that the
actual hourly market prices for 2017 will be more volatile than the GRID market
price, and that it will have a greater high to low price range. This figure shows

that

® Source: Ralston Confidential Workpaper “ORTAM17w_DA-RT Price Adder CONF .xIsx"
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Q. What is the significance of this market curve?

A. As can be seen in the figure, use of a repeated weekly average market price
removes volatility. However, that smoothing also eliminates the normal daily
and hourly fluctuations of price which represent the essence of the issue for
the company.

Q. Please explain why the market price volatility is important.

A. Volatility is important because market price is correlated with demand.
When demand is high, the Company may not be able to meet the load with
its own resources and is forced to go to the market for purchase. As
demand increases, market price will also increase. These two factors
conjoin to help explain why the Company tends to purchase when the

market price is higher than average. Similarly, the correlation between
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demand and market price helps explain why the Company must sell when
price is lower than average.

Outboard Cost Increase

Q. Please explain the Outboard Cost Increase model change.

A. The Outboard Cost Increase is an adjustment that PacifiCorp makes to system
costs after the optimal system dispatch has occurred in GRID. PacifiCorp
describes this adjustment as “incremental balancing volumes associated with
using standard products to cover the open position determined by GRID.”

However, the dollar value of this adjustment is unrelated to any forecast of
“incremental balancing volumes.” The reason for this is that the per-unit cost of
the balancing volumes is adjusted such that the total cost equals a target
number, Algebraically, Cost = Price * Quantity. PacifiCorp calculates the Cost
component externally with historical data, then obtains a Quantity value from

GRID, and sets Price so that the formula balances.

Q. How is the Outboard Cost Increase adjustment calculated?
The Outboard Cost Increase is caiculated as follows. First, PacifiCorp
calculates the difference between the total historic purchase costs and historic
purchase volumes made at the monthly average price. A similar calculation is

made for historic sales. In this proceeding, PacifiCorp calculates the average

annual difference as || IEGzG@z@ ®

7 See PAC/100, Dickman/21:2-21:4.
8 See Stafff221 Confidential Outboard Cost Increase Calculations.
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The second step is to perform the same calculation using GRID purchases
and sales rather than historic purchases and sales. PacifiCorp calculates the
“above average cost of transactions” in GRID as [ EIl.° The Outboard
Cost Increase is the difference in these two numbers, or | N | I, which
represents the Cost portion of the formula above. This amount is added to

power costs and is independent of any estimate of balancing volumes.

. What is the Company trying to achieve with this adjustment?

The Company claims that it purchases energy in the forward market in large
blocks. The large blocks will not necessarily correlate with demand in real
time and so excess energy must be sold to balance the Company's position.
The Company claims that these additional balancing transactions are not
accounted for and represent'an additional power cost not recovered through
GRID modeling. The Outboard Cost Increase is the Company’s attempt to

estimate this cost.

. What is the Company actually achieving?

The Company is actually achieving an arbitrary cost increase with no

rational relationship to the GRID forecast.

. Does this Outboard Cost Increase make sense?

No. PacifiCorp rationalizes its outboard adjustment with its need to make

monthly and daily system balancing transactions.’® However, there is not a

9 See Staff/221 Confidential Outboard Cost Increase Calculations.
1 See PAC/100 Dickman/16 at lines 2 through 6.
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rational link between expected balancing transactions and the Outboard Cost
Increase. This becomes clear when looking at extreme outcomes.

The additional monthly and daily transactions needed should be a decreasing
function of real-time transactions. That is, as less real-time transactions are
needed, there is less of a need for additional balancing transactions to manage
them. However, the Company’s Outboard Cost operates opposite to this: as
real-time transactions decrease the additional balancing transactions increase.
In the extreme example of no real-time transactions, there is no need for
“additional transactions.” The “above average cost of transactions” in GRID
would be zero dollars. However, the historic value would not change. As a
result, the total Outboard Cost Increase in this case would be exactly equal to
the historic value of the “above average cost of transactions,” or | N N REEE. "

PacifiCorp’s argument is that the Outboard Cost Increase accounts for the
cost of additional balancing transactions. However, the Outboard Cost
Increase grows as balancing transactions decrease. The fact that PacifiCorp’s
methodology increases system balancing costs as real fime purchases
decrease is a sign that the methodology is fundamentally flawed.

Q. Please summarize the function of the Outboard Cost Increase.
A. In essence, the Company believes that balancing transactions exist that are
not captured by GRID modeling and that these transactions have a cost to

the Company. The Company has shown that historically it has engaged in

" As Staff notes in discussion of the Price Adder, this number is arbitrary to the extent that the
"average pricing period” is arbitrary.
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such balancing transactions and has estimated the cost of these. The
Company proposes to collect this historical amount of transaction cost as an
adder which collects the difference between the historical cost and the GRID
result.

Q. Do you have additional concerns regarding the DA-RT model changes?
A. Yes. Staff is concerned that the DA-RT model changes do not account for the
other moving parts with actual power costs because both adjustments are
unrealistic and arbitrary. For example, actual sales and purchases tend to be

higher than GRID results. However, if sales and purchases in reality are
different than GRID results, then fuel use is also likely different. PacifiCorp’s
model embeds costs associated with a fixed volume of historic sales at historic
prices. It fails to make any compensating adjustments in actual fuel cost or
renewable generation.

Q. Please continue.

A. Staff has also observed that a substantial volume of transactions are more
appropriately categorized as either hedging transactions, where daily power is
purchased several days to months ahead, or arbitrage transactions, where
purchases and sales occur simultaneously at equal volumes of energy for
identical delivery times.

Q. What is Staff’'s recommendation concerning the use of the Price Adder?

A. Staff recommends that the Commission reject the Company’s modeling change
as implemented. Staff agrees in concept that the Company does in fact

purchase energy at prices above the average market price, and does in fact
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sell at prices below the average market price. Due to this fact, it is reasonable
that a difference exists between the Company’s actual transaction
cost/revenue and that modeled with the average market curve. However, the
Company’s use of two separate market prices is flawed, does not reflect reality,
and produces unreasonable results. Instead, Staff recommends that the
Company model in GRID a more realistic market price curve that would
naturally correlate with demand and would address this issue within the
modeling.

Q. What is Staff’s recommendation concerning the use of the Outboard Cost
Increase?

A. Staff recommends that the Commission reject the Company’s use of the
Outboard Cost Increase. It appears to be little more than an arbitrary (albeit
historically-based) cost adder whose purpose is to collect transaction costs that
the Company claims to incur but are not modeled in GRID. Staff is concerned
that the cost increase may include the cost of arbitrage and hedging
transactions and other potentially revenue producing events whose benefits
may not be accounted for.

Q. Does this conclude your testimony concerning DA-RT transactions?

A. Yes.
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ISSUE 4, MINIMUM COAL CONTRACTS

Q. What is the background of this issue?

A. Due mainly to the low cost of natural gas, many coal plants are dispatching
well below their historical average. This has raised a new modeling issue in
that many coal plants have rail contracts that require the shipment of a
minimum amount annually. These minimums are assurances for the
transporter, which generally helps the Company to negotiate a lower
transportation contract price. In the current TAM, GRID's economic dispatch
results in many coal plants® being below their minimum coal requirements. In
order to account for the minimums, PAC changed the manner in which it
modeled the coal plants.

Q. Please describe how PacifiCorp treats contract minimum constraints in
this case.

A. PacifiCorp’s fuel cost input for each plant has two components, a dispatch

t.% The dispatch component is

component and a cost calculation componen
intended to represent the marginal fuel cost and is used to economically
dispatch. The cost calculation component represents the average fuel cost
and is used to calculate net variable power costs.

This appears to be a modeling aspect of GRID that has been implemented in

the past. However, in this filing PacifiCorp is proposing a new method of

% Specifically, are dispatched using a
constrained coal cost. See Stafff223 Confidential PacifiCorp Response to ICNU DR 8.

?® See Staff/207 PacifiCorp Response to CUB DR 13 and Staff/208 PacifiCorp Response to CUB DR
35.



10

1

12

13

DOCKET UE 323
PAC/1103

Docket No. UE 307 §15%1266°°

Kaufman/21

calculating dispatch component. In the current filing, several of PacifiCorp’s
coal plants are expected to be dispatched at or below the level that invokes
take or pay requirements and liquidated damage requirements.

PacifiCorp prevents dispatch from dropping below contract minimums by
artificially adjusting the dispatch fuel cost (Artificial Dispatch Fuel Cost
adjustment or ADFC). This appears to be an iterative process in which
PacifiCorp makes adjustments to prices, runs GRID, reviews fuel consumption,
and adjusts prices again.

This is @a manual process that results in an approximate solution. Figure 2
below identifies the contract marginal cost for Cholla 4 fuel. The square dot
identifies the GRID output and price. In an optimal solution the square would

lie on the incremental cost curve.
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Q. Has PacifiCorp presented this ADFC modeling technique in previous
cases?

A. Staff is not aware of this technique being used in previous cases. Staff has
reviewed previous cases and Staff can find no mention of contract minimums
or this type of iterative price adjustment.

Q. What is Staff’'s concern with this modeling adjustment?

A. Staff has three concerns with this adjustment:

1. Staff views this as a prohibited modeling change.

11
12

13

2. The contracts themselves may be imprudent.

3. The modeling change may not be implemented optimally.

. Why does Staff consider this to be a prohibited modeling change?
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A. In Commission Order No. 15-394, PacifiCorp was directed to “make no

changes to its GRID modeling for its 2017 TAM.” This was done so that Staff,
the parties and ultimately the Commission would have more time to evaluate
and verify the modeling changes presented by the Company in its 2016 TAM.
Is PacifiCorp subject to any other model change requirements in
addition to Order No. 15-394’s prohibition on 2017 TAM model
changes?

Yes. As part of Docket No. UE 191, PacifiCorp agreed to formal pre-filing
reviews of GRID model changes. This agreement was made in recognition
that TAM filings are limited proceedings and that reviewing model changes
within the time frame of a TAM proceeding is extremely challenging for the
Commission. The details of the pre-filing model change review are formalized
by the stipulation adopted in Order No. 09-274.% A stipulation adopted in Order
No 09-432 further clarifies the limitations on modeling changes and changes to
input calculations. Such changes require notification by March 1 and detailed
explanation of the changes in the April 1 filing, including side by side model
comparisons. However, there was no March 1 notification, and PacifiCorp’s
April 1 filing does discuss the minimum take modeling changes and provides
no side by side comparison.

These Orders specifically reference changes to the GRID model. If
PacifiCorp is only changing inputs to the GRID model, why do you

consider the AFDC adjustment is to be a model change?

%" See Order No 09-274 page 3 item 1.
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A. This is a model change because PacifiCorp is modifying the functionality of the
dispatch price. In addition, PacifiCorp's method of selecting the input price
constitutes GRID modeling. It is an iterative process involving multiple GRID
runs. PacifiCorp’s intent in manipulating the GRID inputs is to achieve a
specific output result.

Q. You state that the contracts themselves may be imprudent. Can you
elaborate?

A. Yes. Four coal supply contracts and two transport contracts have a contract
term starting in 2015 or later.?® Parties have previously expressed concern
about PacifiCorp engaging in long term coal supply contracts given the current
regulatory and economic uncertainty regarding coal generation.?® Staff's
proposal for the Coal Contract issue in this docket does not require a final
prudence evaluation of these contracts until the 2017 PCAM.

Q. What is Staff’s concern with the AFDC modeling change itself?

Staff is not convinced that the current modeling change is the best way to
implement minimum take requirements. The current manual and iterative
process is inexact and ad-hoc. It leads to economic dispatching, which
approximates optimal solutions but does not account for the optionality

provided by plant storage capacity. *° Ideally, the model would result in

%% See Staff/209 Highly Confidential PacifiCorp response to OPUC DR 67 and Staff/210 Highly
Confidential PacifiCorp response to OPUC DR 68

% pacifiCorp has declined to provide its coal hedging policy in this docket. See Staff/211 Response
to OPUC DR 177.

% PacifiCorp’s Coal Inventory Policies and Procedures indicates that coal inventory provides a buffer
between coal deliveries and coal burn. See Staff/212 Confidential PacifiCorp Response to OPUC DR
18.
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dispatching, which would minimize the costs of meeting the coal requirements
exactly.

Staff agrees that minimum-take requirements and shortfall-related damages
have potential impacts on power costs. These impacts would be appropriate to
consider if PacifiCorp was prudent in subjecting customers to these
requirements. Should the contracts, contract extensions, and hedging policy
be found to be prudent, Staff supports modifying the GRID model to optimally

incorporate the contract requirements.

. What is Staff’s proposal?

The Commission should reject the AFDC model change proposed by
PacifiCorp. In place of the AFDC dispatch component of fuel cost could be
calculated at the marginal contract or spot price.

It is important that the Company comply with the Commission’s Order
prohibiting new changes to the GRID model. The current modeling change
should be postponed for a year to allow Staff to fully analyze the 2016 TAM
changes. The Commission Order in the 2016 TAM, the limited time to review
the contracts, and the in-exact and incomplete nature of the model adjustment
leads Staff to this recommendation. Staff further recommends that if
PacifiCorp incorporates contract minimum requirements in future TAM filings,
PacifiCorp should also incorporate contract flexibility and coal stockpile
flexibility.

Staff agrees that contract minimums have a real impact on power costs.

Should the contracts and policies be found to be prudent in a future TAM
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proceeding, Staff believes any added costs associated with the contracts
should be subject to the Company’s PCAM. This will limit any potential harm to

the Company related to the Commission’s moratorium on model changes.
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ISSUE 2, DA-RT ADJUSTMENT

Q. What is Staff's position regarding the DA-RT adjustment?
A. Staff’'s position is that:

» The DA-RT adjustment is arbitrary;

e The DA-RT adjustment does not increase accuracy of the NPC;

e Properly correlating load and market prices is a more appropriate
remedy to PacifiCorp’s concerns regarding system balancing
transactions; and

» PacifiCorp is capable of properly implementing correlated load and
market in GRID.

