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9 Pursuant fo Administrative Law Judge Rowe's April 26, 2017 Prehearing Conference 

10 Memorandum, Commission Staff submits the following cross-examination exhibits in docket UE 

11 323, not previously filed in this case: 
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Cross-Examination 

Exhibit 

Staff/700 

Staff/701 

Staffl702 

Staffi'703 

Staffl704 

Staff/705 

Staff/706 

Staf£'707 

Staff/708 

Staff/709 

Staff/710 

-
Description 

PacifiCorp Response to OPUC DR 27 (attachment confidential) 

PacifiCorp Response to OPCU DR 53 

PacifiCorp Response to OPCU DR 54 

PacifiCorp Response to OPCU DR 55 

PacifiCorp Response to OPCU DR 56, including list of workpapers 

(Confidential) 

PacifiCorp Response to OPCU DR 57 

PacifiCorp Response to OPCU DR 58 (Confidential) 

PacifiCorp Response to OPCU DR 59 

PacifiCorp.Response to OPCU DR 60 

PacifiCorp Response to OPCU DR 61 (Confidential) 

PacifiCorp Response to OPUC DR 62 
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Staff/711 

Staffi'712 

Staff/713 

Staff1/714 

Staff/715 

Staffi'716 

Staff/717 

Staff/718 

Staf£1719 

Staff/720 

Staf£'721 

Staff/722 

PacifiCorp Response to OPUC DR 67 

Excerpt from PacifiCorp workpaper "_JulyCum ORTAM18 NPC 

Study CONF," tab ''NPC" (Confidential) 

PacifiCorp Response to OPUC DR 63 

PacifiCorp Response to OPUC DR 65 (attachment confidential) 

UE 296 - Direct and Reply Testimony of Brian S. Dickman 

(excerpts) 

UE 296-Direct Testimony of Frank C. Graves 

UE 307 - Direct and Reply Testimony of Brian S. Dickman 

(excerpts) 

Summary Table of GRID Modifications in UE 296 

PacifiCorp Response to OPUC DR 76 

PacifiCorp Response to OPUC DR 77 

PacifiCorp Response to OPUC DR 78 

PacifiCorp Response to OPUC DR 79 

17 Confidential exhibits will be mailed in hard copy to those parties that have signed the appropriate 

18 protective order in place in this docket. 

19 DATED this ~ day of August, 2017. 
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Respectfully submitted, 

ELLEN F. ROSENBLUM 
Att ~Y General 

Sommer oser, SB# l O 260 
Assistant Attorney General 
Of Attorneys for Staff of the Public Utility 
Commission of Oregon 

Attorney for Commission Staff 
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UE 323 / PacifiCorp 
July 28, 2017 
OPUC Data Request 27 

OPUC Data Request 27 

UE 323 

Staff/700 

Energy Imbalance Market (EIM) - Re: Ms. Brown's work paper titled 'TAM 
workbook EIM benefit" tab "2018 Inter regional" and provide the following information: 

Please provide all data in an electronic format used to calculate cells C42 and D42. 

Response to OPUC Data Request 27 

Please refer to Confidential Attachment OPUC 27. 

Confidential information is designated as Protected Information under Order No. 16-128 
and may only be disclosed to qualified persons as defined in that order. 

Despite PacifiCorp's diligent efforts. certain infonnation protected from disclosure by the attorney-client privilege or other applicable privileges 
or law may have been included in its responses to these data request-;. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information. and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed, Please infonn PacifiCorp immediately if you become aware of any inadvertently 
disclosed infonnation. 



UE 323 / PacifiCorp 
August 18, 20 I 7 
OPUC Data Request 53 

OPUC Data Request 53 

Please refer to PAC/400, Wilding/32, lines 12 and 13. 

UE 323 
Staff/701 

(a) Please provide the NPC forecast of Staff's proposed economic shutdown using the 
effective outage files provided in Staff's work paper "EOR JB 1 60 CH 60.csv" with 
GRID dispatch and pricing tier coal costs modified to reflect actual coal contracts and 
average coal costs consistent with the GRID coal use. 

(b) Please calculate Cholla coal costs under the assumption that the end of year Cholla 
coal inventory is the same as the beginning of year Cholla coal inventory. 

(c) For all other inputs please use the same assumptions as used in PacifiCorp's July 
TAM update. 

( d) Please include the :NPC work papers, including but not limited to system balancing 
DART calculation work papers and coal cost GRID input work papers. Please only 
provide work papers that differ from the TAM July Update work papers. 

Response to OPUC Data Request 53 

The Company objects to this response as overly burdensome. PacifiCorp provides Staff 
of the Public Utility Commission of Oregon and other parties access to the Company's 
Generation and regulation Initiative Decision tools model (GRID) as part of the 
Transition Adjustment Mechanism process. 

Despite PacifiCorp's diligent efforts, certain infom1alion protected from disclosure by the attorney-client privilege or other applicable privileges 
or lav,,: may have been include<l in its responses to these data requests. PacifiCorp did not intend to waive any applicable p1ivileges or rights by 
the inadvertent disclosure of protected information, and PacifiCorp reserves its right to request the retum or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please inform PacifiCorp immeillately if you become aware of any inadvertently 
disclosed infornmtion. 



UE 323 / PacifiCorp 
August 18, 2017 
OPUC Data Request 54 

OPUC Data Request 54 

Please refer to PAC/400, Wilding/30, lines 9 to 15. 

UE 323 
Staff/702 

(a) Please provide the NPC forecast from the July TAM update with the effective outage 
rate modified to reflect economic shutdowns for the same plants and at the same 
times as the 2016 reserve shutdowns identified in Staff/502, Kaufman/2. 

(b) Please update the dispatch and pricing tier coal cost GRID inputs to reflect actual coal 
contracts and average coal costs consistent with the GRID coal use. 

(c) Please calculate Challa coal costs under the assmnption that the end of year Cholla 
coal inventory is the same as the beginning of year Cho Ila coal inventory. 

(d) For all other inputs please use the same assumptions as used in PacifiCorp's July 
TAM update. 

( e) Please include the NPC work papers, including but not limited to system balancing 
DART calculation work papers and coal cost GRID input work papers. Please only 
provide work papers that differ from the TAM July Update work papers. 

Response to OPUC Data Request 54 

The Company objects to this response as overly burdensome. PacifiCorp provides Staff 
of tbe Public Utility Commission of Oregon and other parties access to the Company's 
Generation and regulation Initiative Decision tools model (GRID) as part of the 
Transition Adjustment Mechanism process. 

Despite PacifiCorp's diligent efforts, certain information protected from disclosure by the attomey~dient privilege or other applicable privileges 
or law may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently diwlosed. Please inform PacifiCorp immediately if you become aware of any inadvertently 
disclosed infonnation. 



UE 323 / PacifiCorp 
August 18, 2017 
OPUC Data Request 55 

OPUC Data Request 55 

UE 323 
Staff/703 

Please refer to PAC/400, Wilding/32, lines 17 and 18. Please provide the following: 

(a) Details of the APS Exchange including any revenues or power transactions associated 
with it; 

(b) A copy of the APS Exchange agreement; 

( c) An explanation of how the APS Exchange is modeled in GRID; 

(d) An explanation of why Cholla is included as a dispatchable resource in GRID during 
the period of the APS Exchange. 

Response to OPUC Data Request 55 

(a) Please refer to Confidential Attachment OPUC 55 -I, which provides 2016 revenues 
and power transactions associated with the Arizona Public Service Company (APS) 
exchange agreement. Please refer to Attachment OPUC 55 -2, which provides a copy 
of the APS exchange agreement. 

(b) Please refer to the Company's response to subpart (a) above. 

(c) In the Generation and Regulation Initiative Decision Tool (GRID) the APS Exchange 
is modeled as an "Energy Limited" contract. "Energy Limited" contracts are contracts 
for which GRID shapes the delivery or receiving energy against prices within 
specified constraints. The APS Exchange has 480 MW capacity, which allows the 
Company to deliver energy to APS starting May 15 to September 15, and receive 
energy from APS starting October 15 to February 15, under maximum monthly load 
factor and maximum weekly load factor constraints as determined by the contract. 
GRID shapes the exchange energy as a call option such that the take occurs in the 
highest priced hours first, subject to the specified load factor constraints. 

( d) Challa is included as a dispatchable resource in GRID during the period of the APS 
Exchange as this ensures sufficient resources remain available for summer deliveries 
under the APS Excbange contract and to serve higher smnmer time loads. 

Confidential information is designated as Protected Information under Order No. 16-128 
and may only be disclosed to qualified persons as defined in that order. 

Despite PacifiCorp's diligent efforts, certain lnfonnation protected from disclosure by the attorney-client privilege or other applicable privileges 
or law may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected matt--rials that may have been inadvertently disclosed. Please inform PacifiCorp immediately if you become aware of any inadvertently 
disclosed information. 



UE 323 / PacifiCorp 
August 22, 201 7 
OPUC Data Request 56 

OPUC Data Request 56 

Please refer to ICNU/100, Mullins/6 at lines l and 2. 

UE 323 
Staff/704 - Page 1 of 2 

(a) Please provide a detailed description of how the hourly conunittnent of gas plants is 
perfonned outside the GRID model. 

(b) Please provide all GRID runs associated with developing the final hourly 
commitment of gas plants. 

( c) Please provide the work papers used as part of the gas screening process. 

( d) Please explain why this screening process is only applied to gas plants, and not 
applied to coal plants. 

( e) Please explain what modifications to the screening process are necessary to apply the 
gas screening process to the coal screening process. For each modification explain 
why it is necessary. 

Response to OPUC Data Request 56 

(a) The gas screening process outside the Generation and Regulation Initiative Decision 
Tool (GRID) determines hourly conunittnent status of all gas units based on planned 
outage schedule and comparison of system cost with and without each unit that can 
cycle on and offline. 

Step 1: A GRID run is prepared with all gas-fired units online in all hours ( except 
during annual planned outages). 

Step 2: A second GRID run is prepared with highest cost gas unit turned off in all 
hours. 

Step 3: Compare hourly system costs with and without that gas unit, and select 
operating periods that minimize net system cost, subject to start-up/ shutdown time 
limits, and start-up expenses. This is done in a Microsoft Excel template. 

Step 4: Prepare a GRID run with that gas unit "screened" so that it is online only 
during the selected periods. 

Repeat for remaining gas units: "Step 4" becomes the "Step 1" run for the next 
highest cost gas unit, and the process is repeated. 

Despite PacifiCorp's diligent efforts, certain infom1ation protected from disclosure by the attorney-client privilege or other applicable privileges 
or law may have been included in its responses to these data reque!>is, PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information. and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed, Please infonn PacifiCorp immediately if you become aware of any inadvertently 
disclosed infonnation. 



UE 323 / PacifiCorp 
August 22, 2017 
OPUC Data Request 56 

(b) Please refer to Confidential Attachment OPUC 56. 

UE 323 
Staff/704 - Page 2 of 2 

( c) Please refer to the work papers with the file name starting with "Screen - ..... xlsm," 
for example "Screen - 1 GAD CONF .xlsm" and so on. These files are provided in the 
5-day work papers that support the Direct Testimony of Company witness, Michael 
G. Wilding. 

( d) Please refer to the Surrebuttal Testimony of Company witness, Michael G. Wilding 
(P AC/800, Wilding/46-4 7). 

( e) The Company has not perform any screening process to coal plants. At hypothetical 
level, the modifications to the gas screening process may potentially include, but not 
be limited to, the following: 

(1) Total system reliability requirement and reserve requirement to meet Federal 
Energy Regulatory Commission (FERC) and Western Electricity Coordinating 
Council (WECC) compliances. 

(2) Coal plants units start-up cost and start-up time to reflect actual cost of screening 
coal plants. 

(3) The Company actual operation constraints to ensure the Company serve load and 
other obligations in feasible and effective manner. 

( 4) Coal supply curve and coal contract minimum take or pay volume requirements to 
meet any coal contracts obligation and control liquidate damages. 

Confidential information is designated as Protected Information under Order No. 16-128 
and may only be disclosed to qualified persons as defined in that order. 

Despite Pacifi.Corp's diligent efforts, certain infonnation protected from disclosure by the attorney-client privilege or other applicable privileges 
or law may have been included in its responses to these data requests. PacifiCorp did not intend to ·waive any applicable privileges or rights by 
the inadve11em disclosure ofprorected information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please inform PacifiCorp immediately if you become aware of any inadvertently 
disclosed information. 



UE 323 / PacifiCorp 
August 18, 2017 
OPUC Data Request 57 

OPUC Data Request 57 

UE323 
Staff/705 

Please refer to PAC/600, Ralston/9 at line 8. Please provide the referenced amended 
CSA. 

Response to OPUC Data Request 57 

The requested coal supply agreement (CSA) is considered highly confidential and 
commercially sensitive. The Company requests special handling. Please contact Natasha 
Siores at (503) 813-6583 to make arrangements for a review. 

Despite PacifiCorp's diligent efforts, certain infonnation protected from disclosure by the attorn01~client privilege or other applicable privileges 
or law may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please infonn PacifiCorp immediately if you become aware of any inadvertently 
disclosed infom1ation, 



UE 323 / PacifiCorp 
August 22, 2017 
OPUC Data Request 58 

OPUC Data Request 58 

UE 323 
Staff/706 - Page 1 of 2 

Please refer to PAC/600, Ralston/8, lines7 and 8. Please also refer to Staff/502, 
Kaufman/!. 

(a) Please identify the size of a coal stockpile that avoids incremental maintenance costs 
at Cho Ila. 

(b) Please identify the size of a coal stockpile that avoids operational issues and risks 
associated. 

( c) Please describe the types aud sources of incremental maintenance costs associated 
with a large coal stockpile at Cholla. 

( d) Please describe the operational issues associated with a small coal stockpile at Cholla. 

( e) Please describe the risks associated with a small coal stockpile at Cho Ila. 

(f) For each month beginning January 2013, aud ending July 2017, identify the amount 
of incremental maintenance costs associated with having a large stockpile. 