Q. Where does PacifiCorp agree with Staff?
PacifiCorp agrees that refining the forward price curve is a potential solution.
PacifiCorp disagrees with Staff's other three positions.

Q. Please provide evidence that the DA-RT adjustment is arbitrary.

A. There are two very clear signs that the DA-RT adjustment is arbitrary. First,
PacifiCorp’s Reply Update forecasts [l percent more transactions than
PacifiCorp’s Direct filing. However, The Reply Update DA-RT adjustment

I The specific values are provided in the Figure

below.
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The Company’s rationale for the DA-RT adjustment is that real time

transactions are more costly than GRID recognizes. According to the
Company’s rationale, increasing real time transactions by [l percent
should increase the DA-RT adjustment, not decrease the DA-RT
adjustment.

The problems with DA-RT are acutely highlighted by calculating the DA-
RT adjustment under a scenario when PacifiCorp is expected to make no
market transactions. Staff modified the Reply Update GRID inputs to restrict
market sales to zero.®® Under this scenario, where PacifiCorp makes no

market sales, there should be no costs for system balancing. However, the

DA-RT adjustment was || | .

Q. Why does Staff think the DA-RT adjustment does not increase the

accuracy of the NPC forecast?

PacifiCorp creates the illusion of a link between market transaction costs and
GRID performance. PacifiCorp accomplishes this by observing that it has
recently under-forecasted NPC, then obsefving that PacifiCorp tends to make

more purchases above the average monthly price and more sales below the

% staff accomplished this by changing the market capacity to 0.01 MW for every period.
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monthly price relative to GRID. However PacifiCorp provides no evidence

there is a relationship between these two observations.

. Does PacifiCorp directly state that historic under-forecasting of NPC is

due to GRID’s difficulty in modeling market transactions?

No. PacifiCorp’s NPC is directly linked to the forecast for natural gas and
electricity market prices. When natural gas is expected to be inexpensive,
electricity is also expected to be inexpensive, and PacifiCorp relies heavily on
off-system sales to recoup expenses. Over the last eight years, analysts have
repeatedly over-forecasted natural gas prices and electricity prices. If
PacifiCorp were to run GRID using the actual market prices for 2008 through

2015 the GRID forecast would be much more accurate.

. Please provide evidence that there is not a direct relationship between

the historic above average market cost of transactions and the
purported underestimate of power costs in GRID.

In Staff's opening testimony, | noted that there may be other offsetting events
in the historic data. A specific example of this is the operation of PacifiCorp’s
peaking gas plants. In GRID, market purchases are limited. As a result, GRID
operates expensive peaking resources rather than making market purchases.
This limitation prevents GRID from performing a higher than average cost for
market purchases. However, in its place, it generates using an even more
costly resource, the gas peaking plant. By having this external, arbitrary

DA-RT adder, PacifiCorp is double-counting costs.
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. What is the risk of making an unsupported arbitrary adjustment to

GRID in response to PacifiCorp’s historic under-forecast of NPC?

The risk is that the factors underlying the under-forecast may reverse, causing
PacifiCorp to over-forecast. This would happen if actual market prices are
higher than expected. High market prices, especially during the light load
hours, would lead to high wholesale sales and low NPC. Under this scenario,
an arbitrary cost adder such as the DA-RT would cause an NPC adjustment in

the wrong direction, magnifying the over-collection of power costs.

. Does Staff have evidence that PacifiCorp does not perform monthly

balancing transactions as it describes in its testimony?

Yes, this is provided in Staff/405. Staff evaluated the four year history of short
term market transactions used by PacifiCorp as the basis of the DA-RT. These
transactions contain 1273 monthly balancing market buckets.®® However,
there are only 383 buckets that have any monthly transactions. This means
that PacifiCorp performs monthly balancing transactions only 30 percent of the
time. In addition, PacifiCorp makes monthly purchases in balancing buckets
that have net sales. PacifiCorp’s stylized description of market balancing
implies that the Company’s monthly transaction volume equals the net hourly

transaction volume.

. Staff proposes to remedy the DA-RT issue by improving the correlation

between the GRID load inputs and market price inputs. PacifiCorp

% A bucket is a GRID market bubble, month, high load hour/low load hour combination.
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states it cannot evaluate the benefits of this without specific
proposals. Does Staff have a more specific proposal?

Yes. PacifiCorp currently shapes the monthly forward curve to vary by the
hour and day of week.®” This shape is then scaled to meet the monthly forward
price curve. Staff proposes that the shape be refined so that the price is
correlated with the monthly load. Staff also proposes that the shape be refined
such that the difference between the monthly peak price and the monthly
average price match the historic difference between the monthly peak price
and the monthly average price. The correlation should be based on the historic

correlation within the month between hourly load and price.

. Is PacifiCorp familiar with performing such shaping and correlation

processes?
Yes, this type of process is similar to the correlations and shaping exercises

done in PacifiCorp’s IRP.

. PacifiCorp does not want to make changes in this year’s TAM because

of the Commission’s modeling moratorium.®® Should PacifiCorp’s
unwillingness to improve the GRID model preclude the Commission’s
disallowance of the DA-RT adjustment?

No. Staff, ICNU, and CUB all agree that the DA-RT model is an unrealistic
mechanism. All agree that PaciﬁCorp should model actual behavior rather

than make an out-board adjustment. As stated above, PacifiCorp has failed to

¢ See Staff/200, Kaufman/8.
% See PAC/400, Dickman/20, lines 3-6.
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provide evidence that DA-RT increases the accuracy of the NPC. Staff has
shown the adjustment to be arbitrary, unrelated to forecasted market
transactions, and potentially duplicative of existing costs in GRID. The DA-RT
adjustment should be excluded from this TAM forecast to encourage
PacifiCorp to work collaboratively with parties to develop a reasonable method

of modeling market transactions.

. Please summarize your recommendation regarding the DA-RT

adjustment.

| recommend that the Commission exclude the DA-RT adjustment of
$37,365,667 (System basis). This will provide a more accurate and less
arbitrary forecast of power costs. | also recommend that the Commission order
PacifiCorp to work with parties towards improving the market price inputs used

in GRID.
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ISSUE 3, COAL PLANT DISPATCH

Q. Staff raises issues regarding PacifiCorp’s modeling of take-or-pay
provisions. CUB raises similar concerns. Please respond to CUB’s
position.

A. CUB proposes disallowance of the costs associated with recently entered take-
or-pay contracts.®® Staff's proposed adjustment is similar to CUB’s. However,
Staff's analysis focused on PacifiCorp’s modeling of these contracts while CUB
focuses on the prudence of PacifiCorp’s recent coal price hedging practices.

Q. Please comment on the prudence of PaciﬁCorp’s recent Coal price
hedging practices.

A. PacifiCorp does not appear to have a formal policy for evaluating the
appropriate quantity of coal to purchase under take or pay provisions.”
PacifiCorp’s hedging policy consists of a single sentence: “The Company
utilizes spot, medium and long-term physical delivery coal purchase contracts,
along with the volume flexibility of plant coal inventory levels.””" This policy has
no specific details about how much coal should be purchased under take-or-
pay provisions. PacifiCorp’s Reply Update indicates that PacifiCorp will spend
I o, coal purchases in 2017 alone.”? PacifiCorp considers Cholla’s

coal contracts to be forward contracts and the Company considered forward

%9 CUB/100, McGovern/7-9.

® pacifiCorp initially declined to provide its coal hedging policy. See Stafff211. However, PacifiCorp
has supplemented its response to Staff's original data request. See Staff/406, Kaufman/1
PacifiCorp’s 1% Supplemental Response to DR 177.

! See Staffla06, Kaufman/1 PacifiCorp’s 1* Supplemental Response to DR 177.

" Sea PAC/400 Dickman workpaper "_Cum_ORTAM17 NPC Study_2016 07 30 CONF .xIsm”,

A —— T EC——
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contracts to be hedges.” Given the considerable role that coal plays in
PacifiCorp’s system, a one sentence hedging policy seems insufficient.

Apparently without any analysis or substantial policy, PacifiCorp has chosen
to secure a substantial amount of coal under take-or-pay provisions. A direct
result of these take-or-pay provisions is artificially high power cost forecasts.
PacifiCorp has had to uneconomically dispatch plants in order to meet take-or-
pay requirements since April 1, 2014.”* In 2015, PacifiCorp engaged in a take-
or-pay coal supply agreement to deliver coal from Black Butte mine to Jim
Bridger. In its direct filing, Jim Bridger was uneconomically dispatched in order
to meet the new Black Butte contract. Staff found that the take-or-pay
requirements increased PacifiCorp’s 2017 Direct filing NPC by [ NGz
dollars.

PacifiCorp has known that its take-or-pay contracts were increasing

NPC since 2014. Rather than respond by developing a comprehensive
analysis and policy for limiting the risk of take-or-pay contracts, PacifiCorp
responded by continuing to sign take or pay contracts in 2015. These new
take-or-pay contracts were expected to be binding in 2017 in PacifiCorp’s initial
filing. Staff does not propose that PacifiCorp should rely on only spot market
purchases for coal. However, PacifiCorp should also recognize that take-or-

pay contracts add cost-risk to net power costs, and as such, the Company

"® See Staff/406, Kaufman/7 PacifiCorp’s response to Staff DR 212.
" See Staff/406, Kaufman/26 PacifiCorp’s response to Staff DR 231.
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should develop a reasonable method of balancing that risk against any
potential benefits.

Does PacifiCorp consider “flexibility of plant coal inventory” sufficient
to mitigate minimum take requirements?

No, in response to Staff DR 213 PacifiCorp states “The majority of the
Company’s coal plant stockpiles have limited capacity levels. As such, surging
stockpile levels up or down would not provide adequate flexibility on a repeated
year-over-year basis to mitigate the impact of minimum-take contract
requirements.””®

If flexible inventory can’t absorb minimum take requirements, why is it
a component of PacifiCorp’s coal hedging policy?

This is not clear. One reason Staff proposes reviewing the prudence of

PacifiCorp’s coal contracts is that PacifiCorp apparently does not have a

mechanism to absorb additional coal when it reaches take-or-pay constraints.

. How does PacifiCorp respond to Staff’s claim that the Company has

introduced a prohibited modeling change to account for take-or-pay
contracts?

PacifiCorp notes that the modeling method was used in UE 287 and UE 296.7
PacifiCorp states that because of the previous use of the method, it should not
be prohibited in this case.

Was this a new method in UE 287?

® See Staff/406, Kaufman/22.
® See PAC/400, Dickman/48, lines 14 to 22.
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Yes, PacifiCorp did not use the method prior to UE 287.77

Did PacifiCorp describe the modeling method when it was introduced
in UE 287 or 2967

No, see Staff/406, Kaufman/26, PacifiCorp’s response to Staff DR 231.

Did Staff or other parties notice that PacifiCorp introduced a new,
undescribed modeling method in UE 287 or UE 2967

Staff reviewed the testimony in dockets UE 287 and UE 296, and did not see a
discussion from either Staff or intervenors regarding the new method.

So given that PacifiCorp never described the method when it was
introduced, and Parties didn’t notice PacifiCorp employing this new
technique in UE 287 or UE 296, is it reasonable to consider this a new
modeling method?

Yes. Due to the complexity of the TAM modeling, PacifiCorp should not expect
parties to notice modeling changes in the first year they are implemented.
Prior to this Docket, parties have not had a chance to fairly evaluate the
technique.

Can you provide a specific example of how the Company’s manual
methodology is prone to error?

Yes, the Company made a user error when selecting the Hunter dispatch tier
fuel price. Hunter was dispatched at price appropriate for low volumes of coal
in the Company'’s direct filing. However, had the plant been dispatched at the

lowest marginal price, Hunter would have consumed enough coal to warrant

" See Staff/406, Kaufman/26, PacifiCorp response to Staff DR 231.
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the lowest marginal price.”® The error caused the Company to overestimate
NPC.

Q. Staff’s Opening Testimony states that PacifiCorp should include
inventory flexibility in its modeling of take-or-pay requirements. The
Company contends that your proposal lacks specificlty.79 Please
respond.

A. PacifiCorp’s own fuel risk management appears to place the entire burden of
minimum take requirements.?® Given that PacifiCorp’s own hedging policy is to
use inventory capacity to manage minimum take requirements, it is reasonable
to expect them to have a specific plan with regards to how to model this
relationship. If PacifiCorp did not have specifics in mind when it chose to rely
on inventory levels to absorb minimum take requirements, Staff proposes that
PacifiCorp allow 2017 year-end inventory levels to reach maximum capacity
prior to artificially modifying dispatch tier GRID prices.

Q. Staff’s Opening Testimony did not provide a dollar figure for its
adjustment. Can you provide an update?

A. Yes, Staff calculates that the cost of minimum take requirements under the

initial filing to be $16,268,297 on a system basis. The Company’s Reply filing

'8 See Staff/407, Kaufman/1, PacifiCorp response to Staff 200.

7 See PAC/400, Dickman/50, lines 6-10.

% See Staff/406, Kaufman/26, PacifiCorp response to Staff DR 231. The Response to DR 231 also
references PacifiCorp’s coal inventory policy, the 2010 version of this policy is provided in Staff/212.
Staff has reviewed both the 2010 policy and the nearly identical 2013 policy. The report and analysis
supporting the coal inventory policy does not evaluate the cost risk associated with take-or-pay
requirements.