(g) For each month beginning January 2013 aud ending July 2017, identify whether 
PacifiCorp encountered operational issues and risks with having a small stockpile. 
Please describe the operation issues aud risks encountered each month. 

Confidential Response to OPUC Data Request 58 

(a) PacifiCorp targets a rauge of approximately tons (PacifiCorp 
~ for the Cholla plant. This represents a coal inventory level of approximately II 
1111111 days of available consumption. The maximum stockpile size pennitted and 
allowed at the Cholla plant is - tons. This includes PacifiCorp share and 
Arizona Public Service Company (APS) share. As the coal inventory stockpile level 
increases, additional pile grooming aud pile maintenance must be perfonned with 
dozers to compact the pile to comply with fugitive dust suppression and other 
requirements. PacifiCorp has not analyzed the incremental costs associated with both 
increasing and decreasing the pile size. 

(b) When the stockpile is reduced to a level below approximately - days burn or 
approximately I I I tons, the risk of not having coal available for 
consumption increases. If PacifiCorp had insufficient or no coal available in the 
stockpile to consmne for electricity generation, the cost to customers to purchase 
power could increase substantially as well as losing opportunities to sell power into 
the Palo Verde (PY) market. 

Despite PacifiCorp's diligent efforts, certain information protected from disclosure by the attorney-client privilege or other applicable privileges 
or Jaw may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently ilisclosed. Please infonn PacifiCorp immediately if you become aware of any :inadvertently 
disclosed infonnation, 



UE 323 / PacifiCorp 
August 22, 2017 
OPUC Data Request 58 

(c) Please refer to the responses to subparts (a) and (b) above. 

( d) Please refer to the responses to subparts (a) and (b) above. 

(e) Please refer to the responses to subparts (a) and (b) above. 

UE 323 
Staff/706 - Page 2 of 2 

(f) For the referenced time period, the total (PacifiCorp and APS) coal stockpile level at 
the Cholla plant remained below levels that would require additional pile grooming 
and pile maintenance costs associated with having a large stockpile. 

(g) For the referenced time period, the total (PacifiCorp and APS) coal stockpile level at 
the Cholla plant remained above levels where PacifiCorp would have encountered 
operational issues and risks with having a small stockpile. 

Confidential info1mation is designated as Protected Information under Order No. 16-128 
and may only be disclosed to qualified persons as defined in that order. 

Despite Pacifi.Corp's diligent efforts, certain infonnation protected from disclosure by the attorney-client privilege or other applicable privileges 
or law may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information. and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please inform PacifiCorp immediately if you become aware of any inadvertently 
disclosed information, 



UE 323 / PacifiCorp 
August 22, 20 I 7 
OPUC Data Request 59 

_OPUC Data Request 59 

UE 323 
Staff/707 - Page 1 of 2 

Please refer to PAC/600, Ralston/8, lines? and 8. Please also refer to P AC/600, 
Ralston/I 5. 

(a) Please describe the analysis performed by PacifiCorp when determining the 
appropriate level of coal supply or transport contract damages or minimum take 
levels. If such analysis differs by plant, provide such information separately for each 
plant. 

(b) Please explain how PacifiCorp incorporated the incremental maintenance costs of a 
large coal pile into its decision to engage in a Cholla supply contract and 
transportation contract with liquidated damages. 

( c) Please explain how PacifiCorp is analyzing and incorporating the risks associated 
with minimum takes and liquidated damages in the analysis of the Black Butte mine 
CSA. 

Response to OPUC Data Request 59 

(a) PacifiCorp's coal supply and stockpile policies, procedures and strategies have 
previously been provided to the OPUC Staff for review in previous TAM 
proceedings. This information was provided·on May 18, 2016, in docket UE 307 in 
response to OPUC Data Request 18 as well as on July 9, 2013, in docket UE 264 in 
response to OPUC Data Request 9. 

This analysis takes into consideration the unique circumstances of each plant, which 
includes targeted coal stockpile levels, forecasted plant capacity and generation 
levels, rail and truck offloading infrastructure, market price and supplier alternatives, 
contract pricing thresholds that would trigger price breaks or cost increases, as well as 
supply and transportation risks, when negotiating minimum take and liquidated 
damages provisions in contracts. Coal at the minimum take volume is valued under 
the teru1s for minimum take that are specified within the contract. 

(b) Taking into consideration expected future market prices, plant demand for coal, plant 
remaining life, environmental and regulatory requirements, coal stockpile targets and 
costs, and the financial capacity of providers, the Company negotiated the coal supply 
agreement (CSA) and transportation contracts so as to maximize benefits for 
customers, while limiting their risks and exposure to changes in economic and 
regulatory environments. Plant coal inventory stockpiles can frequently be utilized to 
temporarily absorb surplus coal volumes for consumption in future periods. This 
facilitates the elimination or mitigation of potential charges for liquidated damages. 

Despite PacifiCorp's diligent efforts, certain infonnation protected from disclosure by the attorney-client privilege or other applicable privileges 
or Jaw may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please infonn PacifiCorp immediately if you become aware of any inadvertently 
disclosed infonnation. 



UE 323 / PacifiCorp 
August 22, 2017 
OPUC Data Request 59 

UE 323 
Staff/707 - Page 2 of 2 

(c) Please refer to the Company's response to Sierra Club Data Request 2.3, specifically 
subpart (a). 

Despite PacifiCorp's diligent efforts, certain infonnation protected from disclosure by the attorney-client privilege or other applicable privileges 
or lav,: may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected information. and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please inform PacifiCorp immediately if you become aware of any inadvertently 
disclosed information. • 



UE 323 / PacifiCorp 
August 22, 2017 
OPUC Data Request 60 

OPUC Data Request 60 

UE 323 
Staff/708 

Please refer to PAC/600, Ralston/15. Has PacifiCorp determined the minimum rail 
infrastructure needed to accommodate an increase in Powder River Basin coal delivery? 
If yes, please describe the infrastructure and explain the costs. If no, why not? 

Response to OPUC Data Request 60 

The Company objects to this response as not relevant and not reasonably calculated to 
lead to the discovery of admissible evidence. Any potential future increase to deliveries 
from the Powder River Basin (PRB) would not affect PacifiCorp's 2018 net power costs 
(NPC). PacifiCorp's Iong-tenn fueling strategy for the Jim Bridger plant is subject to 
separate, on-going discussions while the Company continues to evaluate all components 
of that strategy. 

Despite Pacifi.Corp's diligent efforts, certain infonnat:ion protected from disclosure by the attorney-client privilege or other applicable privileges 
or law may have been included in its responses to these data requests. PacifiCorp did not intend to ·waive any applicable privileges or rights by 
the inadvertent disclosure of protected information, and PacifiCorp reserves its right 10 request the retum or destruction of any privileged or 
protected materials that may have been inadvertently disclosed Please infonn PacifiCorp immediately if you become aware of any inadvertently 
disclosed information. 



UE 323 / PacifiCorp 
August 18, 2017 
OPUC Data Request 61 

OPUC Data Request 61 

CONFIDENTIAL REQUEST - Please refer to Staff/502, Kaufinan/2. 

(a) Please ex lain why [CONFIDENTIAL BEGINS] 
[CONFIDENTIAL ENDS] 

UE 323 
Staff/709 

eements related to [CONFIDENTIAL BEGINS]
[CONFIDENTIAL ENDS] 

Confidential Response to OPUC Data Request 61 

(a) 

(b) Please refer to Confidential Attachment OPUC 61. 

( c) The unit cost for the transfer of- tons was $ ($/ton), as computed 
in the confidential table below. The dollars ($) associated with the transfer are 
included as part of Total Company Adjusted Actual Net Power Cost (NPC) and are 
used in computing Total Power Cost Adjustment Mechanism (PCAM) Adjusted 
Actual Costs. 

APS Inventory Transfer 

APS Inventory Transfer 

APS Inventory Transfer 

Total 

Estimate Recorded 
Ma· 2016 

April 2016 Actual 
Recorded Mav 2016 
May 2016 True-up 

Recorded June 2016 

Confidential information is designated as Protected Information under Order No. 16-128 
and may only be disclosed to qualified persons as defined in that order. 

Despite PacifiCorp's diligent efforts, certain infonnation protected from disclosure by the attorney~client privilege or other applicable privileges 
or law may have been included in its responses tD these data requests, PacifiCorp did not intend to ,vaive any applicable privileges or rights by 
the inadvertent disclosure of protected information. and PacifiCorp reserves its right to request the return or destruction of any privileged or 
Protected materials that may havl! been inadvertently disclosed. Please inform PacifiCorp immediately if you become aware of any inadvertently 
disclosed information. 



UE 323 / PacifiCorp 
August 21, 2017 
OPUC Data Request 62 

OPUC Data Request 62 

UE 323 
Staff/710 

Energy Imbalance Market (EIM) - Regarding's the Company's response to Staff DR No. 
23 (a), specifically in reference to the growth rate which it applies apart from future 
market entrant considerations: 

(a) According to the Company's understanding of its methodology, please provide a 
quantification of the growth rate which it applies. 

(b) How would the Company's forecast change if the growth rate was not applied? 

(c) Please provide an example of a forecast which does not incorporate a growth rate but 
also relies on historical data. 

Response to OPUC Data Request 62 

(a) Please refer to the Surrebuttal Testimony of Company witness, Kelcey A. Brown, 
PAC/900, page 2, lines 17-20 for the percentage growth rates of PacifiCorp's 
estimated inter-regional benefits. 

(b) PacifiCorp has not performed the requested analysis. Please refer to Ms. Brown's 
Reply Testimony, PAC/500, pages 4-5, lines 12-18, and lines 1-14, for a description 
of how PacifiCorp estimated its energy imbalance market (EIM) benefits. 

( c) PacifiCorp has not performed the requested analysis. However, quantitative forecast 
models that utilize historical data can vary based on the variable that is being forecast 
and the underlying factors that might influence that variable. 

Despite PacifiCorp's diligent efforts, certain infonnation protected from disclosure by the attorney-client privilege or other applicable privileges 
or la,v may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of proiected information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please infonn PacifiCorp immediately if you become aware of any inadvertently 
disclosed information. 



UE 323 / PacifiCorp 
August 21,2017 
OPUC Data Request 67 

OPUC Data Request 67 

UE 323 
Staff/711 

Energy Imbalance Market (EIM) - Regarding PAC/900, Brown/2, line 5 and 6: Please 
describe PacifiCorp's understanding of Staff's treatment of new entrant adjustments 
(PGE, IPC, and Solar) in its original proposal. Please indicate whether the Company 
understands Staff to have inclnded PacifiCorp's new entrant adjustment in the base, to 
which it then applied a trend when calculating its original adjustment proposal. If so, 
please explain why the Company believes that Staffs original methodology did not 
amount to double-counting growth forecasts, while Staffs new methodology does. 

Response to OPUC Data Request 67 

Please refer to Opening Testimony of Public Utility Commission of Oregon (OPUC) 
witness, Scott Gibbens; specifically Staf£1100, Gibbens/IO, lines 5-7. PacifiCorp 
understood from OPUC staff's Opening Testimony that its proposal to utilize a growth 
rate to forecast energy imbalance market (EIM) benefits was based on an assumption that 
PacifiCorp's methodology did not adequately account for new entrants. Please refer to 
the Surrebuttal Testimony of Company witness, Kelcey A. Brown; specifically PAC/900, 
Brown/5, lines 11-16 for an explanation of PacifiCorp's understanding ofOPUC staffs 
treatment of new entrant adjustments. 

Please refer to Ms. Brown's Surrebuttal Testimony; specifically PAC/900, Brown/5, lines 
17-19 and PAC/900, Brown/6, lines 1-2 for an explanation as to why the Company 
believes that OPUC staff's new methodology double counts the impact of new market 
entrants. 

Despite Pacifi.Corp's diligent efforts, certain infonnation protected from disclosure by the attorney-client privilege or other applicable privileges 
or law may have been included in its responses to these data request~. PacifiCorp did not intend to waive any appliCable privileges or rights by 
the inadvertent disclosure ofprotecte-d information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please infonn PacifiCorp immediately if you become aware of any inadvertently 
disclosed information. 
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Staff/713 

Energy Imbalance Market (EIM) - Regarding the Company's response to Staff DR No. 
24: 

(a) Please explain further how the referenced workbook contains information on the 
source of year over year increases to EIM benefits. Please include specific references 
to cells. Please also explain how PAC performed the analysis without reviewing 2015 
data. 

(b) How did PAC control for variation in weather, natural gas prices, and the impact of 
other entrants in its analysis? 

Response to OPUC Data Request 63 

(a) PacifiCorp's response to OPUC Data Request 24, which discussed the increase in 
benefits relative to Nevada Energy joining the energy imbalance market (EIM) in 
December 2015, referenced the increase in import and export volumes after December 
2015 versns prior to December 2015 wherein PacifiCorp only had import and export 
capability through PacifiCorp West (PACW). Please refer to the Company's response 
to OPUC 16 for the 2015 import and export volumes. 

The referenced workbook in the Company's response to OPUC Data Request 24 
includes a comparison of2015 actual EIM benefits versus 2016 actual EIM benefits, 
indicating a growth rate of 56 percent. PacifiCorp utilized 2015 EIM benefit 
information to calculate the 56 percent growth rate. 

(b) As discussed in the Company's response to subpart (a) above, PacifiCorp's response 
to OPUC Data Request 24 references the change in import and exp01t volumes 
relative to the entrance of Nevada Energy in 2015. The change in volume is easy to 
verify as directly attributable to the additional transmission connection with Nevada 
Energy and subsequently the California Independent System Operator (CAISO) 
through the PacifiCorp East (PACE) Balancing Area (BA) as this was not available in 
the EIM prior to December 2015. 

Despite PacifiCorp's diligent efforts, certain infonnarion protected from disclosure by the attorney-client privilege or other applicable privileges 
or law may have been included in its responses to these data requests. PacifiCorp did not intend to waive any applicable privileges or rights by 
the inadvertent disclosure of protected infonnation, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please inform PacifiCorp immediately if you become aware of any inadvertently 
disclosed infonnation, 
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OPUC Data Request 65 

UE 323 
Staff/714 

Energy Imbalance Market (EIM) - Regarding PAC/900, Brown/I, line 19- 21: Please 
provide the data relied upon and proof of calculation (formula in cell) to calculate the two 
percentage numbers present (51 % and 45%). Please also explain how PacifiCorp 
accounted for new entrant adjustments in its calculation of forecast and base amounts. 

Response to OPUC Data Request 65 

Please refer to Confidential Attachment OPUC 65, which provides the calculation of the 
51 percent increase in benefits relative to PacifiCorp's initial filing, and a 45 percent 
increase relative to the most recent 12 months of actual inter-regional benefits. 

Confidential information is designated as Protected Infonnation under Order No. 16-128 
and may only be disclosed to qualified persons as defined in that order. 

Despite PacifiCorp's diligent efforts, certain information protected from disclosure by the attorney-client privilege or other applicable privileges 
or Jaw may have been included in its responses to these data requests. PacifiCorp did not intend to ,,,:aivc any applicable privileges or rights by 
the inadvertent disclosure of proiected information, and PacifiCorp reserves its right to request the return or destruction of any privileged or 
protected materials that may have been inadvertently disclosed. Please infonn PacifiCorp immediately if you become aware of any inadvertently 
disclosed infonnation. 
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ELM Costs and Benefits 

2 Q. 

3 A. 

Please summarize the EL\1 costs and benefits included in this case. 

The Company adjusted the 2017 NPC forecast from GRJD to reflect incremental EIM 

4 benefits from inter-regional dispatch (i.e., exports and imports between ElM 

5 participants) and reduced flexibility reserves. The 2017 TAM includes approximately 

6 $13.9 million ofEIM benefits on a total-company basis as a reduction to the NPC 

7 forecast. The Company also included $6.4 million of total-company costs related to 

8 EIM participation dming 2017. Table 2 below summatizes tbe EIM-relatcd benefits 

9 and costs included in the 2017 TAM and shows changes compared to the 2016 TAM. 
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Total-Company RIM-Related Benefits and Costs 

$ millions I 2016TAM 2017TAM I 
lnter-reeional dispatch $8.4 $11.3 
Flexibility Reserves $1.7 $2.6 
Test-period EIM benefits $10.1 $13.9 

Test-period EIM costs $5.1 i $6.4 I 

Please describe the EIM and the Company's participation in the EIM. 

The EIM is a real-time balancing market that optimizes generator dispatch every five 

and 15 minutes witbin and between the PacifiCorp and the CAISO balancing 

authority areas (BAAs). EIM operation went live October 1, 2014, with financially 

binding operations effective November I, 2014. By participating in the EIM, fuc 

Company's participating generation units are optimally dispatched using the 

CAJSO's computerized security constrained economic dispatch model. The EIM's 

automated, expanded footptint, co-optimized dispatch replaced the Company's 

largely isolated and manual dispatch within its two BAAs. Participation in the EIM 

produces benefits to customers in the fonn of reduced NPC, partially offset by costs 

for initial start-up and ongoing operation. 

How does participation in the EIM reduce the Company's actual NPC? 

Participation in the ELM reduces the Company's actual NPC in three ways: (1) 

optimizing the automated dispatch of participating units in PacifiCorp's BAAs, 

subject to transmission constraints, using the CAISO's system model; (2) facilitating 

transactions between CAISO, PacifiCorp, and other EIM participants on a five- and 

15-minute basis; and (3) reducing the amount offlexible generating capacity required 

to be held in reserve by PacifiCorp due to the collective reduction of reserves for the 

Direct Testimony of Brian S. Dickman 
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larger and more diversified EIM footprint. Benefits realized. for the last two 

categories are highly dependent on rhe amount of transfer capacity between EIM 

participants that is made available for the EIM. 

Does each of these benefits cause a corresponding reduction to tile GRID model 

NPC forecast? 

No. Tire GRID model NPC forecast already reflects the optimized (i.e., lowest cost) 

dispatch of PacifiCorp's generating units within its two BAAs, so there are no 

additional benefits from EIM optimized dispatch (i.e., intra-regional and within-hour 

dispatch benefits). The ofuer two NPC benefits-inter-regional transactions and 

reduced flexibility reserves-do produce NPC savings relative to the optimized GRID 

NPC forecast. 

Please describe the EIM-related costs included in the 2017 TAJ\,1. 

Consistent with the structure of the settlement reached in the 2015 TAM and tl1e 

approved 2016 TAM, the Company included $6.4 million of total-company EIM

related costs in the 2017 TAM. These costs consist of the return on net rate base from 

the capital investment required to participate in the EW, depreciation expense, and 

ongoing operations and maintenance (O&M) expenses and transaction fees. 

A summary of the various cost components is provided as Exhibit PAC/105. 

Jncluding all EIM-related costs in the 2017 TAM is necessary to ensure that customer 

rates reflect a proper matching ofEIM benefits. This same treatment was approved in 

the 2016 TAM, and it is consistent wifu the stipulation in docket UE 287, which first 

addressed EW-related costs in the TAM. Rates set in the Company's most recent 

general rate case, docket UE 263, do not include any EIM-related costs. Until these 

Direct Testimony ofBrian S. Dickman 
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costs are included in base rates, EIM benefits included in the Company's TAM filings 

should be net of the ongoing cost of participation. 

How is the EIM inter-regional dispatch benefit for transfers fu and from CAISO 

calculated for the forecast period? 

The export benefits reflect the difference between the Company's revenues from 

exports to CA!SO and the incremental cost of the Company's generation resources 

tlrat supported the transfer. The export benefit is then expressed in dollars per 

megawatt-hour of available EIM transfer capabili1y. As in the 2016 TA\i, this rate Ls 

applied to the available Elli! transfer capability in the forecast period. Similarly, the 

import benefiis reflect the difference between the incremental cost of the Company's 

generation resources that would otherwise have been dispatched, and the costs of 

imports from CAISO. As in the 2016 TAM, the average import benefit is expressed 

in dollars per month, and applied le each of the months in the forecast period. Also 

asin the 2016 TAM, distinct export and import benefits are caiculated for two 

seasons: for the summer period of June tlrrough September and for the remaining 

months of October through May. 

Has the ElM inter-regional dispatch benefit for transfers to and from CAISO 

been updated since tbe 2016 TAM'? 

Yes. First, the Company's forecast in the 2017 TAM is now based on actual results 

from Januaty 2015 through December 2015. Second, the Company has now 

identified the specific incren1ental resources in each interval of the hist01ical petiod. 

In tlre 2016 T.Alvl, a blend oftl1e incremental costs oftlre Chehalis, Henniston, and 

Jim Blidger was used to approximate the marginal impact of exports and imports. 

Direct Testimony ofBrian S. Dickman 
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How does the Company identify the specific incremental resources in each 

interval of the historical period? 

Each of the Company's EIM-participating resources submits bids that reflect their 

cost over their dispatchable range. A unit may have one bid for the entire 

dispatchable range, or several bids if its heat rate or other operational characte1istics 

create cost variations over tlrat range. The bids are ranked from lowest to highest 

and the volume associated with each bid is identified. The resulting supply stack 

identifies all of the voluroes available, and the associated price for each. Starting with 

the lowest cost unit, EIM dispatches resources up until the total output matches 

demand for that interval. 

'When .the Company is exporting, the first unit with a bid price that is lower 

than the transfer price is identified from the supply stack. This represents the last unit 

the Company dispatched to serve the transfer. The calculation moves dowu the 

supply stack until the entire eiqomt voluroe is covered, identifying the prices and 

volumes of the specific resources the Company would not have dispatched but for the 

export voluroe. Similarly, when ll:te Company is importing, the first unit with a bid 

price that is higher tlran the transfer price is identified from ll:te supply stack. This 

reprcscnta the next unit the Company would have dispatched to serve its own load, 

but for the import. The calculation moves up the supply stack until the entire import 

volume is covered. This identifies the prices ru1d volumes of the specific resources 

the Company was able to avoid dispatching as they were more expensive than tlie 

import cost 

Direct Testimony ofBrian S. Dickrnair 
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What is the effect of the update to the EIM inter-regional dispatch benefits? 

Compared to the margins used in the 2016 TAJ\.1, the updated EIM inter-regional 

dispatch margins produce an additional $4. l ntillion in benefits on a total-company 

basis. 

Has the Company incorporated inter-regional ELM benefits associated with the 

participation of NV Energy (NYE), Puget Sound Energy (PSE), and Arizona 

Public Sen1ce (A.PS)? 

Yes. The methodology for determining these benefits is the saroe as that utilized in 

the 2016 TAM. While NVE started participating in EIM in December 2015, at this 

time the Company has not proposed a change in the associated benefits methodology 

or incorporated benefits based on the veiy lintited available historical data. PSE and 

APS are expected to participate in EIM starting in October 2016, so twelve months of 

benefits from their participation are also included in the 2017 TAM. The Company 

intends to gather several more months of actual results from NVE's participation 

which it will incorporate in its reply filing. 

Have any other parties expressed interest in joining the EIM in the future? 

Yes. On November 20, 2015, Portland General Eleclrie (PGE) announced it intends 

to begin participating in tl,e EIM in October 2017. Initial reports indicate that PGE's 

paiticipation in the EIM is expected to produce annual inter-regional benefits to 

existing participants of $2. 7 million." The 2017 TAM includes the Company's share 

of those benefits to existing paiticipants from PGE joining the EIM, based on the 

same ratio used to account for the paiticipation of APS 3lld PSE in the 2016 TAM. 

1 
J http :f Jedocs.puc,slate. or. us/ef docs/HAD/lc56hadl 52028. ndf. 
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Does the Company's forecast include flexibility reserve benefits from its 

participation in the EIM? 

Yes. The regulating reserve requirement modeled in GRJD has been reduced by 

roughly 68 MW to account for fue Company's share of the reserve benefit based on 

the diversified footp1int of the EIM. The melhodologies for detennining the 

reduction in reserves associated with CAISO, NVE, APS and PSE participation in the 

EIM are unchanged from the 2016 TAM. The Company has also included the 

diversily benefit associated witl1 PGE' s participation in the EIM beginning in October 

2017, using a comparable melhodologyto that used for APS and PSE in the 2016 

TAlv!. The overall reduction in the Company's reserve requirement from its 

participation in EIM decreases NPC by approximately $2.6 million on a.total

company basis. 

COMPLIANCE WITH TAM GUIDELINES 

Did the Company prepare this filing in accordance with the TAM Guidelines 

adopted by Order No. 09-274, as clarified and amended in later orders? 

Yes. The Company has complied with the TAM Guidelines applicable to the initial 

filing in a stand-alone TAM. 

Did the Company make changes to GRID in this case? 

No. 

Does this filing include updates to all NPC components identified in 

Attachment A to the TAM Guidelines? 

Yes. 

Direct Testimony ofBrian S. Dickman 
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Q. Did the Company provide information regarding its anticipated TAM updates? 

2 A Yes. Exhibit PAC/107 contains a list oflmown contracts and other items that could 

3 be included in the Company's TAM: updates in this case based on the best 

4 infonnation available at tbe time the Company prepared the NPC study. 

5 Q. What workpapers did the Company provide with this filing? 

6 A. In compliance with Attachment B to die TAM Guidelines, tbe Company provided 

7 access to the GRID model and workpapers concurrently with this initial filing. 

8 Specifically, tbe Company is providing the NPC report workbook and the GRID 

9 project report. 

10 Q. 

11 A 

Does this conclude your direct testimony? 

Yes. 

Direct Testimony ofBrian S. Dickman 
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PacifiCorp 
Oregon - CY 2017 TAM 
EJM Beriefits - PaclflCorp ~ CAISO Imports and Exports 

PadflCorp - CAJSO E!M Import and Export Resu[ts 

1/1/,2015 2/1/2015 3/1/2015 4/1/2015 5/1/2015 6/1/2015 7/1/2015 8/1/2015 
Export Vollime (MWh) 154,281 88,453 93,966 82,893 155,040 195,319 2H,647 1.Sl,866 
Export Volume (aMW) 207 132 126 115 208 271 284 2.04 

Import Volume (MWh) 20,044 :?.4,757 22,154 19,243 19,505 11,888 9,756 13;859 
Import Volume (aMW) 27 37 30 27 26 17 13 19 

Transmission Left Open {MWh) 2:l.9,389 196,934 192,460 131,104 241,202 265,478 221,797 203,244 
Transmission Left Open {a MW} 295 293 259 182 324 369 298 273 

Export Margin 1,222,510 753,588 603,865 537,696 997,371 1,630,360 1,762,451 1,352,010 
Import Margin 4'1,'131 250,959 163,906 150,883 114,615 43,919 54,949 93,655 

Export Load Factor 70% 45% 49% 63% 64¾ 74% 95% 75% 
Export Margin $/MWh $7.92 $8.52 $6,43 $6-49 $6;43 $8.35 $8.33 $8.90 

Export $/MWh Avail Transmission $5.57 $3.83 $3.14 $4.10 $4.14 $6.14 $7,BS $6.65 
Import $/MWh $2.2:?. $10.14 $7.40 $7.84 $5.88 $3.69 $5.63 $6.76 

Total Benefit -~-:l.,266,941 $1,004,547 $767,771 $688,.579 $1.,1.11,986 $1,674,279 $1,817,400 $1,'11_5_,{j65 

9/1/2015 10/1/20:lS 11/1/2015 
87,383 54,572. 11.3,16.5 

121 73 157 

11.,660 ;'.Q,315 26,508 
l6 27 37 

197,537 246,.-422 149,751 
274 331 208 

49.'5,414 444,147 728,625 
100,960 (30,292) 104,300 

'14% 22% 76% 
$5,67 $8.12 $6.44 
$2,51 $LSD $4.87 
$8.66 -$L49 $3.93 

$596,374 $413,855 $832,925 

12/1/2015 Total 
134,890 1,523,575 

181 174 

24,351 224,040 
33 26 

148,733 2,414,052 
200 276 

789,566 $11,317,602 
74,906 $1,167,191 

91% 63% 

$5,85 $7.43 
$5.3:l $4.69 
$3,08 $5.21 

$864,472 $12,484,794 
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adjustment is zero. Second, Mr. Ralston rebuts CUB's argument that coal supply 

2 agreements are imprudent for including take-or-pay provisions. 