DOCKET UE 323
PAC/1104

Docket No: UE 307 S
Kaufman/43

appears to perform less uneconomic dispatch, and as such, this number

should be recalculated as part of PacifiCorp’s final filing.
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1.11 Steps in Simulation Study

Like any other problem salving approach. simulation is also carried efficicnily. if it is dong in
a predetenmined orderly nuinner. The total procedure has been divided into different number of steps
by diffcrent suthors. In gencral 4 simulation study can be divided mto following prominent steps:

* Problem formulation

* Madc! construction

« Data collection

* Model programoning

« \alidation

* Design of expeniment

* Simulation run and analysis

* Documentation

» Implementation

1111 Problem Formulfation

The clear and unambiguous description of the probleny. definition of the objectives of the study,
identification of alteratives 1o be considered and methodology for evaluating e effectivencss of
these alicmatives needs 10 be stated ai the beginning of any study, If the statement of the problem is
provided by the policy makers, the analyst must ensure that the problem being described is clearly
understood. Allematively. if the problem statement is being forimulated by the analyst, the policy
makers should be able (0 understand it and accept it. At this stage. it should also be ascenained.
whether the simulation technique is the appropriaic ool for solving the problem. The overall plan
should include a statement of the alterative systems Lo be considered. the imeasures of perfonmuance
10 be used. the methodologics of analyvsis 1o be used. and the anticipated 1esult of the study:

1.11.2  Modef Construction

The model building is much of an art than science. There are no standard rules for building a
successtul and appropnule model [or all types of situations. There arc only certain guidelines, which
can be followed, The art of modceling is enhanced by the ability 10 absiract the essential features of
the svstem. to sclect and modily the basic assumptions and simplifications that characterize the
svstem. and ten tuprove and elaborate the model. To starl with a simple model is constructed. which
is modified step-by-step. every time enriching and claborating its characieristics, to achieve an
apprapnale model, which meets the desired objectives. In some situations, building block mecthod
1s cmployed. where the blocks of components of system arc buill and validated. These blocks arc then
combined 10 obtain medel for the complete system

1.11.3 Data Collection

The avuilsbility of input data about the sysicm is essential for the construction of its model. The
Kind of data 1w be collected depends upon the objectives of the study. the required dala may be
available as past history. or may have to be collected. The construction of (he simulation model and
the collcction of data have a constant interplay, and the (vpe and amount of data required may change
as the modcl develops. The data is required not only as an inpul to the model. but also somce dala is
used to validate the simulation model, Since data collection generally takes longer time, it should be
started as carly as possiblc.

1.11.4  Model Programming

Any simulation model worth the name requires enormous amount of computations and
information sterage. which is possible only with the usc of ligh-speed compuiers. The translation of
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‘he madel into a compuicr cognizable format is enned as programming. Many general and special
surpose sumulation languages arc available to write simulation programs. Many special purpose and
sroblem specific simulation softwares have been developed which can be used for simulation
modeling. It is for the modeler to decide. whether a simulation kanguage is to be used or special
aurpose software is to be used, If the situation under study is amenable to an available special purpose
jaftware, the model development time and effort is constderably reduced. On the other hand,
simulation languages are usually more powerful and more fiexible than the special purpose software
sackages. The general progrivmming languages like BASIC. FORTRAN. C. C++ have also been
axtensively used for writing the simulalion progrumns.

1.11.5 Validation

It 1s cssential to ensure that the model is an accurate representation of the system. which has
yecn modeled. That the computer program performs properly and the resukbis obtuined are identical
0 the ones from the real system. Validation involves both the validation of the logic and accuracy
of programuming. This requires step-by-step modification of the modzl. It is rarcly possible 10 develop
1 reasonably large simuolation model 1 11s cotirety in first step. Good deal of debugging is requined.
The validation is thus an ierative process of comparing the model to actual s¥stem behavior,
dentifying the discrepancics. applying corrections and again comparing the performance. This
process cominugs 1l a model of desired accuracy is obtained, The dita collected Mrom the actual
system is of great help in validation ol the model.

1.11.6  Design of Experiment

The simulation is basically expenmentation on the model of the syslem under invesligation.
Stmulation experiment ta most of the siluations involves stochastic vanables, which result into
stochastic resalts. The average values of result obtained may not be of desired reliability. To make
he results meaningful, it 1s cssential that simulation experiment be designed in such a way that the
results obtained are within some specified tolerance lmils and at a reasonable level of confidence.
Decisions regarding the length of simulation min, mitial conditions, removal of initial bias, nuber
of replications of cach mun; usc of variance reduction techniques cic. has to be made.

1.11.7  Simulation Run and Analysis

The stmulation program is run as per the simulation design: the results are obtained and analyzed.
o estimate the measures of perlormance of the system. Bascd on the results. a decision is made,
whether or not any modification io the desizn of simulation experiment is necded. This step is i sotl
of validation of the siipulation desigo. ICmay reveal that more runs or more replications are required.

1.11.8  Documentation

Documemtation of a simulation progrtm is necessary as the program can be used by the same
ar different analyst in future. The program can be used with modifications for some other identical
sttuation, which can be factlitated if the program is adequately documented. Documentation of the
simulation model, allows the user to change parameters of the model at will to investigate the
mfuecnce on ompus, to find optimal combinations. The program should be so documented, that a
new user can easily understand it

1.11.9 Implementation

There will not be any problems in the implementation of the simulation program. if the user 18
fully conversant sith the model. and understamds the nature of s inputs and outputs and wderlying
sssumptions. Thus, it is important that the model user is involved in the development of the simulation
modcl from the very [irst step.
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1.12 Phases of a Simulation Study
The process of simulation model development has been detailed under nine steps in the previous
section. Some authors divide this process mnto following four phascs:
Phase I: Problem formulation: This includes problem fonnulation step.
Phase 2: Model building: This includes model construction. data collection. programming.
and validation of the model.
Phase 3: Running the model: This inchides expenmental design, simulation mns and analysis
of results.
Phase 4: Implementation: This includes documentation and implementation.

1.13 Advantages of Simulation
The use of the simulation wechnique is widespread. and it is gaining popularity day -byv-day. There
arc many advantages of this wechnigue over the other techniques. Some of these are given below.
I. Simulation kelps o keam about a real systene. without having the system at all. For example.
the wind wnnel wsting of the model of an acroplane does not require a full sized plane.

. Many managenal decision making problems are 1oa complex 1o be salved by mathe matical
programming.

- Inmam sitwations. experimenting with an acweal sysiem may not be possible at all. For
example. it 15 not possible o conduct expenment. 1 siudy the belvvior of a man on the
surface of moon. In same other simations. even if experimentation is possible. it may be wo
costly and risky.

4. T the real svstem. the changes we want 10 study may take place 0o slowly or wo last o be
obsernv ed convemently. Compulter smmlation can compress the pedormince of a system over
a¢ars into a fow minuigs of compuler running time. Comversely. in svsicms like nuclcar
reactors where millions of cvents take place per second. simulation can expand the tine to
required level

I

[

‘e

. Through simulation. management can foresec the difficullics and bottlenecks. which muay
come up duc 10 the imtroduction of new machines. equipments and processes. It thus
chiminaies the nead of costly tnial and errar method of (rving out (he new concepts.

6. Sumulation being relatnvely free from mathematics can casily be understood by the operating
personicl and non-technical managers. This belps in getiing the proposcd plans accepted and
implemented.

. Simulation models are comparatively flexible and can be modified to accommodare the
changing environment 1o the real situation.

8. Simulation icchnique 1s casicr o usc than the mathematical medels. and cant be used for a
wide rngc of situations.

9. Extensive computer seliware packages are available, making it very convenient to use fairly
sophisticated simulation modgls,

10, Simmulation 1s a very good tool of Imining and has advantageoush been used for training the

opcraung and wanagerial st m the operition of complex systens. Space engineers simulate

space [Tights in laboratorics to train the future astronaats Far working in weightless
cnvironments. Airling pilots are given exiensive raining on flizht simulators. before they are
allowed to handle real acroplanes.

-l

1.14 Limitations of the Simulation Technique
In spite ol all the advamages claimed by the simulation wehnigue. many operations rescarch
analysts consider it a mwethod of last resort. and use it only when all other technigues Fail. If a pacticular
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tvpe of problem can b shown o & well Rpresented by a mathematical model, the analytical approach
is vonsiclered 10 be more cconomical. accurate and reliable. On the oiher hand. in very large and
complex problems. simulaton may sulfer [rom the sanx deliciencies as oiber mathematical techniques,
In bref, simulation technique sufTers from following limnations,

. Smaulation does not produce aptimum resulls. When the maodel deals with uncertaintics. the
results of simulation ave only reliable estimates subject to statistical crrers,
Quantification of the vanables is another difficully. In a number of situations, il is not
possible to quantily all the variables (hat affect the behavior of the syslero.

3. Invery targe and complex problems. the kirge number of vandables, and the inler-relationships

between them make the problem very unwicldy.

4. Simulation s by po mcuns a cheap method of analysis. Even small simuolations take
considerable computer time, [n a number of situations, simulation is comparatively castlier
and 1ime consuming,

Ocher important limitation stem from too much tendeney (0 r¢ly on the simulation models,
This results in applications of the (cchnique 1o some simple situations. which can more
appropnilely be handled by ollier techniques of mathematical programming.

[

h

1.15 Areas of Applications
System simulation is a technique, which finds applications in almaost cach and every ficld. Some
of the arcas in which it can be successfully emploved are listed below:
Manutacturing: Design analysis and optimization of production sysienn. materials management,
capacity plaoning, Lyout plunning and performance evaluvation. evaluation of process quality.
Business: Market unalysis. prediction of consutner beluvior. optimization o marketing strategy
and logistics, comparative evaluation of markeling calnpaigus.
Military: Testing of allemative coinbat slrategies. air openuions, sca operations. sinudated war
exercises, practicing ordinance effectiveness, inventory managemant,
Healtheare applications: Such as planning of health services, expected paticnt density, facilitics
requircment, hospital staffing, estimating the eflectivencss ol a health carc program,
Communication applications: Such as network design and optimization, cvaluating nclwork
rehiability, manpower planning, sizing of message bullers,
Computer applications: Such as designing hardware conligurations and operating sysiem
protecols, sharing and networking,
L'conomic applications: Such as porifolio management, forccasting impact of Govt. Policies and
international market Muctuations ot the coonomy. budgcting and forccasting market (Tuctuations.
Trangportation applications: Design and testing of alternative transportation policics,
transpottation networks — roads, cailways, airways ¢L¢.. evaluation of limetables, (raffic
plaoning,.
Environmental applications: Solid wusle manuagenenl, perfomance evaluation of enyironncntil
programs, cvaluation of polhution control svsicms,
Biological applications: Such us population genctics and spread of epidemics.

There 15 no end Lo the List of applicalions. There is no arca, where the echnique of system
siimulalion cannot be applicd. However, the analyst must look into the possibic mathcinatical
iechniques. belore deciding to use simulation. [n many sifuations, the use ol simlation is
uncconomical. Also simulation produces anly estimates of sysiem performance, while mathematical
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attalysis provides accurnte answers. As the complexities of the problem inerease. the scope of
application of simulation increases,

1.16 Simulation — A Management Laboratory

The lechnique of sy stem simulation is a very iimportant ool of decision making, The managerial
prablems arg gengrally 100 complex 10 be solved by the analytical techniques. Various technigues of
operations reseanch are applicable to only specilic types of situations, Wl require many assumptions
and simplifications to be made for Gitting the problem into the inaded. Mamy of the events occutring
in real svsterss are rando with inlricate interrelationships., witli their solution bevond the scope of
standard probability analvsis, Under the circumstances, simulation is the ouly tool. which allows (he
management to test the vimiaus alternative strafegics. Since, simulation is a sort of experimentalion,
and when used lor analy zing managerial problems, it is rightly called the manngement labortory. For
iruning the business exceutives, simdations ealled management games are used in many universitics
angl management instilutes.

1.17 Simulation in Oesign

Computer simulation has been very effectively used by the managers, administrators, computer
syslem users and designers, For achicving high perfonmance at compiratively low costs. In addition
to using simulavon for better understanding (he systems and for optimizing their pesformance and
reliability, simulation is a very good tool forverifying the correctness of designs, Mast of the dipital
integrated circuits manufactured today are (irst simulated and imensively wested and verificd belore
they are munufuctured. The design of moest of 1he complicated svstems like robots, (ransfer lines,
Mexible manufacturing svstenss and ionited goided vehicles, are first tested on simulation models,
Simulation along with animation lelps o 1esf the internetions and interferences of various components
of a systeny. The manufacturing systems ol varions types varying frons the Mow line production sysicms
{0 flexible manulacturing system are tesied and validated on their simulation models. The analysis.
design and balancing of assembly lincs are carried out by simulation of the line, Complex civil
engancering structures are first modeled and tested before their getual erection. Simulation helps 1o
iclentily the ermors indesign and 1o do the necessary corrections and carry out the desired maodifications.
it is thus important that simulation is emploved cardy in the design eycle becanse Lhe cost of repairing,
mistakes increases dramatically when hese are delected late in the desipn and manufacwring cycle,
Sinulation is alse very helpful in evaluating the aliernaive desipns. production schedules and
processing plans,

1.18 Simulation in Computer Science

Simulation has played a very important role in the design, analysis and optimization of
compuding sysiems. In computer scicnee, simmlation luis o very specinlized meaning, where the term
simulation refers 1o what happens when a digital computer execwies a program, The whele aperation
of the digtal compuier s simulated and all information about the inpuls, owiputs, tansaction of states
taking place during exccution becomes available 10 the programmer. This helps in designing the
compuier arcliteciure and optimizing its operation. The programimer can cusily test the alternitives
in design at different speed with different input data. In theoretical compuier scicnce, ‘simulation’
represcnls relationships between state transitions i systems, Simuylation helps in the stuely of
operational semantics.