3 EIM Benefits - General 

4 

5 
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A. 

Q. 

A. 

In the Initial Filing, how did the Company model the benefits resulting from 

its participation in the EIM? 

As I described in my direct testimony, the Company's forecast ofEIM benefits in 

the Initial Filing was based on actual results from January 2015 ihrough 

December 2015. Consistent with die 2016 TAM, the Company's Initial Filing 

included benefits associated with inter-regional dispatch, which resuli from 

transactions between PacifiCorp and the CAISO, and flexibility reserve benefits, 

which result from a.reduced regulating reserve .requirement modeled in GBlD. 

These benefits are in addition to the optimized dispatch of the Company's 

generation within its balancing anthority areas (BAA) (i.e., intra-regional 

dispatch), which can now be achieved in actual operation and which has always 

been reflected in the GBlD model. 

ls the Company's calculation of the EIM benefits in the 2017 TAM more 

refined than in the 2016 TAM? 

Yes. First, the Company utilized a full year of historical results, as compared to 

the 10 months of actual results available in the 2016 TAM.58 Second, the 

Company refined the calculation of inter-regional dispatch benefits to identify the 

cost of specific incremental resources that could have facilitated transfers in each 

interval of the historical pe,iod. Generally, the benefit ofEl!'\1 expo1ts is equal to 

58 ln the 2016 TAM") the Company's modeling used actual results from December 2014 through September 
2015, which were the most up-to-date results :available at that time. 
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tl1e difference between the revenue received less the expense of generation 

assumed to supply the transfer. The benefit of Elli! imports is equal to the import 

expense less the avoided expense of the generation that would have otl1erwise 

been dispatched. The refined calculation includes a more accurate production 

cost, resulting in a more accurate calculation of inter-regional benefits. 

Has the Company updated ELvl benefits and costs in its Reply Update? 

Yes. The ElM benefits in the Company's Initial Filing were derived from actual 

results from the participation of the Company and the CAISO in EIM, and 

expected results from the participation of NVE, Puget Sound Energy (PSE), 

Arizona Public Service (APS), and Portland General ElectJic (PGE). NVE began 

participating in EIM in December 2015, and the Company now has six months of 

actual results reflecting the expanded EIM footprint encompassing the Company, 

the CAJSO, and NVE. To reflect the best infonnation available for the expanded 

EIM footprint, the Company has based the ElM inter-regional tmnsfer benefits in 

its Reply Update on the twelve months ending May 2016, with annualizing 

adjustments to account for the impact ofNVE participation. Ammalizing the 

results over a twelve month histmical period captures the expected seasonal 

variation in EIM benefits. The specific annualizing adjustments are as follows: 

• The December 2015 through May 2016 results for PACE-NVE imports 

and exports cover most of die October through May "olher" season 

developed in the 2016 TAM to capture tl1e seasonality of EIM 

benefits. Therefore the average impoJt and export margin from this period 

is used for the "other" months not covered by the available data. Because 

UE 307~Reply Testimony ofBrian S. Dickman 



2 

3 

4 

5 

6 

7 

8 

9 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

UE 323 
Staff/715 - Page 17 of 22 PAC/400 

Dickman/54 

PacifiCol]l and NVE operate the paths interconnecting their transmission 

systems EIM has greater flexibility to detennine the transfers over those 

paths relative to the transfers between PACW and the CAISO over a path 

operated by BPA. For instance, all un-scheduled transmission capacity 

between PACE and NYE becomes available to EIM, including 

connterflmvs offsetting the hourly schedules on reserved capacity across 

the path. This is not the case between PACW and the CAISO. In light of 

this distinction, the margin on imports and exports between PACE and 

NVE is calculated as a monthly average, rather than as a function of 

transmission utilization. 

• The available PACE-NVE import and export data does not include any 

summer months. To estimate the benefits during these months, the 

Company compared the PACW-CAJSO inter-regional transfer m2rgin in 

the summer to that in "other" months. PACW-CAISO impmt margin was 

54 percent lower in the summer, while the export margin was 103 percent 

higher. T11ese same percentages have been used to adjust the average 

P ACE-NVE import and export margin during "other" months to levels 

approp1iate to the summer season. 

• \/,,11ile the Company has PACW-CAISO import and export data for the full 

twelve-month history, six of those months did not include NVE 

participation in E!M, including the entire summer pe1iod. Transfers to the 

CAISO and NVE can both rely on PACE resources. While NVE 

participation has increased the Company overall inter-regional transfer 

UE 307-Reply Testimony ofB1ian S. Dickman 
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margin, when the Company transfe[S to NV:E it may be forgoing lower 

value transfers to the CAJSO. This is evident by comparing the historical 

results for January through May 2015 to those for January through May 

2016, as the Company's PA CW-CA TSO import and export margins 

declined by 32 percent and 53 percent, respectively. The PACW-CAISO 

expmt margin continues to be expressed as a function of the transmission 

available for EIM exports, and the Company has refreshed the histmical . 

transmission available based on a recent extract from the CAJSO's public 

database. 

• The GHG component of the exp01t margin has been updated to include 

results through May 2016, as well as for prior period adjustments resulting 

from the CAJSO' s nine month settlement statements. Because this 

component is not specifically tied to exports to NVE or the CAJSO, it has 

been included as a separate line item in tl1e results. 

What is the total level ofEIM benefits and costs now included in the 2017 

TAM? 

The Company's Reply Update includes approximately £23.7 million in total 

company EIM benefits for inter-regional dispatch and reduced flexibility rese1ves. 

Table 2 below compares the total EIM benefits and costs in the Initial Filing and 

lhe Reply Update on a total company basis. 
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Table2 
Total-Companv EIJ\i-Related Benefits and Costs . 

$ millions 
2017TAM- 2017 TAl\i-

Direct Reply 
Inter-regional dispatch- Exports $10.2 $13.9 
lnter-regionaJ dispatch - Imports $1.2 $5.3 
Flexibility Reserves $2.6 $4.5 
Test-period EIM benefits $13.9 $23.7 

Test-period E!M costs $6.4 $6.2 

PAC/400 
Dickman/56 

Did parties support the Company's approach to modeling EIM dispatch 

benefits in the Initial Filing? 

Not entirely. Staff and CUB both proposed adjustments to reduce NPC for intra-

regional EIM dispatch benefits. In addition, Staff and CUB each raised separate 

issues related to the calculation of inter-regional EIM dispatch benefits that they 

believe need to be addressed or changed. I address each of these below. JCNU 

did not address EIM benefits in its Opening Testimony. 

CUB claims that customers were misled when PacifiCorp entered the EL'\1, 

because the benefits are not as high as expected.59 Do you agree? 

Absolutely not. CUB claims that EIM benefits are "barely exceeding ongoiog 

costs" and that the benefits "are expected to remain tri,ial."60 On the contrary, as 

noted above, the Company's Reply Update includes $23.7 million ofEl.l'vl 

benefits on a total company basis, which is hardly triviaL Moreover, the benefits 

in fuis year's TAt\f are highertban the amount reflected in last year's TAM. 

Have Staff and CUB made any general recommendations relating to the 

modeling ofEIJl.f benefits? 

"Cu1lil00, McGoveru/19-20. 
60 ClJll/100, McGoveru/20. 
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Yes. Staff recommends a generic investigation into the calculation ofEJM 

4 Q. 

benefiis, in light of the expected participation of PGE and Idaho Power in the 

market. 61 CUB recommends that Staff audit the Company's EIM results. 62 

Does the Company object to either recornmendlltion? 

5 A. No. The Company does not object to Staffs proposal for a gcneiic investigation, 

6 aB long aB patties urulerstand that the differences between the operational 

7 practices and NPC modeling for the utilities pa:tticipating in the EL~1 may not 

8 allow for a one-size-fits-all approach. The Company also haB no objection to a 

9 Staff audit ofEIM accounting practices, costs, and benefits, aB recommended by 

10 CUB. 

11 EIM Benefits~ Intra-Regional Benefits 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Q. 

A 

How does the Company reflect the illtra-regional benefits resulting from its 

participation in the El1YI? 

The Company does not include an incremental reduction in its overall NPC 

calculation to account for intr·a-regional benefits. The Company's test pe1iod 

NPC are developed using the GRID model, which aBsumes perfectly efficient 

operations. Thus, in every hour, the lowest cost resources will be dispatched, 

subject to transmission constraints. In addition, the Company's gas plant 

"screening" process optimizes the commitment of each gas unit based on its 

actual contribution to system costs, accounting for the value at the point of 

delive1y, rather than baBed on prices at a potentially distant regional market point. 

Therefore, the Company's NPC already incorporates intra-regional dispatch 

61 StaftJlOO. Crider/J 6-17. 
62 CUB/100, McGoverru21. 

UE 307-Reply Testin10ny ofBJian S. Dickman 



UE 323 
Staff/715 - Page 21 of 22 

Docket No. UE 307 
Exhibit PAC/406 
Witness: Brian S. Dickman 

BEFORE THE PUBLIC UTILITY COJvIM.ISSION 

OF OREGON 

PACIFICO RP 

Exhibit Accompanying Reply Testimony of Brian S. Dickman 

EIM Inter-Regional Benefits Reply Filing 2017 

August2016 



P.itlflCo-rp 
Drmgon • CYZ017 TAM 
lntl'.Nt!'.1W>11s1I EIM Br,.nefl\s • CAISO, f';adfiCm·p, Nevad~ En<Jr·gy 

6/1/WiS 7/1/2015 8/1./2015 9/1./2015 10/1/201.S 11/1/2015 
f>ACW to CAlSO E><ports 

li/l/2015 1/1/2015 2/1/lOl!, "El/1/201.G 4/1/2016 S/1/2016, Total 

Hhtoriul E~port Volume (MWh) 120,639 127,llGl 87.325 Gl.,4.1 S 43,93G 54,756 74,20'1 61,255 84,J42 97,306 82,337 n,2132 947,713 
Hl!atoticill Expc,rtVolume (ilMW) 168 m m 85 '' " mo 82 m rn :l.14 70 .108 
Transmission teft Open MldC to COB (MWh) 197,265 1SG,42G 137,941 130,399 185,JOG 165,758 .19.1,,nc; 205,'369 190,363 -<15,811 230,237 229,125 2,237,235 
Transmission LeftOpeen MJdCto COi:! (aMW) m VO "' m m ,so J.60 276 2"/4 ,,o "° so, '5S 
Historical Export Margin $ :l.,808,047 $ 2,089,863 $ 1,?.90,91.3 $ 547,647 $ 3i.6,420 $ :1.,017;176 $ 707,939 $ 374.227 $ 501,991 $ 633,798 

' 455,793 $ 380,438 $ 10,119,261 
Historlc"I Export Margin ($/MWh Avail Trang] '.;>9S1 $13 .. % Sll.36 $4,16 $U1 $6.14 $3.66 $UJ2 $2.€;4 $2.94 $.1.98 $:t.66 
AdJ1,rntment for NVE Participation "" '7% S,% '7% 47% 47% J0il% 100% 100% 100,S 100% 100% 
Adj'1.stad E,,:pr,rl Marr,lr, ($/MWh 11.v~il l'ran.f.) $4.32 $6.30 $4.41 $1.96 $0,81 $2.89 $3.66 $1,82 $2.64 $2.9~ $1,98 $1.66 
Seasonal E~p<>rt Margin ($/MWh Avail Trans) $4.34 $4.34 $4,34 $4.34 $2,28 s:us $2.28 $2.28 $Z,:t8 $:2.28 S2.2s $2.213 
2017 TAM AvallablaTransm!~.slon (MWh) 198,762 211,734 155.Gl.8 81,218 9G,669 99,457 140,261 97,679 72,.549 52,680 J.40,857 "i00,514 1,547,995 
1017 TAM Export Margin $ 863,2.17 ' ,119,555 $ 1';75,844 ' 352,727 $ 7.20,4l.1 ' 226,769 $ 319,803 

' 
222,'11.4 $ 165,416 $ 120,113 $ 321,162 ' 457,185 $ 4,864,916 

CAISO 1.o PA.CW Import$ 
(/J lmportVclume (MWh) 7,236 5,800 7,790 s,eos 11,356 17,126 18,408 ,H,O'n'i 17,51.B 11,559 11,343 27,871. 178,898 

6i fmportVolt1me {aMW) rn ' rn " " " 15 " 
,., w '" '7 " Hlstorkal Import M~rgln $ 37,372 $ 27,275 $ 7.1,81.7 $ 93,800 $ 184,548 $ 53,872 $ 48,616 $ 81,421! 