[n computer architecture, a simulation is used 10 1est @ program that has 10 run on sone
inconvenient maching, Computer architecture simulators are avadlable which ame used (o build thx test
computer architecture. Tl stmultation is used to debug Uw compuler program, which may be micio=
progrant or comamercial application,
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Sinmudation is also used (0 analyze the faeds trees, Simulation helps in better designing of circuits
and optimizing tseir performance, All VILST logic circuits are Ninst simudatedd ikl tested ten construcied,

1.19 Simulation in Training

Sinwlation has long been used in military training, Garlice it used to be plvsical simulation of
war games on boards and now i{ has changed to computer war games. Simlation is a very useful
technigne of training in sitwaitions where it is cither (oo dangerous or prohibitively expensive (o impan
trining on 1eal sysiems. Like the training of a pilat is never carried on a real acraplme, i is first on
a Might simylator where the pilot is thoroughly tsined in using the various controls and instruments,
There are situations where tzuning an real equapments in real sittations is not possible at all, like the
training of astromamts 10 walk in space or on othier plancts and 1o work in z¢ro gravity envitonmgent,
Such trrinings are given in simubaed virsal coviromuens, which are ereated in laboratories. These
simulated cquipments and environments are safe, economical and ¢an be mamipulated 10 suit the
g requircicnts,

I army, any training that is not a real combat is defined 1o be a simulation. Tle same i 1rue in
ather ficlds also, The puipose of the simulated Laining is to place people in situations, which eplicaie
those they will experience in real situations, 1o test their reactive and decision making eapabilities.

1.20 Classification of Training Simulations
The training simulations arc classificd into three broad categories, Lo, Firtneal and Constructive,
(ery Live simalation:; In live sinmlation, real people use simulated cquipment in s¢al world,
Real-time simulations are live sinndations. Soldicrs opere their real cquipment in mock
cngagements, This simulated combat trains the oaps to expericnee the rpors of living and
working in (he ficld.

(hy Virtwed spnmdationr, In virmal simuelation, real peaple use simulated cquipment in i

simulited environment, also called virtmul environment, The training of space astromts
is done on simulated equipment in virual environment, In the military games, this is a
modificition of live simulation in the sense that real equipment is replisced Dy mock-ups
and (he ficld of battle is generated by a computer. In these simulators, soldicrs prictice ol
much lower operational cost and with greater freedom in taking risks, Since both the
cquipment and the bantlefield arc virlual. froops can practice actions which arc wo
dangerous (o atempt in live simulations, Live stmukations on the other hand are limted to
the termin thal is available at training siles only,

(¢) Constractive simulation: In this (ype of simulation, simulated peaple use simulated

equipnient in a simulated environment, Constructive simulation is aise called “war-gaming™
[t biag extensively been used in military tmining, It is similar fo table top war giames in which
simulated plavers conmumnd simulated armics of soldicrs and equipments, that move around
on i boad,

Whilc the ‘Live and *Virtual™ simulations are used o (mun individual to aperate cquipmicints,
constmictive simulation trains the commanders Lo fice silnations and muke decisions under the stress
af time and limited resources just as (hey will during the actual combat. Constructive simulation hiclps
the commanders (o test their strategics in situations where the enemy is highly traincd. fully cquipped.
otally unpredictable and fully determined 1o win,

Simulation traiing has been employed in almost all 1he ficlds, where trining on real svsiem
is not feasible like in medical science, spuce science, vy, air foree and anny and in managerial
decision making, ¢le.
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1.21 Simulation in Education
Tetf me_ I forget
Show me, | remember
Ivafve e, I understand

Stmulation is an intcractive teaching-leaming techmique which helps in better understanding of
the lcaming matcrials. Educational simulations arc creative units of instructions which incorporate
traditionally taught material inte a simulated environment, In addition ta being a nch and flexible ool
for 1caching and leaming, it provides instructors the evaluation procedures to assess how well they
are educating their students.

The simulation has long been used in iraining, but now it is finding many impornaim applications
in education. Since training itseif is a pan of education, the education simulations are sunilar (o (raining
simulations. The educational technology researchers have shown that the video games are an eflicient
way of Icarning. and that these can be used very effectively in the weaching lcaming process. by
preparing video games based on the schaol or college curriculum. The Animated Narative Vigneties
{ANV) are cartoon-like video narratives of hypothetical and realiv-based stories. The simulated
programmed learing helps the individual 1o leam at his own pace and convenience. and test his power
of understanding and problem solving skills cic.

Simulation is Ninding extensive apphication in the science and engineening laboratonces, where
virnal experimental sct up arc being used for perfornming experiments. These are like Imining
simulators. Amimated leaming materials are available for leaming engineering drawing and other
subjects.

Simulation has proved to be a tool of extreme imporance in medical educations. A simulated
patient or a model patient, saves putting the real human being into the hands of sudents and
inexperienced doctors. Students can wark without anv hesitation and repeat the medical procedures
any numbcer of imes on a simmlated patient.

Since. simulation-based education cannot compleiely replace the imditional classroom cducation,
a combination or blend of vanious education wechnigues, called “Blended Education” is being actually
implemented. The idea behind blended learning is that the education designers, prepare a learming
program. divide it into modules and deicnnine the best medinm to deliver those modules 1o leamers.
Thus it involves nuxing various form of education like the classroom teaching. intemet-based learning
and simulated instmctional modules delivered both on and off line.

The sinmlated cducation has some unique advantages.

e Simulation works very well over the infernet, where instructionil matenial can be delivered

to a large population of lcarners spread over the globe,

= To an individual lcamer. simulated education allows 1o Iearn at his own pace and 1o repeat

the process as many hnes as omne requires for complete understanding.

¢ Simulated laboratorics/cquipments allow the lcamers to practice without any fear of damage

10 equipment, Especially in medical education. simulated patient provides an excellent
apprehension free lcarning covirommicnl.

There arc 4 good munber of reasons why other fonns of education must complement a simulation.

¢ Some concepts can be taught benter by a ieacher and undersiood better by discussion among

fellow leamers. This is especially true in case of many soft skills.

e Meeting face to face with the teacher can be highly motivating.

e In many situations. working on real cquipments and in real cnvironments gives befier

understanding of the system compared 10 simulated environment,
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1.22 Medical Simulators

Medical simulators are increasingly being developed and used to tcach therapeutic and
diagnestic procedures as well as medical concepts to the medical students. The simuliators have boen
deployed for educating and training in the procedures ranging from the basic as blood drawing 1o
laparoscopic surgery and traumia cases. The medical simulators are extremely uscful for development
of mew medical tools and cquipments, new therapics and treatments and for making decision
regarding medication and treatment, Biomedical engincering makes good use of simulators,

Simulators replace the real uman subjects and take them out of the hands of (he inexperienced
medical students il professionals, Using simulated paticnt models, medical students can practice a
procedure or diagnosis a mumber of tines, Replicing hnman for safety is though the biggest advantage
of simulation, the other imporant advantage is in betier training of the students, When working on
simulators, stidents concentrzte only on the essential clement which has been modeted and are able to
ignore the rest They leam without any hesitation and gain better confidence in Tundling weal patients,

Compuler simulations have the advamage of allowing the student 1o make judgnients as well
as errors, The process of iterative leaming through assessment, evaluation, decision making and ervor
correcion creates a much stronger lcaming environment then Lk passive instructions.

Many medical simulators comprise of a plastic simulated mode! of the relevimt anatomy
conneeted to a computer. These are generlly hile size models that respond w0 injected dmigs and are
programmed 10 creale simulations of life-threatening emergencics. In other simulators, computer
graphic icchniques are employed to visualize the componenis and procedure. Simulators are also
being used in the development of tols for diagnosis and treatment of cancer like discascs.

Earlicr, physical models mude of clay or stone were used to demonstrate the clinical (eatures
of discase skites and their effects on haman. Then came the active mocdels tunt anempied 16 reproduce
e living anatomy or physiology. More reeently ineractive models ave been developed that respond
1o actions taken by a student or physician.

1.23 Exercises
L1 Name two or three o the main entitics, altribes, activitics, events and state vapables which are o be
considered tor simulating the operanon of,
{a) Post ofltes
My Catelena
(<) A hospual OP1D
(fy A parment store
() An automoebile pssembly hne
) A pallic vrossing
2) A bbs stand
1.2 What are the events and achivities associated with parking your car 1n a paid parking ?
L3 Identily minimum Eve cndogenous md Bve exogenous activities associzied with a produgtion shop.
L4 Gave fivg examples of cach of the Tollowing
(a) Conlmuous system
[A) Diserete svstem
{c) Stochadhie system
Gefy Physicid muodel
{e) Mathematieal molel

L5 Last the entilies, atinbutes, sehivities and stale variabies i the working of your college workshop
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Chapter 9

DESIGN OF SIMULATION EXPERIMENT AND
OUTPUT ANALYSIS

9.1 Verification and Validation of Simulation Models

The development of a simulation model is incomplete, without ils verification and validation.
The validation is esscential lo build the credibility and acceptability of the model. The objectives off
validation can be summanzed as:

(i) To obain a model that represents the behavior of the real system so closely that it can be
used as a substitute for experimenting on the tue sysiem.

(iiy To mcreasc the accuracy of the output results, so that these are within some prescribed

limits.

The verification and validation is not a separate stage in the process of development of a
simulation model. rather an integral pare of it. and is carried out throughout the process of model
development. This requires a close interaction between the model developing team. people who are
knowledecable about the svstem, and the encl users of the simulation modgl.

fn simulation modelling, we move through three distinet states of the system, the ceal systen,
the conceptial model, and the simulation program i.e., the computer representation of the model, The
process of verification is 10 determing that the simulation computer program perfons as intended.
Thus, verification checks the coreciness of the translation of the conceptual simulation maodel inla
a computer program, Verification involves debugging of the computer program, which is quite
difficult and arduous task in case of a large simulation. | ididution is concemed with, how accurately
the conceptual model represents the actual system. [Fa model is valid. then the results obtained from
the model will be similar to those obtained by physically experimenting with the actual systens. The
terms. verification and validation are gencrally used together and are employed to increase the
credibiiity of the model.

The validation is dilferent Itom the outpiet anclyses, The output analysis is concerned with the
cstimation of measures of perlormance of a simulation model. and involves such issues as lengtl ol
simulation run. starting conditions and number of replications.

9.2 lterative Process of Verification and Validation

The simulation model building, as discussed above, deals with three distinct states of the system,
the real system, the conceptual model and the opermtional model (or simulation program). The first
step in model building consists of studying the rcal system, its components and their relationships,
observing its behavior and collecting data on it. This is the phase of lcaming the actual system, for
which very closc inicraction between the model developer and persons connected with the operation
of the system, is ¢ssential.

Sccond step is the constriction of a conceptual model of the real system, The variables ol
interest and the measures of performance are decided; the interrelationships, the assumptions to be
made and the simplifications required are identified. The conceptual validation is the comparison of
conceplual model with the actual system, It is iteratively carned out, as the model is developed.

194
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The third step is the translation of the conceptual mode! into simplation program, or into
compuierized representation of the madel. This simulation program is also called operational model.
The selection of the computer language for coding the simulation mode! is an imporiant task of this step,

To establish the validity of the model, test runs of the simulation are made and the results are
compared with the existing data, Once the validity is established, the madel can be implemented, The
iterative process of verification and validation is illustrated in Fig, 9.1.

These three steps cannot be carried out in isolation 1o cach other, Rather the model builder
shuttles between these steps many times, while building the model, verifving and validating it It is,
thus, a reilerative process and continuous Gl the process of model development is complete, and the
siinulation software package is ready for implementation.

4 \

— Real Systom

\/

Aralysis

Coneceptual
Validation

3

| Conceptual model "\

Celibratun
and
varlidation
o Programming {",[0‘.]?1 :
Veritieation

Operational /
{Computerised) model :
15sc9ulion Madled
of sinwlation Validation
> Results
Fig. 9.1

9.3 Calibration and Validation of Models

One of the most important duties of the simulation aualyst is to ensure the validity of the model.
If a model is not valid, that is not an accurate representation of the system being modelled; the results
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derived will not be ol any valne, Validation of a wadel is the lotal process of coniparing (the model
and ils bebavior with (he real system and its behaviowr. Calibration is the iterative process of cotaparing
the model to the real system, making mockfications to the model, comparing the modified madel with
the real system. again making madifications and comparing with real system, and continning so on.
1ill the model is of acceplable accuracy.

The compatison of the perfornunee of e modded with e perflormiance of real svstem can be
done by conploying o mmber of wests, Some of e lests are purely subjective, where e evahution
of the performance of (he nodel is made by e expericnced and koowledgenble persons dealing with
the real systent Animatieon of Hie system and visual presentations ol the siowlalion nuy be used. in
addition 1o the output of the moedel for subjective evaluation. The objective tests are carried oul by
comparing lwo sefs of data, one generated by Lhe sinmlation model aod the otbier alrcady collected
on the real sysiem. One or morg statistical tests are performed on ihe (wo scts of data to determing
the dillerences Between the two, Some conliclense iniernvals are delingd, within which these deviations
musl Fall, [Fanaceeptable differences are observed, the mode! is modified, ancl calibration is carricd
again,

Nayler and Finger (1967) have formulated a thiee step vallation approach, which has been
widely lollowed. Though, this approach cannat guatantee an absolutely valid modet, but i will help
in buildmg a simulation madel ihat would be more representative of the real system and will have
mote crecibility, The three sieps are .