' 
83,323 $ 53,5H $ 72,913 ' G9,247 $ 897,864 ~ 

Adjt1stment lnr NVE P~rtldp,1tio11 "" ''" SS% 58% 68% ''" 100% 100% :100% 100% 100% 100% 
--J 
~ 2017 TAM lmp<lrt Margin $ 2.5,2:ZB $ 1B,41S $ 48,480 

' P3,320 ' 124,580 $ 48,117 ' ~S,618 ' S:l.,426 $ 83,32.l $ 63,651 

' 
72,9l3 $ 69,247 $ 741,31$ u, 

PAc'E to NVE OX1>orts ' C 
HIMorlcal hportV<>iume (MW~) 38,263 50,036 '18,494 45,394 40,342 19,141 251,670 "'O rn 
HJstorlcijJ Export:Volc,me (aMW) 

" " 70 e, " a, " Ql w 
$ $ $ 

' $ $ s 292,311 $ 432,377 s $ 875,122. $ ,$ $ 
tO N Hlstor!cal Export M~r~in 307,609 685,641 212,,382 2,605,508 (1) w Hlst<>rlcd Av,,.-ag" fap<>rl. M;,rg;r, $ 434,251 $ 434,251 $ 434,251 $ 434,251 $ 434,251 $ 4J4,na $ 4.34,251 $ 434,2S1 $ 43'1,251 $ 434,2S1 $ 434,:,1:51 ' 434,251 $ 5,211,017 

Surr1,ner Adj1,strnerot 203% 203% :ZOJ¾ 203% N 
N 2017 TAM Export Margin $ 881,962 $ 881,962 $ 881,952 $ 881,962 $ 434,251 

' 
434,251 $ 434,7-~1 $ 4iJ4,251 $ 434,151 

' 434,251 $ 434,2S1 $ 434,251 $ 7,001,SSS 
0 

NVE to PACE Imports ...., 
Import Volume (MWh) 50,538 66,99S 67,133 90,983 126,718 1.1s,.1r,2 537,532 N 
Import Volume (aMW) 

" so " m m m 1V. N 
H!storlcal Import Margin $ $ $ $ $ $ $ 236,354 $ 211,143 $ 230,511 $ 772,500 $ 810,506 $ 491,830 $ 2,752,84<1 
H!storkol Av.,rug~ Import Murgin $ 458,$07 $ 458,807 $ 458.807 $ 458,80"/ $ /158,807 $ 458.807 $ 458,807 .$ 4Sll,807 $ ~58,807 $ 458,807 $ 4S8,801 ' 4S8,S07 $ 5,50S,68B 
Summer Adjustrn~nl "" <l(,% "" 46% 
2017 TAM Jmp11rt Marg)n $ 212,564 $ 212,564 $ 212,564 s 212,564 $ 458,807 $ 458,BO"l $ 4'>8,807 $ 458,807 $ 458,807 $ 458,807 $ 458,807 $ 458,807 $ 4,520,714 

rn 
X 
=r 
6' 

Cl;=;.-

~~ 
3 0 
gi~ 
-o 
~ "' 



UE 323 
Staff/716 - Page 1 of 14 

Docket No. UE 296 
Exhibit P AC/200 
Witness: Frank C. Graves 

BEFORE THE PUBLIC UTILITY COMMISSION 

OF OREGON 

PACIFICORP 

REDACTED 

Direct Testimony of Frank C. Graves 

April 2015 



UE 323 
Staff/716 - Page 2 of 14 

DIRECT TESTIMONY OF FRANK C. GRAVES 

TABLE OF CONTENTS 

PAC/200 
Graves/i 

QUALIFICATIONS ................................................................................................................. I 

PURPOSE OF TESTIMONY ................................................................................................... 2 

SYSTEMATIC NPC UNDER-RECOVERY ........................................................................... 2 

ATTACHED EXHIBITS 

Exhibit P AC/20 I-Resume of Frank C. Graves 

Exhibit PAC/202-Daily Spot vs. Fmward Prices for Mid-Columbia 

UE 296-Direct Testimony of Prank C. Gr;,ves 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Q. 

A. 

Q. 

A. 

UE 323 
Staff/716 - Page 3 of 14 

Please state your name and present position. 

PAC/200 
Graves/] 

My name is Frank C. Graves. I am a Principal at the economic consulting finn 

The Brattle Group, where I am also the leader of the utility practice group. I am 

testifying in this case on behalf of PacifiCorp d/b/a Pacific Power (PacifiCorp or 

Company). 

QUALIFICATIONS 

Briefly describe your education and professional experience. 

I specialize in regulatory and financial economics, especially for electric and gas 

utilities. l have assisted utilities in forecasting, valuation, and risk analysis of 

many kinds oflong range planning and service design decisions, such as 

generation and network capacity expansion, supply procurement and cost 

recove1y mechanisms, network flow modeling, renewable asset selection and 

contracting, and hedging strategies. I have testified before the Federal Energy 

Regulatory Commission (FERC) and many state regulatory commissions, as well 

as in state and federal conrts, on such matters as integrated resource planning, the 

prudence of prior investment and conttacting decisions, costs and benefits of new 

services, policy options for industry restructuring, adequacy of market 

competition, and competitive implications of proposed mergers and acquisitions. 

I am the author of several publications in risk management. I received an M.S. 

with a concentration in fmance from the M.I. T. Sloan School of Management in 

1980, and a B.A. in Mathematics from Indiana University in 1975. I have 

included my detailed resume in Exhibit P AC/201. 
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Have you previously testified ou behalf of PacifiCorp regarding its energy 

cost recovery mechanisms? 

Yes. I filed testimony on behalf of the Company in Wyoming, Docket 

No. 20000-405-ER-15 regarding recovery of gains and losses on hedging and 

whether and how to share hedging gains or losses between customers and the 

utility. In Docket No. 20000-469-ER-15, I filed testimony suppo1ting changes to 

the energy cost adjustment mechanism. I also filed testimony in the Company's 

request for a power cost adjustment mechanism in Utah, Docket No. 09-035-15 

and in Docket No. 10-035-124 regarding the recovery of gains and losses from 

hedging as well as the treatment of option costs. 

PURPOSE OF TESTIMONY 

What is the purpose of your testimony? 

I have been asked by the Company to review its pattern of systematic under

recovery of net power costs (NPC) that arise largely from system balancing 

transactions. 

SYSTEl\fATIC NPC UNDER-RECOVERY 

Has NPC been under-recovered in Oregon in recent years? 

Yes. Oregon's load share of incmred total NPC costs above forecasted costs has 

ranged from $15.6 million to $33.7 million per year during the last furee years, or 

about 5- IO percent of total actuals. Figure 1 below shows the annual details for 

PacifiCorp. 
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Figure 1: PacifiCorp's NPC Annual Actual vs. NPC Recovered in Oregon 

Year OR NPC Collected OR Actual N PC Under-Recovery of 

Through Rates ORNPC 

2011 $301,662,279 $333,544,839 $31,882,559 

2012 $336,201,734 $351,814,385 $15,612,651 

2013 $348,474,235 $382,126,867 $33,652,632 

Have you identified any consistent drivers of under-recovered NPC in recent 

years you would consider to be systematic? 

Yes. These variances between forecasted and actual NPC have occurred largely 

because the numerous and essential "balancing" wholesale activities of 

PacifiCorp in the spot market are very large and unpredictable. If these variances 

tend ro "wash out'' over time, with some being negative losses to the Company (as 

above) but others being positive gains, they would merely be a source of noise in 

company financial performance but not an expected irnpai1111ent or handicap for 

the Company. However, these loss patterns have persisted throughout periods of 

falling and rising power prices and appear to be systematic; they do not wash out. 

Please explain why PacifiCorp's NPC variances could occur systematically. 

A likely reason is that system planning models used to forecast NPC costs do not 

reflect the extent and cost of realized volatility in prices and demand, nor can they 

readily capture the way unexpected demands and short-tenn price changes tend to 

be correlated, thereby leading to a net adjustment (balancing) cost that is not 

reflected in the modeling results. These limitations arise because no system 

planning model can include all of the uncertain factors that affect actual market 

operations. 
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For instance, it is extremely unusual for power systems models to include 

possible transmission system disruptions, nonstandard generation outages, or load 

variances due to multi-day persistent abnormal weather. In p1inciple, virtuaUy 

aoy one of these kinds of 1isk factors could be simulated in a Monte Carlo 

fashion, but doing so would require statistical evidence on their distributions that 

would be very hard to obtain and verify, and. because there are so maoy such 

factors, it would be impossible to spao all possible combinations of all of fuem. 

Importantly, it is also unlikely that such risk factors would occur in isolation, 

leaving all other expected conditions unchanged. For instance, higher than 

expected loads may occur in summer because it is hotter than nom1al, which 

might be associated with more solar renewable output but perhaps less wind 

production, while in winter, unexpected loads may correspond to cold snaps that 

also drive up gas prices. So in order to model these factors, all of their joint 

interactions would need to be well understood and recurring, at least statistically. 

So this is partly a product of practical limitations in forecasting models'! 

Yes, power system planning models tend to be "too smooth" or too perfect, 

basically only able to simulate how a specific set of assumed future likely 

conditions affect the costs of system operations if it were optimally deployed for 

those conditions. These models do not simulate what will happen if those 

conditions do not materialize, nor how system operators may conditionally 

manage their systems conservatively to defend against unforeseen circumstances, 

e.g., committing more fast response resources than would be required if there 

were no such nncertainties. 

UE 296-Dircct Testimony of Prank C. Graves 
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1 To demonstrate this, Figure 2 below shows that daily average spot prices 

2 at Mid-Columbia (Mid-C) are ve1y volatile and have had several recent past 

3 dramatic spikes that are several times larger for short periods of time than the 

4 year-ahead forward price. Exhibit PAC/202 shows the same data for Palo Verde. 

5 Hourly prices within each day can be even more volatile than these daily 

6 averages, and balancing transactions often involve only a few hours of purchases 

7 or sales each day. While technically not a forecast, the traded forward prices are 

8 the market's consensus view of what is reasonable to expect realized spot prices 

9 to average, hence are somewhat like a forecast ( and many traders may have used a 

10 forecasting model to decide what forward prices they were eomfortable trading). 

11 Thus, tlie observed daily and annual average variance from forwards is evidence 

12 of how difficult it is to accurately forecast the spot price going forward. 

13 Moreover, even if you are right 011 average, you will inevitably be off by a 

14 significant amount from day to day and honr to hour. This complexity is part of 

15 why fue realized NPC always differs from the forecast NPC. 
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Figure 2: Daily Spot vs. Forward Prices 
(a) Mid-Columbia, On Peak 
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[l] Calculated based on data compiled by Ventyx, the Velocity Suite and SNL (as of March 23, 2015). 
[2] Spot prices reflect day-ahead piices. 
[3] F01ward prices are as of the beginnin,g of each month, and held constant tlu·oughouti:he month. 
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The typical forecasting model does not capture the volatility illustrated in 

Figure 2, so inherently the realized prices will exhibit greater volatility than the 

forecasted prices. Further, models typically do not simulate any kind ofintra

hour constraints or uncertainty (inclnding the GRID model used by PacifiCorp). 

Y ct, intra-hour constraints and uncertainty cause many of the daily average spikes 

in Figure 2 above. The short time frames have recently become increasingly 

imp01tant to actual power system operations in the past decade ( and will be even 

more so in the future) because of the increasing reliance on intemrittent, 

renewable resources that are subject to rapid, very sh01i-term changes in 

perfonnance (if the wind or sunshine should change, as is common). 1 

As a result, even the most detailed of power industry s111111fation models 

typically underestimate short-tenn price and load volatility, though they may 

forecast average prices and loads over longer time periods fairly well. 

Are these volatility forecasting limitations to blame for the underestimation 

ofNPC? 

Not by themselves. Forecasting limitations in capturing volatility are not a source 

of persistent ( or expected) cost shortfalls unless there is a pattern in the 

unforeseen price and volume variances from the model projections that causes 

those variances to have an additional, expected cost. That can arise if there is a 

consistent relationship between the direction ofnnexpected (not forecasted) 

demand and corresponding movements in spot prices of power or fuel relative to 

1 In the past two to three years, a new generation of system planning models have been developed that do 
simulate very sl10rt-term operating horizons and corresponding renewable resource perfo_nnance 
uncertainty (or forecasting error). However, these a.re new .and sometimes very cumbersome, and the data 
they require to capture these short-term-effects is voluminous and not yet widely or conveniently available. 
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expectations. Specifically, if the relationship between movements in the 

unforeseen demand and spot prices is positive, then the variability in net purchase 

and sale revenues will tend to be both greater than the apparent price or volume 

volatilities by themselves, and there will tend to be a systematic, expected cost 

(above forecasts) as well. This occurs because these balancing transactions tend 

to involve a loss whether they are purchases or sales: 

• If purchases, they tend to occur because demand is higher than expected 

( or renewable output is lower than expected) and prices are 

con-espondingly higher than forecasted. 

• If they are unplanned sales (because retail demand is unexpectedly low), 

the realized price tends to be depressed and below the fmwards, again 

resulting in a Joss relative to closing the expected volumes at the expected 

or forward price. 

Do PadfiCorp's balancing transactions tend to involve a pattern of losses? 

Yes. Company studies of short-tenn transactions (less than one week in duration 

of committed volumes) at trading hubs in the last three years indicate this 

situation is occU1Ting. At every trading hub, and for both on and off peak 

purchases and sales, in nearly every month for 36 months, it has been the case that 

purchases tend to cost more per MWh than average spot prices and sales tend to 

have occmTed below the average monthly spot price (ignoring volumeuic causes 

ofrevenue variance, i.e. just focusing on the price effects even if realized sales 

volumes had been known with certainty). 

These average annual deviations are shown below in Confidential 
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1 Figure 3, by trading hub, for short-term transactions in July 2011 through June 

2 2014. In this figure the MWh purchased each month at a given hub was 

3 multiplied by the hist01ical average spot price at the respective hub and month. 

4 This amount was summed for the period starting July 2011 and ending June 2014. 

5 This total was then subtracted from the total actual dollar amount purchased at the 

6 san1e hub. Finally, this resulting difference was divided by the total amount of 

7 M\Vh purchased in the same time interval to yield a volume weighted average 

8 price deviation for all purchases at a given hub. The analogous calculation was 

9 performed for sales. Finally, fue figure shows the transacted volume, which 

10 shows that while the volume-weighted price variation per MWh is large at, for 

11 example, Mona, the trading volume is small. 

12 

13 

Confidential Fignre 3: NPC Variability Breakdown 

This graph shows that purchases have occurred at a premium to average prices 

and sales at a discount per MWh. When looking at the month-by-month source 
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data for this graph, a somewhat more complex pattern emerges fuat is partly 

seasonal and varies by trading hub, aud that is erratic year on year in absolute 

magnitudes. However, on average fuere is a monthly balancing price error of a 

few $/MWh in each direction, with purchases tending to occur at prices above the 

monthly average and sales below, to an extent not foreseen in the NPC forecasting 

models ( even if they had been completely accurate about monthly average prices). 