L. Build a adel with high fuce validity,

to

. Madidute the model] assamptions.
fliclate the representativencss of outpul data,

9.3.1 Face Validity

A model that, on the surlace, appears to be reasonable o the people who are knowledecable
about the system under study, is said 10 have high face validity, The Tace validity of a simulation
mexlel is thus ablained. by the extensive involvement of (he people who have sound kuosw keclpe about
the weal system. and of the end users, For this purposce. the medelers may perform a stiuctured
wilk-through of (e conceptual model belore an andicnce of knowledgeable persons, The simulation
medleler shoukd colleet as much infonnation about the system, as possible. For example in modelling
a manufacturing system, inforniation should be collected Mot all such sources as inachine operators.
maintenance stall, supervisors, enginecrs, managers and vendors. Resulls from similae simulation
madels, can alsa be used as information, Larger the information with the modcler, more canveicnl
il is to establish the face validity of the moglel,

The Cace validity ol lhe model can alse he nscertained by performing sensitivity analvsis, the
vitlues of some important input variables are varied gradually, and the portcntial users and
know ledgeable people are asked if the clinges in mocdel output arc in the expected cirection and ol
expecled magnitude, The user because of bis expericnce is gencrally able o predict the behavior of
a system, when g particular input variable is mercased or cdecrcascd. In Jarge and complex modlels,
there are generally a large numbier of input variables, andl henee a large number of sensitivily analy sis
tests e possible. The model builder shotild select the most critical variable only, as it will gencrally
1ol be pogsible 1o conducl sensilivity analyze on all the iput variables,

L

9.3.2 Validation of Assumptions
The model constrmetion is a very tedious task in case of complex and large svsteins, All the
comvonents ind utercelationshins miv not be of interest 10 the modeler. What enfifics and activitics
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oul and many assumptions have 1o be made. to maintain the neatness of the model and to meel the
objectives of the sindy. To ensure that the behavior of 1he model is representative of the behavior of
the real system, the assumptions have to be as close o reality as possible. If a theoretical probability
distnbution has been fitted to some observed data. and nsed as input to 1the simulation mode!, the
adequacy of the fit should be 1esied by applying statistical tests. The output of a simulation model
depends to a great extent on the assumptions made. For example, the assumptions about the
probability distribution of the arrival palter or service patiem. in a queucing system or of lead times
and of customier arrivals in inventory system. have a great bearing on the model output results,
Similarly, the through put rate of a manufacturing system is greatly influenced by the assumptions
about the Failure and repair times. The assuniplions about the varability in processing rales have a
direct bearing on the amount of work-in-process inventory in an assembly or production line, The
reliability of te data can be verificd by consultations. with the expents, by perfonming statistical tests.
at by canving oul sensttivity analvsis using conunon raidom numbers,

9.3.3 Output Data Validation

The objective of any simulation model is 1o trunsform the inputs 1o the system into output
measures of performance. The validation of this correspondence is veny imporiant. [n each simulation
model. 1here are some specific responses which are of inlerest 10 the modeler and the model is buill
to predict these responses with reasonable acenracy over a range of input conditions. When the values
af the sclected inputs match the inputs to the real system, then the outputs of the mode! should also
malch the outputs of the real system. This should hold true not only for one set of data. but over a
range of data.

For this input-outpat validation, the modeler requires some historical data for the purpose of
comparison. Thus. it is alimost necessany that seme version of the svstem under study s availabic for
data collection. TLmay be a true version of the system being modeled or some variant swhich ¢an be
modificd o represent the system under sludy. In case a near variant of the proposed svstem is
available. the simulation model of the existing near variant system is developed amd validated. Then
this model is suitably modificd 1o represent e proposed system. The greater the commonalily
between the existing and proposed systems. casier it will be 1o build o tly representative simulation
of the proposed sxstein. and the greater our confidence in the model.

If the system being simulated is imaginary or at a planning stage. and no identical or ncar
identical system is available for companson, complele input-outpnt validation is nol possible. In such
cascs, the analyst should iny 1o lind ot il some subsy sicms of the sy stem under study ane available.
The partial validation can then be camied out. An animation of the simulated system may be helpful
in evaluating the validity of the model.

9.4 Input-Output Validation = Using a Turning Test

This is a subjective 1ype of mput-outpul validation test. This may be performed in addition to
the stalistical tests or when no statistical 1esl is applicable. In this test the knowiedgeable persons are
asked to klentity the simulated data, when a number of sets of data generated by simulation are mixed
with the seis of data obained on real system. For example. suppose five reporis of system
performance over five different days are prepared by actual observation of a banking svstem. Also
five reports. in identical fornuts. are generated by emploving (e simulation model. These ten reports
are thoroughly shuffled and given to an expen for identification. I the expent succeeds in identifying
a substantial number of reports, the model is not valid. The observations of the expert can then be
used to further improve the model. Onthe other land, if the expent cannot distinguish the simubated data
from the real, the model is considered to be valid. This 1y pe of validation test is called a Furning fest.
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9.5 Terminating and Non-Terminating Systems

A terminating systerm 15 one thal mns for some specified duration of time ot uailil soie specificd
cventfevents occur. Each simulation run of a terminating syslem starts at time zero, under well
specified starting conditions and ends at the specificd stopping time or as soon as the speeified
cventéevents occur. For example, the operation of a bank, while considering the scrvice to the
customers 1s a fermiating system, as il opens daily in the moming, with all tellers empty and closes
at the fixed time. The quene at the closing time is not camied to the next day. The simulation modeler
in such a case models the interaction between the customers and tellers over the working time of the
day. including the ¢fiects of start up and clesing down at the end of the day. This type of system rarely
attains a steady state.

Another cxample can be taken of an clectronic gadget, which comprises of a number of
componeits, and [ails when any one ol the components fails. Thus. the termination of simulation is
determined by the occurrence of an cvent. that is fatluee of any onc component. The lives of the
compodqents in such simulations are randon. Each simulation staris with ail the components being
new at Lhe starting Lime. In this case, the time to [ailure itsclf may be a measure ol the system
performance and the objeclive of the simulation may be o determine the expected value of this time
Le.. the life of gadget.

However, i il is possible 1o replace the failed component. and we model the system in such
way, that after cach fatlure, component is replaced, and the system conlinues, it cin be treated as a
non-lerminating simulation.

A non-lerminating systemt is a system that runs continuously over a long period of time. For
example, flow linc production systems, assembly lines, telephone systems, communication syslems,
and hospitals, run continuously. Even the systcms which come lo stop aller fixed intervals, as a
production system running in day shift only, but restart alter a time gap with the same state, in which
it came to hall, is a continuous system. In such a system the objective of the analyst is (o study the
steady state or long run behavior of the system. that 1s propertics which are not affected by (he starting
conditions of the simulation, The simulation of such a system starts with simulation ¢lock at zero,
under the initial conditions delined by the analyst. and nns for a time duration (simulation run),
specified by the analyst. The measurcs of performance are some average values, like the throughput
rate, average waiting time of customers, average idle capacity, average inventory holding cost ¢lc.

9.6 Design of Simulation Experiment

The simulation technique, as already discussed. is experimentation on Lhe model of the system
uncder study. Simulation expenments in most of the situations mvolve stochustic vanables. Even if
there is one such variable, the whole system is affected and the values of the purameters being
observed vary from time fo time. For example, in a production system, involving slochastic
workstation times. the ontput rate will vary from time to time. Larger the vanation in the operition
times more will be the variation in the outpot rate. The average values obtained may not be highly
rcliable. To make the resulis meaningful, il becomes essential to design the simulation experiment
in such a way, that the rcsults obtained are within some specified toleranoe limits and at a reasonable
level of confidence. Ad the same time, effort should be made to keep the computational cost
minimum. Length of simulation ran, initial conditions. number of replications, use of variance
reduction technigues etc. are some ol the important aspects of a simulation experiment.

Many standand technigues of experimental designs have little or no importance for designing
simulation ¢xperiments because they were developed lor phvsical experiments in which the
experimenter docs not have complete control over the experinient and many times is not able 1o
collect dtata for certaint combinations of factors. In simulation, the expetimenter has complete control
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BEFORE THE PUBLIC UTILITY COMMISSION
OF OREGON

UE 245

In the Matter of

UE 245 PACIFICORP dba PACIFIC POWER | STAFF POST HEARING BRIEF
2013 Transition Adjustment Mechanism

L INTRODUCTION
On August 31, 2012, Administrative Law Judge, Shani Pines, stated that, in addition to

briefing the issues on each party’s positions, the Public Utility Commission of Oregon
(Commission) desired four issues be included in parties post-hearing briefing. Staff will first
respond to the Commission’s four questions. Then, Staff will explain why market caps should
be removed from the Company’s Generation Regulation Initiative Decision Tools (GRID) results
and why planned outage modeling for all plants should be changed in the next Transition
Adjustment Mechanism (TAM) filing.

I1. DISCUSSION

1. _A review of the purpose and execution of the TAM to present. to put into
context the current TAM filing.

The primary purpose of the TAM is to establish transition charges or transition credits for
direct access pursuant to ORS 757.607. However, the TAM also reduces regulatory lag and risk
by allowing Pacific Power to update the net variable power costs included in rates between
general rate cases, which results in a closer matching of actual power costs and the power costs
included in rates and, therefore, likely a closer matching of actual earnings and authorized
earnings.
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2. A discussion of the reasons that Pacific Power has asked for an increase in
rates every year since the TAM was introduced.

There could be many reasons that Pacific Power has asked for an increase in rates every
year since the TAM was introduced, such as but not limited to, coal prices, lower market prices,
lower dollar value of sales credits, or reduced hydro. The Public Utility Commission of Oregon
(Staff) notes that the Company is currently requesting, in its July Update to the 2013 TAM filing,
an increase of less than one percent in unit net power costs (NPC) over the final 2012 TAM
filing, or an NPC-related increase in overall Oregon customer rates of less than 0.3 percent.

Also, actual unit NPC for the first six months of 2012 are slightly lower than the final 2012 TAM
unit NPC forecast. Therefore, the five-year period from 2007-2011 might not be representative
of current and future conditions.

One reason that Pacific Power has asked for an increase in rates every year since the
TAM was introduced is increased coal costs. Per MWh coal costs are approximately $4.00 per
MWh higher in the 2013 (test year) TAM than in the 2009 TAM. This translates into
approximately $170 million in net power costs on a system basis, or $42 million on an
Oregon-allocated basis. This explains more than one third of the increase over this four year
period. Pacific Power’s final November TAM filings have positive net market-priced sales. All
other things equal, this has contributed to increased TAM requests, as market price forecasts, and
hence the value of this GRID-modeled surplus of market-priced sales over market-priced
purchases, have steadily decreased over the past few years. Decreases in expected output from
the Company’s own hydro facilities, as well as contractually-based decreases in output from the
Mid-Columbia hydro plants, have also contributed somewhat to increased TAM requests.

/1
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1 3. A discussion of the factual conflict in the parties' testimony regarding
2 whether arbitrage sales are modeled in GRID.
3 Staff understands that the Company included this adjustment in GRID through its 2012
4 TAM filing. The Company then discontinued the adjustment in its 2013 TAM filing." Had the
5 Company included the adjustment in its 2013 TAM filing, the effect would have been a decrease
6 of $2.5 million in the system-wide NPC forecast.”
7 4. A discussion of Pacific Power's admission that GRID has understated
8 Pacific Power's NPC in rates every year since the inception of the TAM.
Given Pacific Power's admission. on what basis should the Commission
9 find that GRID is accurate, or should the Commission conclude that GRID
10 does not accurately model NPC in rates?
11 Table 8 of Pacific Power’s UE 246 Exhibit PAC/900 provides a summary of GRID’s

12 performance for the five years between 2007 and 2011. In each of those years, GRID
13 underestimated NPC. The table below provides percentage measures of these underestimations,

14 i.e., underestimation amount divided by actual NPC.

15
i Year Error Size Error Type
17
e 2007 11.5% Underestimate
2008 10.8% Underestimate
19
20 2009 3.0% Underestimate
o 2010 11.9% Underestimate
2011 9.7 % Underestimate
22
23
Average 9.4% Underestimate
24
25

* See Exhibit PAC/100, Duvall/22.

26 *See the Company’s Revised Response to Industrial Customers of Northwest Utilities (ICNU)
Data Request 2.14, provided to parties on August 7, 2012, ICNU Cross Exhibit/200.
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Staff has not audited or reviewed Pacific Power’s actual power costs. GRID forecasts
normal power costs (i.e., normal hydro, normal temperature loads, normal forced outage rates,
forward prices, etc.). The difference between GRID’s normalized power costs and actual power
costs can logically be explain by deviations from normal inputs. Deviations from normal are
expected and not a concern. However, any remaining difference after accounting for deviations
from normal inputs is a concern.

Backcasting is one approach to separating the deviations between forecast and actual
NPC into two components, one due to deviations from normal hydro, normal forced outage rates,
forward curve-based market gas and electric prices, etc., the other due to model logic and design.
Again, the latter is the area of potential concern. If GRID performed well in backcasting
exercises, then parties would be more assured of its quality. If GRID performed poorly. then
parties might want to consider solutions such as significantly modifying GRID, or adopting a
different model. However, backcasting has not been tried and would be very time intensive.
There is also the possibility that parties would spend considerable time and effort in backcasting,
only to reach unclear or controversial results.

MARKET CAPS

1. The issues that the Company raised at the hearing are not relevant to Staff’s .
recommendation on eliminating market caps from the Company’s GRID modeling.

Market caps were at issue in Docket UE 227, the 2012 Transition Adjustment Mechanism
(TAM) proceeding. In Order No. 11-435, the Commission accepted the Company’s
methodology on a non-precedential basis and directed Staff to organize one or more workshops
for parties to discuss the issue and, if possible, come to agreement on a market cap methodology.
The Commission also stated that “If no agreement can be reached, we will expect Pacific Power

to provide clear and robust evidence justifying its modeling of market caps in the Company’s
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next TAM proceeding. We will also ask Staff to present in the next TAM docket its own
technical analysis of this issue.”

Staff hosted a workshop on January 11, 2012. Representatives of the Industrial
Customers of Northwest Utilities (ICNU) suggested one possible approach to the issue of market
caps. However, it was made clear that ICNU did not necessarily support this approach and that
considerable analytical work would be necessary to develop a concrete proposal for
consideration.® The Parties then agreed that it was not possible to reacil agreement at that time
and that they would present their analyses and recommendations in the 2013 TAM proceeding,
i.e. this docket.

Given the Commission’s direction that Staff “present in the next TAM docket its own
technical analysis of this issue,” Staff began its analysis in this docket “from scratch.” Staff’s
testimony in this Docket is did not rely at all on Staff’s testimony in Docket UE 227, particularly
Page 5 of Exhibit Staff/100 in Docket UE 227, which comments in part on depth or liquidity in
particular markets.

Paciﬁc Power has also entered into the record in this docket Staff’s testimony in Docket
UE 250, in particular Exhibit Staff/100 in that Docket.” That testimony, in part, concerns
liquidity in gas hedging or forward markets relevant to Portland General Electric Company
(PGE) and it is not related to this docket. In this docket, some parties, most notably the
Company and ICNU, have discussed liquidity in real-time electric markets at certain locations.
However, Staff has not discussed liquidity in real-time electric markets in this docket. Staff’s
comments in UE 250 again are not related to this docket, as they concern gas, rather than
electric, and forward, rather than real-time, markets relevant to PGE, rather than to Pacific

Power.

* See Order No. 11-435 at 23.

* Staff did implement the analytical approach suggested by ICNU. It forms the basis for Staff’s
alternative recommendation. See Staff/100; Schue/16-18

* See Exhibit PAC/401.
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2. Market Caps should be climinated in the Company’s GRID modeling, resulting in a
decrease in system-wide net power cots (NPC) of $15.5 million, or appropriately
$3.9 million on an Oregon allocated basis.

The Company applies caps based on four-year average historical data, the same average

historical sales level being applied as a cap to market sales in every hour (for each trading hub,
each month, and differentiated by on- and off-peak hours) in GRID.® This is inconsistent with
both actual historical and uncapped GRID sales figures, both of which show great variation
across hours. The Company’s construct thereby cuts off some potential sales with positive
margins. These positive margins then do not get credited to customers in GRID, resulting in a
$15.5 million overstatement of expected NPC on a system basis, or approximately $3.9 million
on an Oregon-allocated basis.’

For context, if GRID sales were the same in each hour, and equal to the market caps for
each of the on- or off-peak monthly periods at each of the six trading hubs, overall annual sales
would be approximately 20,000 GWh.® In the Company’s initial filing, uncapped GRID sales
are approximately 13,200 GWh, whereas capped GRID sales are approximately 10,700 GWh.?
These figures are in the context of the Company’s system-wide load of approximately 60,000
GWh."

The Company makes various assertions supporting the idea that uncapping sales in GRID
leads to large differences between actual experience and GRID results.!"  The above figures
show that the Company’s assertions are not true. In addition, the Company exaggerates its
points, particularly in its graphical presentations — Figures | and 2 on Page 18 of Exhibit

PAC/300 and Table 6 on Page 21 of Exhibit PAC/100. These graphs are all based on actual data

® See generally Staff/100; Schue/S at 5-6.

7 See 1d at 5-16.

® See Id. at Schue/7, line 7.

® See 1d. at Schue/6 at 21-22.

*See 1d. at Schue/7 at 1-2.

! See PacifiCorp’s Prehearing Brief at 11, Line 1.
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for only a 12- month period ending June 2011, rather than the 48-month period ending June
2011, which is the basis for the market caps.

In these examples, average sales in the 12-month sub-periods were substantially lower
than average sales in the relevant 48-month periods — 32 percent lower at the Four Corners
trading hub, and 40 percent lower at the California-Oregon Border (COB). The graphs then
incorrectly show GRID capped sales being greater than actuals, which would be impossible if the
relevant 48-month actual data were used. GRID capped sales can never, in any hour, be greater
than the cap, which is the 48-month average of actuals. Since GRID capped sales will
sometimes be less than the cap, overall GRID capped sales should be shown as less than actuals.
The graphs also present an incomplete picture of the relationship between capped and uncapped
GRID sales. At these particular trading hubs, uncapped sales are substantially greater than
capped sales. However, on an overall system basis, capped sales are approximately 10,700
GWH and uncapped sales are approximately 13,200 GWh, as noted above. This difference of
approximately 2,500 GWh is only approximately four percent of the Company’s system load.
Note that this 2,500 GWh figure is a system-wide measure. The Company’s statement that it is
an Oregon-allocated figure is incorrect.'” Therefore, the Company’s comparison of the 2,500
GWh system-wide figure with an Oregon industrial load figure of 2,300 GWh is a mismatch
between system-wide and Oregon measures."

Market caps also introduce year to year volatility into GRID results. Market caps
resulted in an increase in NPC of $5.5 million for the 2012 test period. However, caps increase
NPC by $15.5 million, or almost three times as much, for 2013 in this docket.

PacifiCorp’s argument that GRID has underestimated NPC in each of the five years from
2007 through 2011, and that therefore market caps should be retained because they decrease

GRID’s underestimation tendencies is not persuasive. The Company refers to data it provided in

*2 See PacifiCorp’s Prehearing Brief at 15, Lines 20-21.
3 See PacifiCorp’s Prehearing Brief at 16, Lines 1-4. See also Staff/100; Schue/6-7 for a general
discussion of various system-wide figures.

Page 7- STAFF POST HEARING BRIEF

Department of Justice
1162 Court Street NE
Salem, OR 97301-4096
Telephone: (503) 947-4342 Fax: (503) 378-3784



S O N9 SN AW N -

[ S S N S N e S T e e e S e N S e
W AW NN = O 0NN s W N e

26

DOCKET UE 323
PAC/1102
Page 8 of 9

Docket UE 246 on differences between GRID forecasts and actual power costs.'* While Staff
believes that these summary figures are accurate, they do not justify an average historical data-
based market cap structure, which is inconsistent with both actual and un-capped sales data.
Moreover, the Company’s unfavorable NPC results over the 2007-2011 period may not be
representative of future periods. In fact, for the first six months of 2012, actual unit NPC were
slightly lower than the GRID forecast for that same period. This further undercuts the
Company’s argument that summary 2007-2011 results justify market caps.

The Commission should eliminate market caps from the Company’s GRID modeling
because they are inconsistent with actual historical and uncapped GRID sales figures. This
adjustment will result in a decrease in system-wide NPC of $15.5 million, or approximately $3.9
million on an Oregon-allocated basis.

If the Commission finds the Company’s arguments for retention of market caps to be
somewhat persuasive, Staff offers an alternative recommendation. The alternative proposal is
based on Staff’s implementation of the approach suggested at the January 11, 2012, workshop.
Under this alternative, market caps are based on the highest of the four years of data, rather than
the average of the four years (for each trading hub, each month, and differentiated by on- and
off-peak hours).”® This effectively loosens the caps to some extent, resulting in a $7.7 million
system-wide reduction in NPC. If the Commission were to choose this alternative, it should also
order the Company to reinstate its arbitrage and trading adjustment, which would further reduce
system-wide NPC by $2.5 million. Staff supports the Company’s elimination of the arbitrage
and trading adjustment only in the context of also eliminating market caps, as they are both
controversial adjustments to the basic GRID modeling structure. It would not be fair to eliminate
the arbitrage and trading adjustment, which benefits customers, but retain market caps, which

benefits the Company.

14 See Exhibits PAC/900, Duvall/16 and PAC/1800, Duvall/12 in Docket UE 246.
15 See Staff/100, Schue/16-18
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3. _Planned test year outages for all plants and hydro forced outage rates.

2 Staff incorporates the comments from its prehearing brief and recommends that 1) Staff
3 withdraw its recommended disallowance of $2.6 million related to planned hydro plant outages
4  for the 2013 test period, and 2) the Commission direct the Company, beginning with its 2014
5 TAM filing, to begin using planned test year outages for all plants in its GRID modeling. This
6 will provide the most accurate test year NPC forecast possible, which will then be compatible
7  with Staff’s recommended PCAM structure in Docket UE 246.
8 III. CONCLUSION
9 For the foregoing reasons, Staff requests that the Commission order the Company to
10 remove the effect of market caps from the GRID results and include planned outages for all
11  plants in in its next TAM filing.
12
B DATED this 14" day of September 2012.
14 Respectfully submitted,
15 ELLEN F. ROSENBLUM
Attorney General
16
17
s/Jason W. Jones
18 Jason W. Jones, #00059
Assistant Attorney General
19 Of Attorneys for Staff of the Public Utility
Commission of Oregon
20
21
22
23
24
25
26
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Exhibit PAC/508 8¢ 1 of 1
Dickman/2

PACIFICORP DATA REQUEST NO. 4 TO ICNU:

Referring to Mr. Mullins’ testimony, page 10, lines 5-8, Mr. Mullins states: “For purposes of
power cost forecasting, it is generally accepted that there is no systematic bias between forward
market prices and spot market prices. Accordingly, the market prices at which a utility will
transact in forward markets to balance its systems represent the median expectation of what the
ultimate spot market prices will be.” Please provide the evidence or authorities upon which Mr.
Mullins relied to develop and support these statements.

RESPONSE TO PACIFICORP DATA REQUEST NO. 4:

The fact that most utilities establish power cost forecasts based on forward price curves, without
a downward adjustment to reflect a possible risk-premium, is evidence that these utilities
generally accept the theory that there is no systematic bias between forward market prices and
spot market prices. If the Company were to posit that there is a risk premium included in
forward prices, then that would be a reason to reduce the forward prices for gas and electricity
included in its forecast. It would also be evidence of systematic hedging costs, leading to the
question of whether those costs should be borne by ratepayers or shareholders.

PAGE 5 - ICNU RESPONSE TO PACIFICORP’S FIRST SET OF DATA REQUESTS
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is, In my opinion, best justified to the extent it results in no additional cost to ratepayers over
time—that is, to the extent that there is no risk premium present in forward markets.

Q. DO YOU BELIEVE THAT HEDGING RESULTS IN SYSTEMATIC COSTS TO
CUSTOMERS?

A. Recent data certainly seems to indicate so. Confidential Figure 1, below, details an empirical
analysis of observed risk premiums in forward natural gas markets over the period 2010 to the
present, based on the Company’s various forward price curves prepared over the period.

CONFIDENTIAL FIGURE 1
Empirically Observed Risk Premiums. Rockies Gas. 2010 —2016

UE 308 — Redacted Opening Gas Hedging Testimony of Bradley G. Mullins
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PLEASE DESCRIBE THE DATA PRESENTED IN CONFIDENTIAL FIGURE 1.
Confidential Figure 1 is a plot of the percentage forecast error associated with forward prices
included in forward price curves issued by the Company over the period 2010 through early
2016. Each dot in the figure represents the percentage difference between a price that was
forecast in a forward curve and the ultimate spot price for the given prompt month. To the
extent that the error is positive, it means that the price in the forward curve exceeded the
ultimate spot price. To the extent that the error is negative, it means that the price in the
forward curve was less than the ultimate spot price. Along the x-axis, the set of forecast errors
were separated by the number of months before the prompt month for which the forward price
was calculated. Thus, a forecast error further to the right indicates the forecast error associated
with a price that was forecast further in advance of the prompt month. Similarly, a forecast
error on the left side of the x-axis represents a price that was forecast nearer to the prompt
month. Overlaid on the figure is the median forecast error based on the number of months in
advance of the prompt month that the forward prices were calculated, as well as the
interquartile range of the forecast errors.

HOW CAN THE DATA PRESENTED IN CONFIDENTIAL FIGURE 1 BE USED TO

DETERMINE WHETHER THERE IS A RISK PREMIUM IN FORWARD GAS
PRICES?

If there is no risk premium present in these forward curves, it would be expected that the
forward prices are an unbiased expectation of future spot prices. That is, it should be expected
that forward prices exceed the ultimate spot price 50% of the time and are less than the spot
price 50% of the time. Stated differently, if there is no risk premium, the median forward
curve forecast error should be zero. If, however, the median forecast error exceeds zero, that is

an indication of a risk premium.

UE 308 — Redacted Opening Gas Hedging Testimony of Bradley G. Mullins
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WHAT DOES THE DATA IN CONFIDENTIAL FIGURE 1 DEMONSTRATE?

The empirical analysis in Confidential Figure 1 indicates that there have been risk premiums
embedded in forward markets for natural gas over the period 2010 to 2016 and that those risk
premiums have been substantial. For a transaction executed between one and two years in
advance of the prompt month, the expected risk premium value was approximately 30%. This
means that each time the Company purchases a financial gas swap between one and two years
in advance of the prompt month, ratepayers should statistically expect to ultimately pay an
amount that is 30% greater than the actual spot price of natural gas. This is a considerable
premium, particularly when considered in relation to any potential value that may be gained
from the price certainty afforded through the Company’s short- and mid-term hedging
strategies. In my view, this data calls into question the prudence of the Company’s strategy for
hedging 100% of its natural gas requirements. As detailed in Exhibit ICNU/201, others share
the view that it is inappropriate for a utility to hedge 100% of its gas requirements, including
Senior Policy Staff of the Washington Utilities and Transportation Commission (“WUTC”),
who were quoted as stating that hedging 20% to 30% of fuel needs “should be adequate,” given
that gas prices are expected to remain low for years to come.

WHAT DOES CONFIDENTIAL FIGURE 1 INDICATE WITH RESPECT TO LONG-
TERM HEDGING?

Another important feature of Figure 1 is that there is a positive relationship between the
observed risk premiums and how far ahead of the prompt month the forward price is
calculated. This reaffirms the intuitive notion that if the utility wants to lock in prices for a
longer period, it is generally going to have to pay more to do so. It also reaffirms ICNU’s
objection to a long-term hedging policy, as such a policy should be expected to cost ratepayers

greatly in the long run.

UE 308 — Redacted Opening Gas Hedging Testimony of Bradley G. Mullins
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1¥ In all events, the Company’s explanations do

adjustment included in normalized NPC results.
not comprise a refutation of “ICNU’s reasoning,” or a defense against the improper systematic
bias foundation of PacifiCorp’s proposal, designed to incorporate into rates the recent “losses
that it has historically experienced as a result of changes in market prices between the forward
period and the prompt period.”¥

PacifiCorp also attempts to discredit ICNU testimony by disassociating the
Company’s proposed adjustment from its hedging activity, alleging that its proposed “adjustment
does not determine the quantity or cost of forward hedging transactions during the test period.”?”
In reply testimony, Mr. Dickman suggests that the Company’s adjustment does not concern
hedging transactions because “the Company’s adjustment is based on the cost of balancing
transactions done in daily and hourly markets.”?’ Mr. Dickman also seeks to justify his
argument that the adjustment does not concern hedging transactions by suggesting that “[t]he
Company limited the calculation of its adjustment to transactions with a delivery period of less
than one week.”?%' These statements, however, are inaccurate and are in direct conflict with the
actual mechanics of the Company’s proposal. That is, only a few pages prior, Mr. Dickman
stated that “[t]he result of the Company’s adjustment is to include additional monthly, daily, and

hourly transactions, in the form of offsetting sales and purchases representing [the system]

balancing process.”*’ Thus, the Company’s proposal includes additional cost for not only daily

L8 PAC/901 at 38; PAC/902 at 26.