. Collectively, these balancing price variances seem to explain an average of about 

$27.8 million of PacifiCorp's annual shortfalls. 

Is there any way for the Company to avoid the types of transactions causing 

these systematic losses? 

No. There is no possibility of operating in the complex power markets without 

unforecasted transactions to balance the Company's system on an hourly basis, 

and these must be done at whatever prices are then available in fue market, 

subject to WECC market practices that dictate buying in 25MW blocks on a 

forward basis. This constraint on discrete block sizes further contributes to some 

unavoidable volume variances. That is, as described in Mr. Brian S. Dickman's 

testimony, the balancing transactions done on a forward basis utilize standard 

block products that are not a perfect match for the Company's hourly position 

shortfalls or slack supply. On a real-time basis the company must transact to 

balance then-current reqnirements (load) wifu available resources, including 

balancing positions taken previously on a week- or day-ahead forward basis. 
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Why doesn't. the Company leave all of its balancing to the hour-ahead 

market? 

On a day-ahead basis, counterparties can nominate gas and bring additional gas 

generation online. Similarly, many hydro projects have flow and ramping 

constraints that limit honr to honr changes in output. Likewise, generation and 

transmission outage scheduling may be adjusted based on prices in the daily and 

monthly markets. Each of these results :in lower resource flexibility on an honr

ahead basis than over longer time frames, and that reduced flexibility results in 

greater price premiums on purchases and reduced revenues on sales. 

How does this systematic pattern of losses on balancing transactions affect 

the Company fmancially? 

These shortfalls unduly harm the Company and also imply that the NPC price in 

base rates is nuder-estimating true costs. As a result, the company proposes to 

reduce its expected exposure to this kind of systematic losses on balancing 

transactions by applying forecasting adjustment factors based on the monthly hub 

shortfalls observed over the past three years in average balancing prices per 

MWh. Assuming that this degree of bias persists, this correction will roughly 

restore base NPC rates to being fair estimates. of actual average costs per l'vfWh. 

This will also make overall variances much closer to zero, hence Jess burdensome 

on customers to absorb lagged over/under cost allocations. Thus, there are two 

advantages to this approach: (1) it makes base rates a better predictor of actual 

average costs per MWh and hence avoids customer surprises; and (2) it makes 

PacifiCorp's recovery ofNPC more timely and accurate, requiring less true-up. 
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Of course, these factors have not been precisely stable in the past three years. 

They va1y considerably from year to year in this historical period from wmch they 

are estimated, and they are tmlikely to perfectly echo their histmy in the next few 

years, so there will stiH be variances. 

Could PacifiCorp reduce its exposure to these variances with better or 

alternative hedging? 

No. First, most hedging takes place over longer time frames (weeks to months or 

years). 2 Nor conld different hedge targets eliminate the persistent shortfalls for 

which remedy is sought here. Imbalances are inevitable at any level of target 

hedging--e.g., if peak demand was fully hedged, there would be a need to sell off 

when the peak was not reached; if the average need was hedged, the realized load 

would vary about that level and there would be a need for both purchases and 

sales. There also are no hedges available for the elements of balancing costs that 

are incurred, sucb as marginal losses, ancillary services for procuring or using 

spot market reserves, load tmcertainty. In addition, PacifiCorp's hedging 

practices have been debated and modilied over the past few years in settings that 

aired and compared customer needs and concerns with practical limitations on 

hedging analysis and reporting, and I believe those mrnngements should be left in 

place. 

Does this conclude your direct testimony? 

Yes. 

2 Day-ahead transactions are technically a hedge on day-of, real time operations, but their prices are subject 
to considerable variability, and most planning models do not consider real time differences from day-aheatl 
prices, so the d3y-ahead prices are essentially expected spot prices for planning purposes. 
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plans to update the BP A wheeling expense during the proceeding to reflect the 

2 fmal ROD. Inter-hour wind integration charges also increased due to higher wfod 

3 generation in the 2016 TAM and the updated costs included in the 2014 Wind 

4 Integration Stndy. 

5 EIM COSTS AND BENEFITS 

6 Summa,y and Background 

7 Q. 

8 A. 

9 

11 

12 

l3 

14 

15 

16 

Please summarize the EIM costs and benefits included in this case. 

The Company adjusted 1he NPC forecast for 2016 to reflect EIM benefits from 

inter-regional dispatch (i.e., exports and imports between PacifiCO!Jl and CAISO) 

and reduced flexibility reserves. The Company included approximately $9.4 

millionofbenefits on a total-company basis as areduction to the NPC forecast. 

The Company also included $5.1 million of total-company costs related to EIM 

participation during 2016. Table 2 below summarizes the EIM:-related benefits 

and costs included in the 2016 TAM and shows the increase in EJM benefits and 

decrease in EIM costs compared to the 2015 TAM. 

Table 2 
Total-Company EIM-Related Benefits and Costs 

$ millions DE 287 /UM 1689 2016TAM 

Inter-regional dispatch $8.4 
Intra-regional dispatch 

Not specified 
NIA 

Flexibility Reserves $1.0 
Within-hour dispatch NIA 

Test-period EIM benefits $6.7 $9.4 

Test-period EJM costs $6.7 $5.1 
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Did the Company confer with parties to the 2015 TAM in developing its 

approach to reflecting EIM costs and benefits in rates? 

Yes. Before filing the 2016 TAM, the Company participated in two workshops 

with parties to the 2015 TAM to discuss operation of the EIM, the methodology 

for calculating EIM-related benefits, and potential options for addressing EIM

related costs and benefits from January l, 2016, forward.4 

Please describe tbe ETh1 and the Company's participation in the EIM. 

The EIM is a real-time balancing market that optimizes generator dispatch every 

five and 15 minutes within and between the PacifiCorp and the CAISO balancing 

authority areas (BAAs). EIM operation went live October 1, 2014, with 

financially binding operations effective November 1, 2014. By participating in 

the EIM, the Company's participating generation units are optimally dispatched 

using the CAI SO' s computerized secnrity constrained economic dispatch model. 

TheEIM's automated, expanded footprint, co-optimized dispatch replaces the 

Company's largely isolated and manual dispatch within its two BAAs. 

Paiiicipation in the. EIM produces benefits to customers in the form of reduced 

NPC, partially offset hy costs for initial start-up and ongoing operation. 

What is the primary change in the Company's day-to-day operations as a 

resnlt of EIM? 

Before EIM operation, the Company manually dispatched most of its regulating 

resources to balance the system within the honr, generally via phone calls to plant 

personnel. As a result, requests would typically be sent to the fastest responding 

4 The two workshops were held in accordance with the stipulation in the 2015 TAM. Order No. 14-331, 
Appendix A at 6, 4112. 
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and most flexible units first, to ensure system balauce and reliability was 

maintained. As the balance returned to nounal, additional requests would be sent 

to dispatch up lower-cost units and dispatch down higher-cost units. This 

approach could resnlt in dispatch of higher cost units than strictly necessary in a 

computer-optimized world. Under EIM, dispatch instructions are automatically 

sent to all paiiicipating resources eve1y five minutes. This helps minimize costs 

by ensuring the lowest cost resources that are available are dispatched. 

The changes ill Company operations align with how the Company 

•forecasts NPC. The GRID model has always assumed perfectly optimiwd hourly 

dispatch within PacifiCorp 's BAAs (i.e., intra-regional dispatch) and does not 

reflect any intra-hour imbalance or intra0 hour dispatch costs (i.e:, within-hour 

dispatch). 

Does Ell\{ help to reduce another aspect of the Company's intra-honr 

imbalance costs? 

Yes. Before joining the EIM, the Company was dependent on its own resources 

for all intra-hour balancing. Under the EIM, the CAISO's resources can also be 

used for intra-hour balaiicing. In the past, if the Company's loads were less than 

expected ( or if wind generation unexpectedly increased) the Company would 

work to dispatch down its most expensive available resource. Now, if the highest 

cost CAISO resource cum,ntly dispatched is more expensive than the highest cost 

Company resource, then the CAISO will back that resource down and the 

Company will export the output of its most expensive resource to the CAISO 

(subject to tl1e availability of transmission capacity between PacifiCorp and 
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CAISO). The same is true in reverse if PacifiCmp has an nnexpected need for 

resources (because, for example, load increases or wind generation decreases). 

How does participation in EIM reduce the Company's actual NPC? 

Participation in EIM is expected to reduce the Company's actual NPC in three 

ways: ( 1) optimizing the automated dispatch of participating nnits in PacifiCorp' s 

BAAs, subject to transmission constraints, using the CAISO's system model; (2) 

facilitating transactions between the CAISO and PacifiCorp BAAs on a five- and 

15-rninute basis, using PacifiCorp's transmission rights between CiJ:SO and 

PacifiCorp on the California Oregon Intertie (COI); and (3) reducing the amonnt 

of flexible generating capacity required to be held in reserve by PacifiCmp due to 

the collective reduction of reserves for the larger and more diversified EIM 

footpi;int rather than the individual sum of reserves for the independent CAISO 

and PacifiCorp BAAs. Benefits realized for the last two categories are highly 

dependent on the amount of transfer capacity between CAISO and PacifiC01p at 

the COI available for EIM. Each of these elements is described in more detail 

below. 

Does each of these benefits cause a corresponding reduction to the GRID 

NPC forecast'! 

No. The GRID Nl'C forecast already reflects the optimized (i.e., lowest cost) 

dispatch of PacifiCorp's generating units within its two BAAs, so there are no 

additional benefits from EIJ\,1 optimized dispatch (i.e., intra-regional and within

hour dispatch benefits). The other two NPC benefits-inter-regional transactions 
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with CAISO and reduced flexibility reserves--do produce NPC savings relative 

to the optimized GRID NPC forecast. 

Did the Company use actual EIM operations to develop the forecasted EIM 

benefits applicable to the 2016 TAM? 

Yes. The Company based its forecast ofEIM benefits on actual results from 

December 2014 and Januaiy 2015 because this was the most recent, 

representative actual data available at the time NPC was prepared. These actual 

results flow readily from data generated by the operation of the EIM and provide 

a good baseline for quantification ofEIM benefits. The Eilv.f benefit estimates 

and data to support those estimates will be improved with additional experience, 

and the Company :intends to update the calculations dilling this case to include 

more historical results. 

The results from December 2014 and January 2015 demonstrate several 

factors which are critical to calculate benefits realized through EIM. The results 

should be derived from actual data for five- and 15-miuute intervals, reflect 

contemporaneous actual market prices for electricity and natlilal gas, and reflect 

contemporaneous generation and transmission capabilities and constraints. 

During periods of transmission congestion on the COI, even if the Company has 

economic resources and transmission available to the California-Oregon Border 

(COB), the CAISO may not be able to import EIM volumes. Such operational 

details are difficult to account for in a model but are captured in the actual results. 

Recognizing that December and January are only two months during the 

winter season, the Company expects additional operational data to provide insight 
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into the benefits that can be achieved in other months. For example, during the 

spring runoff period the Company expects additional congestion on the COI as 

power moves from hydro units in the northwest to the Califomia market. This 

congestion will limit the availability of transmission for use in EIM, and updating 

the 2016 TAM with this data as it becomes available will produce the most 

accurate forecast possible. 

Why didn't the Company use November 2014 results given that financially 

binding transactions began in November? 

TI1e Company did not use data from November 2014 because of data integration 

and modeling e,mrs that were discovered during that month. The CA.ISO has 

tools in its tariff to conect prices after the fact for identified software and data 

errors and has also received additional accommodations from the Federal Energy 

Regulatory Commission to mitigate anomalous prices for special circnmstances 

associated with the start-up of the EIM. 

On Febroary 11, 2015, the CAISO published a report quantifying the 

estimated Ell\'[ benefits during November and December 2014.5 What were 

the results of that repmi? 

Tue CAISO report indicated that total EIM benefits during November and 

December 2014 were approximately $5.97 million for the CAISO and PacifiCorp, 

or approxirnately $4. 73 million for PacifiCorp. The. CAISO indicated its 

calculation included the impact of more efficient dispatch, both inter- and intra-

5 
http://w\vw.caiso.com/Documents/PacifiCorp ISO EIMBenefitsReportQ4 2014.pdf. 
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regional, and reduced renewable energy curtailment (applicable to tbe CAISO). 

The report did not include benefits from reduced flexibility reserves. 

Are the benefits in the CAISO report comparable to the EIM benefits in the 

GRID NPC forecast? 

No. The report issued by the CAISO is intended to quantify the EIM benefits 

realized by the CAI SO and PacifiCorp relative to a counterfactual scenario that 

mimics system operation before EIM implementation. As a result, the CAISO 

report includes the benefit of improved PacifiCmp system dispatch compared to 

the more manual dispatch used before EIM. As noted, because this benefit is 

already reflected in the GRID model, the CAI SO report overstates EIM benefits 

compared to PacifiCorp's GRID NPC forecast. 

Are the benefits from the CAISO report directly comparable to the actnal 

NPC included in the Company's power cost adjustment mechanism 

(PCAM)? 

Yes. The benefits reported by the CAI SO are reflected in the C.ompany's actual 

NPC included in the PCAM beginning November 2014. 

Ple.ase describe the EIM-related costs included in the 2016 TAM. 

Consistent with the structure of the settlement reached in the 2015 TAM (which 

matched costs and benefits ofEIM participation), the Company included $5.l 

million of total-company EIM-related costs in the 2016 TA.iv!. TI1ese costs 

consist of the return on net rate base from the capital investment required to 

participate in EIM, depreciation expense, and ongoing operations and 

maintenance (O&M) expenses. A summary of the various cost components is 
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provided as Exhibit PAC/104. Including all £IM-related costs in the 2016 TAM 

2 is necessmy to ensure that customer rates reflect a proper matching ofEIJvf 

3 benefits and costs. Rates set in the Company's most recent general rate case, 

4 docket UE 263, do not include any EIM-related costs. Until these costs are 

5 included in base rates, EIM benefits included in the Company's TAM filings 

6 should be net of the ongoing cost of pmiicipation. 