Lo/ ICNU/100, Mullins/11:23-12:1.

= PacifiCorp’s Opening Brief at 19:3-10.
2l PAC/500, Dickman/30:8-9.

U 1d, at 30:22-31:1

2 1d. at 15:7-9 (emphasis added)
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and hourly transactions, but also includes additional costs for monthly transactions—transactions
which, by the Company’s own definition, constitute hedging transactions.

Specifically, PacifiCorp asserts: “Hedging occurs when the Company closes a
portion of its open position at a fixed price, rather than waiting and closing it aft] a future

2 1n short, making forward monthly transactions rather than waiting to make a spot

price.
market transaction constitutes a form of hedging. These monthly transactions are the same
transactions that Mr. Mullins identified in reference to the Company’s Semi-Annual Hedging

26/

25/ and that the Company has described in discovery requests as hedging transactions.

report,*
Contrary to its claims, therefore, in assigning additional costs to monthly transactions,
PacifiCorp’s system balancing proposal does, in fact, assign cost to hedging contracts in the
normalized NPC forecast, costs which are not appropriately borne by ratepayers.

Given that the Company’s proposed adjustment is specifically designed to
incorporate into normalized NPC losses associated with monthly transactions, PacifiCorp’s
attempt to distinguish hedging as something irrelevant to the system balancing adjustment is
unpersuasive. Accordingly, ICNU’s analysis of the Company’s hedging activity, especially as it
relates to historic forward transactional relationships,?” is material to this case and for the
purposes of demonstrating the mechanical deficiencies in the Company’s system balancing

adjustment (as described in further detail in the next section).

o

PacifiCorp’s Opening Brief at 19:5-7.
ICNU/100, Mullins/7:3-15.
ICNU/303 at 2

v

b

=

ICNU/100, Mullins/15:3-18.
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2. The Mechanics of the System Balancing Adjustment Are Unsupportable

PacifiCorp claims that “undisputed historical evidence shows that purchase prices
systematically exceed sales prices,” and proposes to correct past modeling “inaccuracies by
including separate purchase and sale prices in the forward price curve and adding transactions
and costs.”*® As demonstrated below, the Company’s claims as to “undisputed” evidence are, at
best, a serious mischaracterization. Regardless, and independent of the conceptual inadequacies
of the system balancing proposals noted above, the central mechanics of the Company’s
adjustment—the out-of-model adjustment and the proposed bid-ask spread (i.e., the separate
purchase and sale price modeling)}—should be rejected as unsupported by the Company in this
case and unsupportable as presented. Simply put, the Company has failed to meet the burden of
proof and persuasion that the mechanics of its preproposal result in an accurate and reasonable
calculation of normalized NPC.

a. Impropriety in the Company’s Out-Of-Model, “Bookout” Adjustment

The first (and most troubling) mechanical aspect of the Company’s system
balancing adjustment is an extraneous, or out-of-model GRID adjustment that increases total-
Company NPC by $14.5 million, while also adding equal and offsetting volumes of 2,594
gigawatt-hours cach of additional sales and purchases which have no effect upon NPC.2 The
Company claimed that these volumes represent “additional monthly, daily, and hourly
transactions,” not previously reflected in the GRID model.2Y While the Company made no

mention of the term “bookout” transaction in its initial filing, the Company now contends that

ra

2 PacifiCorp's Opening Brief at 1:12-13, 1:15-2:1.
4 ICNU/100, Mullins/12:7-13.
4 PAC/500, Dickman/15:7-10.

12 K8

PAGE 8 — REDACTED ICNU RESPONSE BRIEF

DAVISON VAN CLEVE, P.C.
333 SW Taylor, Suite 400
Portland, OR 97204
Telephone (503) 241-7242



DOCKET UE 323
PAC/1110
Page 5 of 6

these additional, offsetting transactional adjustments are “proxies for bookouts.”*"’ The
Company’s newfound characterization of these out-of-model transactions as “bookout”
transactions is troubling, and appears to have been made largely in response to Mr. Mullins’
plain demonstration that the Company’s proposal would severely overstate the level of sales and
purchases in normalized NPC relative to the volumes included in historical actual NPC results,
which do not include bookout transactions.

The Company’s assignment of $14.5 million in cost outside of the GRID model to
these bookout proxies is especially troubling because such cost is neither historically
representative nor harmless in relation to actual NPC. The historical data provides persuasive
evidence that bookout transactions do not result in systematic losses to the Company.?® As
acknowledged by PacifiCorp, the actual historical accounting data unequivocally shows that in
some years the Company has recorded a loss with respect to bookout transactions and in other
years has recorded a gain with respect to bookout transactions.?® In fact, the Company admits
that over the period 2008 to 2014 it actually recorded approximately_ in net gains
associated with bookout transactions.>® Thus, based on the Company’s position that additional
bookout volumes should be included in the normalized NPC, it would be more consistent with
the historical data to include a net gain associated with the book-out volumes, rather than the

$14.5 million net loss included in the Company’s self-created system balancing adjustment.

In acknowledging the_ in historical net bookout gains over the

period 2008 to 2014, the Company also suggested that—

PacifiCorp’s Opening Brief at 17:17-18.

32/ ICNU/100, Mullins/13:11-14:7.
33 Id_‘
2 ICNU/303 at 1 (answering “Yes” in response to ICNU Data Request 0074(a)).
35/
1d. at 1-2.
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—3@ Thus, not only is the Company’s out-of-model adjustment

inconsistent with historical accounting data, it is also an admitted attempt to incorporate costs
and volumes associated with hedging transactions into normalized NPC, despite the Company’s
noted claims to the contrary,

Further, a review of PacifiCorp GRID forecasting over the past decade also
confirms the up-and-down nature of power cost forecasting results, as well as the inconsistent
positions that the Company has taken with regard to the level of volumes in the GRID model.*”
For example, the Company now complains of under forecasting system balancing volumes in
recent years, but in 2012 the Company testified to “the facts” of such up-and-down variance in
GRID: “The facts in [Docket UE 191, in 2007] showed that GRID underestimated wholesale
sales volume when compared to 2006 actual wholesale sales volumes. However, as Table 5
above shows, the GRID model now consistently overestimates the volume of wholesale
sales ...."%¥

The Company’s complaint regarding ICNU’s inconsistent use of bookouts is both
inapt and misleading.*® A better and far more transparent way to address any finding that
transactional volume is too low in GRID modeling would be to eliminate the market cap

mechanism which presently constrains transactional volume in GRID.*” Creating a second

artifice in the proposed systems balancing adjustment (i.e., on top of the current, artificial market

2 Id. at 2.

ICNU/100, Mullins/12:15-13:2.

Re PacifiCorp, 2013 TAM, Docket No. UE 245, PAC/100, Duvall/22:17-20 (emphasis added). ICNU
respectfully requests that the Commission take official notice of the cited Company testimony, and of all
such similarly cited material cited and quoted in this Response Brief per OAR § 860-001-0460(1)(d). Cf.
PacifiCorp’s Opening Brief at nn, 20, 95, 130, 244.

PacifiCorp’s Opening Brief at 18:1-2.

W ICNU/100, Mullins/13:6-10.

=
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TABLE 1

Summary of Recommended NPC

DOCKET UE 323

2015TAM

Company Filing

NPC Increase

Other Revenue Adjustment

EIM Costs Reduction

Load Adjustment

Company Proposed Rate Increase

Recommended Adjustments:
1a Reject System Balancing Adj.
1b Market Liquidity Proposal
2a Reserves - Regulation Correction
2b Reserves - Reliability Metric
2c Reserves - PSE & APS Reserve Diversity
2d Reserves - Idaho Power Asset Exchange
3a EIM Disp. Benefit - Seasonality
3b EIM Disp. Benefit - New Participants
4b Hermiston - PTP Contract
5 Outage Modeling
6a Wind Profile - Avian Protection
6b Wind Profile - Rolling Average
Total Adjustments

Recommended Rate Increase (Decrease)

PAC/1111
Page 2 of 14
ICNU/100
Mullins/5
$000
Total-Company Oregon-Allocated
1,472,643 363,705
1,537,484 374,516
64,842 10,811
8,803 2,296
(2,088) (547)
- (808)
71,557 11,752
(31,300) (7,739)
(6,862) (1,697)
2,633 651
(11,240) (2,779)
(61) (15)
(1,327) (328)
(1,471) (364)
(3,158) (781)
(220) (54
(789) (195)
(211) (52)
(5,758) (1,424)
(59,763) (14,776)
11,794 (3,024)

Q. TO THE EXTENT YOUR OPENING TESTIMONY DOES NOT ADDRESS A
PARTICULAR ISSUE, SHOULD THAT BE INTERPRETED AS YOUR

ACCEPTANCE OF THAT ISSUE?

A. No.

II. SYSTEM BALANCING ADJUSTMENT

Q. WHAT IS YOUR RECOMMENDATION RELATED TO SYSTEM BALANCING?

A. The Company has proposed a complex series of adjustments in the GRID model, which it

suggests are justified on the basis of reflecting alleged system balancing costs—i.e., the costs

associated with transacting in forward markets. Collectively, the adjustments proposed by the

UE 296 — Redacted Opening Testimony of Bradley G. Mullins
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Company would result in a $31.3 million increase to the total-Company NPC forecast, with
approximately $8.0 million allocated to Oregon.”

Following my review of the Company’s analysis, I disagree that the Company’s
balancing activities in forward and day-ahead markets warrant extraneous adjustments to its
power cost forecast. I also disagree with the calculations performed by the Company to
develop these adjustments, as they have no sound basis to be used to develop a power cost
forecast. Accordingly, I recommend that the Commission reject the system balancing
modeling adjustments proposed by the Company.

In order to address an ancillary aspect of the Company’s proposal, however, I propose
an alternative modeling change. I believe that there is merit in using bid-ask spreads for the
purpose of modeling market liquidity in GRID. Accordingly, I propose the use of realistic bid-
ask spreads in GRID as a replacement for the present market cap liquidity constraint.
Collectively, the net impact of removing the Company’s proposal and adopting my alternative
recommendation will reduce NPC relative to the Company’s initial filing by $38.2 million on a
total-Company basis, with $9.4 million allocated to Oregon.

a. System Balancing, Generally

WHY DOES THE COMPANY SUGGEST THAT A MODELING CHANGE IS
REQUIRED TO REFLECT THE COST OF BALANCING IN FORWARD MARKETS?

The Company claims that the GRID model does not properly reflect the cost to the Company
of balancing its system in forward markets, including both term (i.e., monthly) and day-ahead

markets.? The Company alleges that as a result of its participation in these forward markets,

15 I

1d. at 30:4-8.
Id. at 22:19-30:17,

UE 296 — Redacted Opening Testimony of Bradley G. Mullins
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the GRID model does not properly reflect the total volume of transactions or the price for

which the Company ultimately pays to transact power.”

WHAT IS THE NATURE OF THE COMPANY’S TRADING ACTIVITIES IN
FORWARD AND SPOT MARKETS?

The Company’s participation in forward markets is tied largely into its overall hedging

e (N A e N N e |
8] s A T O i e
(T, PG G R W g |
_.Z" Because the Company is the owner of one of
the largest generation portfolios in the West, the Company’s primary hedging position in
natural gas markets [
T
power, the Company’s primary hedging position_

[ ————- N S S VP S S

WHY ARE THE COMPANY’S HEDGING PRACTICES RELEVANT TO THE
COMPANY’S ADJUSTMENT PROPOSAL?

For purposes of the Company’s system balancing proposal, the alleged system balancing costs
in question are actually concerned with hedging contracts. It has generally been suggested by

the Company that there are no systematic costs or biases associated with its hedging

PAC/100 at 22:20-23:4
Confidential ICNU/102 at 1

UE 296 — Redacted Opening Testimony of Bradley G. Mullins
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practices.l—w If the Commission were to conclude in this proceeding that there are, in fact,
systematic costs or biases associated with entering into forward hedging transactions, there
would be a reason to rethink the prudence of the Company’s entire hedging policy, as well as
the equity of passing those hedging costs onto customers.

DOES IT MAKE A DIFFERENCE THAT THE TRANSACTIONS IN QUESTION ARE
PRIMARILY SALES TRANSACTIONS?

Yes. In the Company’s February 13, 2015 Semi-Annual Hedging Report, the volume of
physical forward power sales exceeded the volume of sales purchase transactions by a factor of

W Thus, the alleged systematic costs associated with these forward

approximately two-to-one.
transactions are not tied intrinsically to load service. Rather, they are tied to the overall
optimization of the Company’s system operations, including marketing the output from its

generation fleet.

WHAT ARE THE DISCRETE ADJUSTMENTS THAT THE COMPANY HAS
PROPOSED?

The Company argues that it is justified in making two discrete adjustments to NPC. First, the
Company proposes an extraneous, out-of-model adjustment to NPC in the amount of

$14.5 million.'?  For purposes of this first adjustment, the Company also manually forces an
additional 2,594 GWh of sales and 2,594 GWh of offsetting purchase transactions in the NPC
results table.”* Second, the Company incorporated into the hourly market prices used by the

GRID model a bid-ask spread, which according to my calculations is $7.25/MWh on average.

10/

1/
12/
13/

E.g., In re Application of Rocky Mountain Power for Approval of Its Proposed Energy Cost Adjustment
Mecchanism, Utah Public Service Commission Docket No. 09-035-15, Suppl. Direct Testimony of Frank C.
Graves at 40:799-800, and Rebuttal Testimony of Frank C. Graves at 28:462-67, 33:575-85; In re PacifiCorp, dba
Pacific Power, 2012 Transition Adjustment Mechanism, Docket No. UE 227, PPL/105, Duvall/8:5-6, and
PPL/400, Bird/4-5, 13, 16.