7 Inter-Regional Dispatch Benefits 
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Did the Company a.djnst the GRID NPC forecast in the 2016 TAM to reflect 

savings from exporting and importing energy between PaeifiCorp's and the 

CAISO's BAAs? 

Yes. The costs and benefits associated with EIM exports and imports are 

relatively direct, with known historical transaction prices and volumes, and those 

volumes can be tied to the Company resources that are on the margin. The export 

benefit is the difference between tbe export revenue and the ex.pense of the 

Company generation that was dispatched to support the transaction. The import 

benefit is the difference between the import expense m1d the expense of the 

Company generation that would have heen dispatched but for the transaction. 

Are the benefits of transacting with the CAISO affected by transmission 

constraints? 

Yes. The southbound transfer capability between the Company's west balancing 

authority area (PACW) m1d the CAISO has a siguificant impact on the available 

benefits. The transmission available for EIM use is limited by two factors. First, 

the COI path rating is influenced by the status of a large number ofinterdependent 
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components and is frequently de-rated due to forced and planned outages. 

Second, the Company's forward transactions delivered at COB also use the 

Company's available transmission rights-if the Company has scheduled forward 

transactions that use COI capacity, there is less transfer capacity available for 

EIM transactions. 

Even if transmission is available for the EIM, actual historical data shows 

that not all of the capacity is used to support exports from the Company to the 

CAISO. In some periods, the Company imports from the CAISO and exports are 

zero. In other periods, the Company may not have sufficient resomces that are 

economic at the CAISO market price to fill the entire available path. 

How is the EIM export benefit calculated for the forecastperiod? 

As noted above, the Company's forecast EIM export benefit is derived from the 

results ofEIM operation during December 2014 and January 2015 as reflected in 

the CAISO invoices aud the cost of the Company's resources that were expected 

to be on the margin. 

Please provide detail on the EIM export benefits included in the2016TAM. 

As shown in Confidential Exhibit PAC/105, the Company's EIM exports in 

December 2014 and January 2015 averaged 115 megawatts (MW) and had an 

estimated margin (transaction revenne minus generation expense) totaling 

approximately $1.3 million. The transmission available to EIM averaged 278 

MW. This works m1t to benefits of $7.81 per megawatt-hour exported or $3.22 

per megawatt-ham oftransnrission available to EIM. 

The transmission available to EIM in the forecast period is based on the 
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Company's COI transmission tights, after accounting for path de-rates, and hourly 

volumes delivered to COB as calculated by GRID. The COI capacity remaining 

unused after de-rates and after accounting for forward sales at COB is available to 

EIM and is valued at $3.22 per megawatt-hour of available transmission. The 

resulting EIM export benefits total $7 .5 million (total-company) for the test 

period. The Company included these benefits as incremental wbolesale sales 

revenue to the GRID results. 

How is the EIM import benefit calculated for the 2016 TAM? 

The Company's forecasted EIM import benefit is derived in a manner similar to 

that for exports, based on th.e results from December 2014 .and Januaiy 2015, and 

the Company plans to update its analysis of imports based on additional months 

of operation during this case. The Company's EIM imports in December 2014 

andJanuaiy 2015 averaged 18 l\1W and had a11 estimated margin (avoided 

generation expense minus transaction expense) totaling approximately $162,000. 

Prices in the CAISO BAA are normally higher than in the Company's 

BAAs, resulting from higher natural gas p1ices along with a carbon tax. As a 

result, sonthbonnd flows on the COI are typical and face constraints, but 

northbound counter-flows are uot normally constrained. This indicates that 

transmission may not be a limiting factor for EIM imports. Instead, the relatively 

infrequent periods when prices in the CAISO BAA are lower than in PACW are 

likely driven by rapid increases in wind or solar output in the CAISO BAA. 

Because transmission availability does not appear to be a factor in south to north 

transfers, the 2016 TAM NPC forecast includes EIM import benefits equal to the 
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average of the benefits in December 2014 and January 2015 multiplied by twelve. 

2 Total EIM import benefits in 2016 are $1.0 million (total-company), which is 

3 included as a reduction to purchase expense. 

4 Flexibility Reserve Benefits 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Does the Company's forecast include flexibility reserve benefits from its 

participation in EIM? 

Yes. The Company reduced the regulating reserve requirement modeled in GRID 

to account for the Company's share of the reserve benefit based on the larger and 

more diversified footprint of the EIM:. Flexibility reserve benefits are a function 

of the transmission available for EIM dispatch, similar to the EIM expmt benefit. 

Dnring December 2014, the Company's share of the reserve diversity benefit 

amounted to approximately six MW ofreserves per 100 MW ofEIM transfer 

capability, as calculated by the CAISO. During the forecast period this arnonnts 

to a reserve reduction of roughly 12 MW. Similar to imports and exports, the 

Company plans to update its analysis of diversity benefits to improve forecast 

accuracy based on additional months of operation. 

How does the CAISO calculate the reduction in flexibility reserves? 

The CAISO calculates the reduction in ramp reserves for the combined CASIO 

and PacifiCorp system as compared to the stand-alone ramp reserve need for the 

CAISO and PacifiCorp separately. 

What are ramp reserves? 

Ramp reserves measure the expected change in load net wind from the beginning 

of the honr to the end of the hour. 
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Why are ramp reserves of the combined systems of the CAISO and 

PacifiCorp lower than the sum <lf the separate ramp reserves ofthe CAISO 

and PacifiCorp? 

Because of the diversity oftbe combined load net wind. 

Did the Company include additional diversity benefits as a result of.NV 

Energy joining the EIM in October 2015? 

Y cs. The Company's share of this incremental diversity benefit is estimated to 

amount to three MW of reserves per l 00 MW ofEIM transfer capability over the 

COI. During the forecast period this amounts to an additional reserve reduction 

of roughly six MW. In total, the flexible reserve benefit in the forecast period 

associated with NV Energy joining the EIM reduces total-company NPC $1.0 

million. 

Will the addition of NV Energy result in incremental EIM import or export 

benefits? 

The impact of NV Energy on the Company's EIM import and exports is unc.e1tain 

at this time. In the E3 Study of NV Energy's EIM benefits, no direct connection 

was assumed between the Company and NV Energy, so any benefits would have 

to flow through the CAISO system. 6 

Have any other parties expressed interest in _joining the EIM in the future? 

Yes. On March 5, 2015, Puget Sound Energy (PSE) announced it intends to 

begin participating in the EIM in October 2016. Initial rep01ts indicate that PSE's 

participation in EIM is expected to produce annual benefits to existing 

6http:j/v,1v/\v.caiso.com/DocumentsiNV Energy-ISO-EnergylmbalanceMarketEconomicAssessmentpdf, 
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1 participants (including PacifiCorp and CAISO) ranging from $3.5 million to $4.2 

2 million. 7 The Company's share orthese benefits during the2016 test year is 

3 expected to be minimal and, as a result, no adjustment was made to the 2016 

4 TAM. If PSE docs begin participating in EIM as planned, any incremental 

5 benefits to Oregon customers in 2016 would flow through the PCAM. 

6 GRID MODELING CHANGES TO IMPROVE NPC .FORECAST ACCURACY 

7 

.8 

9 

10 

11 
12 

13 
14 

15 

16 

17 
18 

19 

20 

21 

22 

23 

24 

Q. 

A. 

Q. 

A. 

Did the Company make any changes to improve the accuracy of its NPC 

modeling since the OR TAM 2015? 

Yes. TI1e Company made various modifications to the GRID inputs to improve 

the accuracy of forecast NPC, including changes to reflect: 

• • Previously unrecognized costs related to day-ahead and real-time 
balancing transactions; 

• · Thermal plant forced outage events (heat rate and minimum capacity de-
rate); 

• Natural gas unit start-up costs and energy; 

• Hourly regulation reserve requirements; 

• Compliance curtaihnent of certain Company-owned wind facilities for 
avian protection; and 

• Actual perfonnance of wind PP As. 

Details supporting each modeling change are provided below. 

Why is the Company proposing changes to NPC modeling in this case? 

In previous cases, the Public Utility Commission of Oregon (Conunission) has 

encouraged improvements to NPC modeling to improve forecast accuracy. The 

Company's proposed modeling changes capture costs and benefits that bave not 

7 http://pse_com/aboutpsetEnergySuppJy/Documents!PSE-fSO EIM Report wb.pdf. 
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been recognized in the Company's past NPC forecasts. Mr. Graves supports the 

need for NPC modeling changes, testifying that modifications are needed so that 

rates reflect the real costs of balancing PacifiCorp's system. 

Does the Company's past under-recovery of NPC support the need for 

changes in its NPC modeling? 

Yes. Since at least 2007, the Company's actual NPC required to serve customers 

have exceeded the forecast included in TAM filings. 8 Recove1y of any excess 

actual NPC required to serve customers is lirruted and, to date, the Company has 

not recovered any of its prudently incnned excess NPC because of the restrictions 

on NPC recovery in the PCAM design. A more accurate NPC forecast will 

minimize this under-recovery and send approp1iate price signals to customers so 

they can malce informed decisions regarding their energy consumption, balancing 

the interests of the Company and customers. 

Did the Company provide advance notice to the parties regarding the 

modeling changes proposed in this case? 

Yes. In compliance with the TAM Guidelines, the Company provided notice of 

substantial changes to the Company's modeling ofNPC in the 201 6 TAM. This 

18 notice was provided on Febrmny 27, 2015. 

19 Day-Ahead and Real-Time .Bala.ncing Trallsactions 

20 

21 

22 

Q. 

A. 

Please summarize the Company's proposal to more accurately model syst.em 

balancing transactions in GRID NPC. 

To more accurately model system balancing 1rnnsactions, the Company adjusted 

8 See ln the ~Hatter qf PacifiC01p dlb/a Pacific Power Request for a General Rate Revision., Docket 
No. UE 246, Direct Testimony of Gregory N. Duvall, PAC/900, Duvallil 6 (Mar. !, 2012). 
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forward market prices to reflect historical variations from average actnal market 

prices :for purchases and sales. The Company also adjnsted systembalancing 

transaction volume to reflect transacting on a forward basis using standard block 

products, balanced on an hourly basis in the real-time markets. 

Please explain how the GRID model currently balances load and resources 

on an hourly basis. 

The GRID model calculates the least-cost solution to balance the Company's load 

and resources to fractions of a megawatt for each hour. The model makes 

purchases in the wholesale market (labeled as "system balancing purchases" in 

the NPC report) in the hours for which the Company does not have enough owned 

or contracted resources to meet its load. The model also makes wholesale market 

sales (labeled as "system balancing sales" in the NPC report) when it has excess 

resources for a given hour. These system balancing transactions are calculated for 

each hour independently and are for the precise volume required by the model. 

Wholesale market prices for the system balancing sales are based on an hourly 

forward price curve that is developed from monthly HLH and LLH prices with 

hourly scalars applied. These scalars are identical within a given month for each 

weekday of that month. TI1e prices are input into the model and do not change 

based on the volume of the system balancing transactions. 

How do actual operations differ from the GRID model logic? 

In actual operations, the Company continually balances its market position-first 

with monthly products, then with daily products, and finally with hourly products. 

The monthly and daily position is calculated as the average for the respective time 
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horizon during HLH and LLH periods; for exainple, the average HLH position 

during the month of Januaiy or the average LLH position on a given day in 

Februaiy. The monthly and daily products used to balance the Company's 

position in the wholesale market are available in flat 25 MW blocks. The 

Company's load and resource balance, however, varies continuously each hour in 

quantities that may vaiy widely from a flat 25 MW block In real-time operations, 

the Company balances its hourly position in the hourly real-time market. At that 

point, tl1e Company must transact to maintain a balanced system and, as a result, 

becomes a p1ice-taker subject to whatever price is available at the time. 

How do the system balancing volumes in GRID compare to the Company's 

actual volumes? 

The volume of system balancing transactions generated by GRJD is smaller than 

the volume of similar transactions in actual results. Because GRJD balmces the 

Company's load and resources to fractions of a megawatt for each hour in a single 

step, it avoids the additional purchase md sale transactions that occur in actual 

operations as the Company progresses through balancing its system on a monthly, 

daily, and real-time system basis. 

For instance, when the Co111pa11y buys a monthly product that aligns with 

the Company's average open position for the month, one can expect that roughly 

half of the days will still have a remaining position to be covered by additional 

daily purchases. On the other days, the Company will have to make daily sales to 

unwind the excess volume. The same is true for daily transactions~in some 

hours the volume acquired will be too low, while in others it will be too high, and 
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additional purchases and sales will be required to cover the Company's actual 

position. 

In addition, buying or selling standard block products for monthly and 

daily average requirements will not result in a perfect balance of load and 

resources. This difference then must be closed out in the real-time market where 

the Company is a price-taker. Figure I below illustrates this effect for 

transactions at the COB market hub during a sample day in the NPC forecast. 

The solid line represents the hourly sales and purchases generated by the GRJD 

model, and the shaded areas represent monthly and daily standard block products. 

Fio-ure 1 

COB Market Transaction Volume - August 31,.2016 

.zoo ' 

D 

Wlll!l'Mtmlf,!vP1.J,d1.a~"" 

:\'·,"l-lc,urlyS.il..,; 

.)OD 7 1::.-,:t-Dal!yS-ale~ 

~MvuthlyS;;li:'.'>' 

Please describe the difference between the hourly price forecast used in 

GRID and the actual prices for day-ahead and real-time transactions. 

The GRJD model uses an hourly forward price curve that is developed from 
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monthly HLH and LLH p1ices with hourly scalars applied. These scalars are 

identical within a given month for each weekday of that month. In reality, prices 

vary within each month, and the Company has historically bought more during 

higher-than-average piice periods in each month and sold more during lower

than-average p1ice periods. As a result, the average cost of the Company's daily 

and hourly short-tenn fam purchases has been consistently higher than the 

average actual monthly market price, while the average revenues from its daily 

and hourly shmt-tenn fnm sales has been consistently lower than the average 

actual monthly market p1ice. 