Confidential ICNU/102 at 5.

PAC/100 at 29:12-19.

Id.

UE 296 — Redacted Opening Testimony of Bradley G. Mullins
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This second adjustment results in a $16.8 million reduction to NPC on a total-Company
basis.'¥

While the merits of both of these adjustments will be discussed in depth below, I am
unable to understand the relationship of these calculations to what the Company claims to be
the underlying problem—that there is a systematic cost associated with making transactions in
forward and day-ahead markets. For example, modeling a bid-ask spread that is on average
24.2% of the ultimate market price is, in addition to being excessive, not a cost associated with
entering into forward transactions. Rather, a bid-ask spread is a measurement of market
liquidity.

Further, what the Company claims to be the underlying modeling problem is generally

recognized by other utilities not to be an deficiency in power cost modeling, as it is generally
recognized that there is no systematic bias between forward market prices and spot market

prices.

ARE YOU AWARE OF ANY OTHER UTILITY THAT USES THESE MODELING
ADJUSTMENTS TO CALCULATE NET POWER COSTS?

No. I have reviewed the power cost modeling of the majority of investor-owned utilities
located in the Northwest, including Portland General Electric Company, Puget Sound Energy,
Avista Corporation, and the Bonneville Power Administration. Each of these utilities
participates in the same forward and day-ahead markets as the Company. Yet, none has
alleged that there is a systematic cost of system balancing not already reflected in their
respective power cost models—Ilet alone proposed the extraneous modeling adjustments that

the Company has proposed in this proceeding. For these utilitics, the costs associated with

14

1d. at 29:4-11

UE 296 — Redacted Opening Testimony of Bradley G. Mullins
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balancing transactions are typically addressed through a day-ahead system balancing charge,

an adjustment that the Company has already made to its power cost forecast.

WHY IS IT GENERALLY ACCEPTED BY OTHER UTILITIES THAT THERE IS NO
SYSTEMATIC COST ASSOCIATED WITH SYSTEM BALANCING?

For purposes of power cost forecasting, it is generally accepted that there is no systematic bias
between forward market prices and spot market prices. Accordingly, the market prices at
which a utility will transact in forward markets to balance its systems represent the median
expectation of what the ultimate spot market prices will be. The notion that forward prices are
an unbiased estimate for future spot prices, however, does not mean that the future spot market
price will ultimately be equal to what the forward market predicts. Rather, the price at which a
utility may enter into a transaction in forward markets is expected to be higher than spot prices
50% of the time, and less than spot prices the other 50% of the time. Thus, to the extent that a
utility is ultimately required to transact for more or less power in hourly spot markets than
previously sold or purchased in forward markets, it is expected to be no better or worse off
than if it had solely purchased its power requirements in spot markets.

HOW DOES THIS CONCEPT RELATE TO POWER COST MODELING?

This concept is central to power cost forecasting, which is nothing more than a calculation of
system dispatch based upon current forward market prices for gas and electricity. One of the
reasons why a power forecast based on forward prices can be used in ratemaking, rather than
being pure speculation on the part of the utility, is because there is an expectation that the
forward prices used in the calculation are an unbiased predictor of future spot prices. If this
concept is abandoned and utilities are given unfettered discretion surrounding the imposition of

adjustments to forward market prices, then the basic construct underlying the use of power cost
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forecasting for ratemaking purposes begins to unravel, leading to a conclusion that a power

cost forecast may no longer meet the standard to be used for ratemaking.

WHY DO FORWARD PRICES REPRESENT AN UNBIASED FORECAST OF SPOT
PRICES?

The principle that forward prices represent an unbiased estimate of future spot prices has its
origin in arbitrage pricing theory. In an efficient market there are assumed to be no arbitrage
opportunities—i.e., there is no opportunity for a market participant to earn a risk-free profit.
To the extent that risk-free opportunities for profit were to exist in a forward market, the
mechanics of supply and demand would result in an adjustment to prices to eliminate the
opportunity for a risk-free retumn. Accordingly, arbitrage pricing theory is commonly used in
the field of financial engineering to develop pricing for derivative contracts, including forward
contracts, by determining the price at which no arbitrage opportunities exist.

HOW DOES ARBITRAGE PRICING THEORY ELIMINATE BIAS BETWEEN
FORWARD AND SPOT PRICES?

For the purposes of forward contracts, including those in question in the Company’s
adjustment, if there were a systematic bias between forward and spot market power prices, a
market participant would have an opportunity to receive arbitrage profits by purchasing in the
forward market and selling in the spot market, or vice versa.

HOW DOES THIS RELATE TO THE COMPANY’S PROPOSAL?

It is self-evident that the Company will not be able to perfectly hedge or balance its position in
forward markets. Provided that there is no change in market price between the forward period
and prompt periods, however, there should be no additional cost associated with the
Company’s imperfect position. What it appears that the Company has attempted to do in its

proposal is to incorporate the losses that it has historically experienced as a result of changes in
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market prices between the forward period and the prompt period. In other words, the
Company’s proposals would result in including historical gains or losses from forward
contracts in rates, a result that I disagree with.

b. Out-of-Model Adjustment

WHAT WAS THE FIRST COMPONENT OF THE COMPANY’S ADJUSTMENT
PROPOSAL?

The first aspect of the Company’s proposal is an out-of-model adjustment that the Company
alleges accounts for the costs of making monthly transactions in forward markets. For
purposes of this adjustment, the Company made an extraneous adjustment outside of the GRID
model, increasing NPC by $14.5 million on a total-Company basis. The Company also added
outside of the GRID model 2,594 GWh of additional sales and 2,594 GWh of additional
purchases into the final NPC report template. These additional sales and purchases are
offsetting and have no effect on NPC.

WHY DID THE COMPANY PERFORM THIS ADJUSTMENT?

It is not entirely clear. The Company alleged that the GRID model under-forecasts the level of
sales and purchases relative to the amount made in actual operations, including forward
hedging contracts."® This is a perplexing argument, particularly since the Company has argued
in recent years that the exact opposite is true—that the GRID model over forecasts sales and
purchases. For example, in Docket No. UE 245, Mr. Duvall performed a comparison between
GRID modeled sales volumes and actual sales volumes over the period 2007 through 2011 in
order to justify the continued use of the market cap assumption in the GRID model.'® In that

analysis, he demonstrated that “GRID over forecasts wholesale power sales in every year” and

%

!

1d. at 29:12-19.
See In re PacifiCorp, dba Pacific Power, 2013 Transition Adjustment Mechanism, Docket No. UE 245, PAC/100
at 17:17-22:22.
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that “[rJemoving market caps would cause GRID to further over forecast wholesale power

DO YOU AGREE WITH THE COMPANY THAT GRID PRODUCES ARTIFICIALLY
LOW SALES AND PURCHASE VOLUMES?

No. First, the historical data does not support the Company’s claim that sales and purchase
volumes are being systematically under forecast in the GRID model. Second, the sales
volumes in GRID are already being artificially constrained due to the application of market
caps. To the extent that there is a finding that sales and purchase volumes are too low, that
would be a reason to eliminate the market cap constraint in the GRID model, not a reason to
add an arbitrary amount of offsetting sales and purchases outside of the GRID model.

HAVE YOU PERFORMED A COMPARISON BETWEEN HISTORICAL SALES AND
PURCHASES TO THE LEVEL PROPOSED BY THE COMPANY?

Yes. Confidential Figure 1, below, compares the historical level of sales and purchases to the
amounts proposed by the Company in this proceeding, including the impact of the offsetting
sales and purchases included outside of the GRID model.

CONFIDENTIAL FIGURE 1
Actual Sales and Purchases Compared to the Company Proposal

Id. at 20:16-18
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Confidential Figure 1 details the level of sales and purchases actually made over the
historical period 2010 through 2014. The historical data is from the Company’s actual net
power cost reports used for regulatory reporting purposes. The historical data is compared to
the level of sales and purchases included in the Company’s filed GRID NPC report, including
the additional out-of-model sales and purchases proposed by the Company. As demonstrated
and in conflict with the Company’s argument, the Company’s proposal would result in a level
of sales and purchases that do not correspond to the levels of transactions historically made.

WHAT IS YOUR UNDERSTANDING OF WHAT THE COMPANY DID?

My understanding is that the Company estimated a quantity of offsetting forward hedging
transactions that it expected to be made in the test period. In this case, the Company assumed
that there would be an additional 2,594 GWh of equal and offsetting forward sales and forward
purchase transactions. It then assigned prices to the forward purchase transactions that were
higher than the prices assigned to forward sales transactions. The Company suggests that this
price spread is supported by historical data. ¥ In this case, the average sales price was
$30.11/MWH and the average purchase price was $35.71 MWHh, resulting in a spread between
the offsetting sales and purchases of $5.60/MWh. Thus, to arrive at its adjustment, the
Company effectively multiplied the 2,594 GWh figure by the $5.60/MWh average spread in
the NPC report spreadsheet to arrive at a $14.5 million reduction to NPC. These values can be
derived from the face of Company’s NPC report, where the Company forecast $78.1 million in

sales'” and $92.7 million in purchases®” under the category DA-RT Balancing. The average

-

PAC/100 at 30:1-3.
PAC/102 at 1.
Id. at 4.
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price of these transactions can be derived by dividing the dollar figures by the 2,594 GWh of

offsetting sales and purchases transactions proposed by the Company.

WHAT IS WRONG WITH THIS PROPOSAL?

In addition to the notion that it assumes there will be systematic losses associated with forward
hedging contracts, which is addressed above, there are several problems with the mechanics of
this proposal. First, the hedging transactions performed by the Company in actual operations
are not equal and offsetting. Based on the Company’s February 13, 2015 Semi-Annual
Hedging Report, the Company enters into approximately twice the volume of forward hedging
contracts for sales as it does for purchases.

HOW WOULD THE COMPANY’S ADJUSTMENT CHANGE IF IT USED THE
HISTORICAL RELATIONSHIP BETWEEN SALES AND PURCHASES?

If the historical relationship between sales and purchase transactions was incorporated into this
adjustment, the Company’s adjustment would produce a reduction to NPC. Assuming for
simplicity that sales are exactly twice the amount of purchases, this adjustment would result in
an additional 2,594 GWh of salcs and only 1,297 GWh of purchases. Based on the pricing
detailed above, the revenue from sales would be $78.1 million and the expense from purchases
would be $46.3 million. The net result of these sales and purchases would be a net reduction to
NPC of $31.7 million.

IS IT APPROPRIATE TO USE HISTORICAL PRICING FOR THESE OUT-OF-
MODEL TRANSACTIONS?

No. Assigning pricing based on historical gains or losses on forward transactions, as it

21/

appears the Company has done in this case,~ has no bearing on the gains or losses that will

ultimately be incurred by the Company in the test period. The historical gains and losses on

21/

PAC/100 at 30:1-3.
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hedging transactions are indicative of changing market conditions between the time that the
hedge is entered into and the prompt period. The historical data is reflective of market
conditions in the historical period, which will not correspond to the market conditions
implicated by the forward prices in the Company’s power cost forecast.

¢. Bid-Ask Spread

WHAT IS THE SECOND ASPECT OF THE COMPANY’S SYSTEM BALANCING
ADJUSTMENT?

The second aspect of the Company’s adjustment is to incorporate a bid-ask spread into the
hourly market prices included in the GRID model. These spreads are calculated based on a
historical comparison between the revenues or expense associated with actual forward trades
made by the Company relative to the ultimate monthly index price calculated by
Intercontinental Exchange (“ICE”), separate for both sales and purchases.

DO YOU AGREE WITH THIS ADJUSTMENT?

No. Comparing the average revenue or expense from hourly transactions to the monthly index
price does not make sense. For example, it is expected that the average hourly revenue from
sales made by the Company over the course of a month will be different than the overall
monthly index price published by ICE. It simply depends on the timing of when the Company
makes the sales transactions that will determine whether the average hourly price realized by
the Company is ultimately higher or lower than the monthly index prices. If the Company sells
more power in hours when prices are lower than the monthly average, the average rate that it
recognizes is expected to be less than the monthly index price. Similarly, if the Company sells
more in hours when prices are higher than the monthly average, the average rate that it

recognizes is expected to be more than the monthly index price.
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spreads based on the flawed calculation methodology, I would support a bid-ask spread amount
of $0.50/MWh, which is consistent with bid-ask spread amounts previously reported by the
Company.?? That is, the GRID model will be capable of selling at a price that is $0.25/MWh
below the average market prices and will be capable of buying at a price that is $0.25/MWh
above the average market prices.

WHAT IS THE IMPACT OF YOUR ALTERNATIVE PROPOSAL?

Adopting this alternative proposal will result in a reduction to NPC of $6.9 million on a total-
Company basis, with $1.7 million allocated to Oregon.

e. System Balancing, Summary

PLEASE SUMMARIZE YOUR TESTIMONY ON THE COMPANY’S SYSTEM
BALANCING ADJUSTMENTS.

The Company has presented a pair of adjustments that will collectively result in a $31.3
million increase to NPC on a total-Company basis. The alleged purpose of these
adjustments—that there is a systematic cost associated with making hedging transactions in
forward markets—is not supported by industry practice and does not represent costs that are
properly includible in a power cost forecast. Accordingly, I recommend that the Commission
reject the Company’s proposal regarding these system balancing costs and adopt my alternative
proposal, which will incorporate a $0.50/MWH bid-ask spread into the hourly GRID market
prices as a replacement for the market cap methodology. Collectively, the removal of the
Company’s proposed adjustment and the adoption of my alternative recommendation will
result in a $38.1 million total-Company reduction to NPC, with $9.4 million allocated to

Oregon.

2008 Integrated Resource Plan, Volume I1, Appendix F at 273 (May 2009). Available at:
hup://www.pacificorp.com/content/dany/pacilicorp/doc/Encrgy  Sources/Inteerated Resource Plan/20081RP/2008
IRP_Vol2 5-28-09.pdl.
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