Did the Company quantify the impact of this on the Company's past NPC? 

Yes. In the 36 months ended June 2014, the Company's day-ahead and real-time 

transactions increased NPC by an average of $7 .1 million per year compared to 

the historical montltly average market p1ices. Approximately $4.3 million oftliis 

impact was a result of higher-than-average purchase prices, while $2.8 million 

was due to lower-than'average sales prices. 

How did the Company calculate the impact of higher short-term purchase 

power costs and lower short-term sales revenues? 

The calculation is based on the Company's short-term firm transactions at a given 

market hub, with deliveries spanning less thau one week.9 The total cost and 

volume of these transactions is broken down into purchases and sales by month 

and by HLH or LLH peiiods. The actual cost of the Company's transactions is 

then compared agairu;t the histoiical monthly average HLH or LLH market price 

9 Transactions that have deliveries spanning more than a week ar-e· excluded because they will contain a 
price hedging component because both market price and the Company's demand are increasingly uncertain 
over longer time frames. 
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at that market This process is repeated for the other market hubs at which the 

Company transacts, 

Did the price impact of day-ahead and real-time balancing transactions 

always increase NPC? 

No, In some periods, the Company was able to sell at higher average prices than 

it purchased at a given market over the course of a month. The $7.1 million in 

historical day-ahead and real-time balancing costs is net of$0.8 million from 

these pe1iods. 

Why does the Company buy when prices are high and sell when prices are 

low? 

The Company buys when it needs additional resources and sells when it has 

excess resources. Much of the Company's resource need is determined by its load 

and ·wind generation, which vary both throughout the day and throughout the 

mouth. TI1e Company's fi1m loads must be met regardless of price. 

The Company's load and wind, which are affected by weather, are 

correlated with market prices. For instance, during the hottest week in July for 

the Company's load areas, other market participants are also likely to be 

expe1ieucing hotter-than-average temperatures and higher-than-average loads. As 

a result, the marginal cost of the resources other market participants have 

available is higher than in the coolest week in July, when the Company wonld 

likely have extra resources available to sell. The day-ahead and real-time prices 

the Company experiences during these periods reflect those differences. 

Similarly, when the wind blows in the Columbia River Gorge and the Company's 
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wind resources generate near their nameplate capacity, the thousands of other 

turbines in the gorge also generate, pushing down prices in the Mid-Columbia 

(Mid-C) market. \Vhen wind generation in the gorge is low, prices at Mid-C will 

be higher than average. 

Is some of the unfavorable price impact already reflected in GRID due to the 

hourly price scalars? 

Yes. However, the effect of the price scalars in GRlD is significantly smaller 

than the $7.1 million historical price impact, with costs totaling just $0.5 million 

in the forecast period. The hourly scalars only capture the costs associated with 

the Company buying more in the highest load hours around the daily peak, and 

less in the shoulder hours when loads are well below the peak. They do not 

capture the impact ofbnying more on the highest cost days in a month and selling 

more on the lowest cost days, since every weekday has the same prices. 

How does the Company propose to capture the cost of day-ahead and real

time balancing transactions in the NPC forecast for the test period? 

To better reflect the market prices available to the Company when it has volumes 

to transact in the real-time market, the Company has included in GRlD separate 

prices for purchases and sales. These prices are adjusted to account for the 

historical price differences between the Company's purchases and sales compared 

to the average market prices. For instance, the Mid-C HLH price in January is 

increased by $2.20/MWh for purchases and decreased by $3.45/MWh for sales. 

The price adjustment need not be positive for purchases and negative for 

sales. For instance, the Mid-C LLH price in August is increased by $3.58/MWh 
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for pmchases, but is also increased by $0.42/MWh for sales. Thus sales at Mid-C 

in light load hours in August result in incremental revenue compared with the 

average market prices, reducing NPC. 

As described above, in some periods the Company's average pmchase 

costs were lower than its average sales prices. If the inputs to the GRID model 

for a single market showed a purchase price that was less than the sales price, then 

the GRID model would buy and sell arbitrarily large volumes of power under this 

situation, but in reality the volumes in question would be very limited. To prevent 

this, when the average monthly sales price exceeds the monthly purchase ptice in 

the same market, a single price adjustment is used for both sales and purchases 

based on the volume-weighted average of the historical sales and purchases. 

Did the Company also calcnlate a forecast of additional purchase and sale 

volumes that arise from using monthly, daily, and hourly products to meet 

the balancing position determined by GRID? 

Yes. The system balancing sales volume determined by GRID would need to be 

increased by 2.6 million MWh, or roughly 28 percent, to account for the use of 

monthly, daily, and hourly products. System balancing purchase volume would 

be increased by an equal and offsetting amount a;; the net position determined by 

GRID is unchanged. 

Did the Company include these additional volumes in the 2016 TAM NPC 

forecast? 

Yes. The Company added to its NPC forecru;t the incremental balancing volumes 

associated with using standard products to cover the open position detennined by 
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GRJD. These volumes are priced so the overall cost of the Company's day-ahead 

and real-time balancing transactions relative to the forecasted monthly market 

prices is equal to the historical average. 

What is the impact to NPC when GRID is adjusted to reflect !he historical 

impact of day-ahead and real-time balancing transactions? 

When the adjustments to reflect the impact of historical day-ahead and real-time 

transactions are included in GRID, 2016 TAM NPC increase by approximately 

$8.0 million. 

How does the resulting short-term firm sales volume in the Company's 

forecast compare to the historical level? 

The Company's forecast includes 11. 7 million MvVh of sh01i term wholesale 

market sales, whereas the Company's 48 month average is 12.0 million MWh per 

year. In actual operations, the Company's net position is a forecast and varies 

over time with changes in forecasts ofload, wind, hydro, unit outages, and the 

economics of the Company's thermal :fleet compared with market. As these 

forecasts change, the Company will buy and sell to limit or cover its revised open 

17 position. 

18 Thermal Plant Forced Outages 

19 Q. 

20 

21 A. 

22 

23 

Please summarize the Company's proposal to more accurately model 

thermal plant forced outages. 

The Company previously modeled forced outages at the1mal units using a 

percentage de-rate or "haircut'' to nameplate capacity in all hours. In this case, 

the Company modeled forced outages and unit de-rates as discrete events, rather 
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P1:1clflCorp 
Oregon~ CY 2016 TAM 

Total Cornean:r Oregon Allocated 
UE-287 -----m;:2ar "·-

Final TAM TAM Factors Fat:lors Final TAM TAM 
Line no ACCT. CY 2015 0Y2016 Faclor CY2015 CY 2016 __ QY._"2015 CY 2016 1 sales for Resale 

2 Ex"rsfrng Finn PPL 447 14,460,450 14,516,523 SG 25.681% 2$.464% 3,714,489 3,696,443 3 Existfng, Flrrn UPL 447 29,139,801 26,803,485 SG 25.687% 25.464% 7,485,207 6,825,157 4 Post-Merger Firm 447 414,915,695 376,599,095 SG 25.687% 25.464% 106,580,340 95,896,037 5 Non-Firm 447 SE 24.484% 24.074% 
6 Totnl Sales for Resale 458,515,946 417,919102 117 780,036 106,417,637 1 
8 Purchased Power 
9 Existing Firm Demand PPL 555 3.538,604 4,635,67A SG 25.687% 25.464% 908,969 1,180,414 10 Existing Firm Demand UPL 555 52,672,295 53,565,725 SG 25.687% 25A64% 13,530,052 13,639,812 11 Existing Firrn Energy 555 28,521,106 33,338,675 SE 24.484% 24.074% 6,983,099 8,026,082 12 Post-merger Firm 555 537,557,343 535,787,067 SG 25.687% 25.464% 138,083,579 136,431,173 13 Secondary Purchases 555 SE 24.484% 24.074% 
14 Other Generation Expense 555 3,522,855 6 262,777 SG 25.687% 25.464% 904,924 1 594,734 15 Total Purchased Power 625,812,20?, __ 6:33 589,918 160,410,624 160,872,215 (/) 16 -ru 17 Wheeling Expense 

~ 16 Existing Firm PPL 565 27,165,030 21,064,818 SG 25.687% 25.464% 6,977,943 5,363,880 19 Existing Firm UPL 565 SG 25.687% 25.464°/2 "' ~ 20 PoM-merger Flrm 565 112,170,725 118,788,709 SG 25.687% 25.464% 28,813,550 30,242,899 "' 21 Non-Firm 565 6 9_04,205 8,415,001 SE 24A84% 24.074% 1 690,424 2 0_~§2.__ 
' C 22 Tota! Wheeling Expense 146 239 96.0 148248 527 37 481,916 37,632,640 "1J m 23 

ru w 24 Fuel Expense 
co N 25 Fuel Consumed ~ Coal 501 760,067,707 766,272,808 SE 24.484% 24,074% 186,094,753 184,475,497 (1) w 26 Fuel Consumed~ Coal (Chol!e) 501 60,047,431 58,220,045 SSECH/SE 24.484% 24.074% 14,701,995 14,016,120 N 27 Fuel Consumed~ Gas 501 3,732,974 5,004,81€ SE 24.484% 24.074% 913,980 1,204,879 cr, 28 Nstural Gas Consumed 547 333,797,813 334,547,426 SE 24.484% 24.074% Bi,'726,958 80,540,249 
0 29 Simple Cycie Comb. Turbines 547 5,273,378 4,853,712 SSECT/SE 24.484% 24.074% 1,291,132 1,168,501 --,, 30 Stearn from Other Sources 503 4,328,145 4,797,463 SE 24.484% 24.074% 1,059,702 1,164,960 w 31 Total Fual Expanse 1,1671247,450 11173,696~70 285 786,621 282 560,207 __ "' 32 

33 Ne.t Power cost (Per GRID) 1,480 783 666 1,6~7 61S,613 365,901 025 374,647,425 34 
35 
36 Settlement Adjustment (1,300,000) SG 25.687% 25.464% (333,934) 37 ElM Benefits• (6,700,000) SG 25.687% 25.464% (1,721,044) 38 Oregon Situs Solar Project BonMil [141,066} (131,143) OR 100.000% 100.000% {141,066) (131,143l 39 Total NPC: Net of Adjustment5 1,472,642,600 i,537,484,470 363,704,981 374,516,282 40 
41 EIM Costs 6,700,000 4,612,380 SG 25.687% 26.464% 1,721,044 ·1,174,482 42 Total TAM Net of Adjustments 1,479,342 600 1.,542,096,849 365,426,026 375 690,764_, 43 
44 Increase Absent load Change 10,264,739 45 

rn 46 Oregon-allocated NPG Baseline ln Rates from UE~2Bl $365,426,026 X 47 $ Change due lo load variance from UE~287 forecas1 822,040 ~ 

5' 48 2016 Recovery of NPC in Rates $366,248,066 o::.: 49 *EIM Benefits for the 2016 TAM are reflected In net power coslo ~;1; 50 Increase Including Load Chango 9 442,698 3 () 51 ru -, -52 
Add Other Revenue Change 2,309,696 ::;:2 

53 
54 

Total TAM Increase 11,752,395 
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Q. 

A. 

Please briefly summarize the Company's proposal irt this case to more 

accurately model day-ahead and real-time system balancing transactions. 

The Company's NPC reflects important changes to modeling market transactions, 

defined as non-hedging, system balancing transactions. PacifiCorp developed these 

modeling refinements to more accurately capture the n:ue cost of balancing its system 

in the sbmi-term markets. 

The Company's system balancing proposal has two components: volumes 

selected by the GRID model; wbich includes adjusted prices for purchases and sales 

and additional volumes which reflect the fact that GRID determines a single 

transaction volume for each hour, whereas the Company must balance its system with 

a combination of monthly, daily, and hourly products. For the adjusted prices in 

GRID, tbe Company uses the historical differences between the average market prices 

over each month and actual prices for the Company's day-ahead and real-time 

balancing transactions in that month for hath purchases and sales. This adjustment 

creates a more accnrate forecast of market prices used for system balancing in the 

GRID model. Previously, GRID model forecasts only included monthly average 

prices, and tbe same prices were used for purchases and sales.3 
111c pricing 

component increases the Company's NPC by $4.3 million. 

3 \Vholesale market prices for the system balancing transactions in GRID are based on an hourly forward price 
curve that is developed from monthly l1eavy-load-hour (I-ILH) and light-load-hour (_LLH) prices wiili hourly 
scalars applied. Tbese scalars are identical within a given month for each weekday of that month. The prices 
are input into the model and do not change based on the volume of the system ba1ancing transactlons. 
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For the additional volume, the Company calculates the system balancing 

volume which reflects the operational practice of transacting on a monthly basis using 

standard 25 MW block products, rebalancing on a daily basis using standard 25 MW 

block products, and finally closing the remaining position on an hourly basis in real

time markets. As designed, the GRID model perfectly balances each hour to the 

fraction of a megawatt and does not simulate transacting in the market for standard 

products. TI1e result of the Company's adjustment is to include additional monthly, 

daily, and hourly transactions, in the fom1 of offsetting sales and purchases 

representing this balancing process. The Company calculates these volumes outside 

of the GRID model and p1ices them to cover the Company's histmical average 

system balancing costs not aheady captured by the GRID model results. The 

additional volume component increases the Company's total Company NPC by $3. 7 

million. 

\Vhy did the Company propose these modeling changes? 

The Company's historical experience demonstrates that it incurs significant expense 

in the day-ahead and real-time markets to balance its system. As I explain in my 

.direct testimony,4 the reason that the Company incurs a net expense for these 

balancing transactions is timing: the Company is generally buying during periods 

when prices are high and sel1ing during pe1iods when prices are low. This issue is 

illustrated in Confidential Figure 1 below, which shows actual HLH p6ces at the 

Mid-Columbia (Mid-C) market hub <luting September 2013, along with the actual 

volume of the Company's Mid-C purchase and sale transactions that month. The 

4 PACil00, Dickman/27-28. 
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average HLH market price that monfu was $38 per megawatt-hour (MWh), but 

during the month the Company paid an average of $43/MWh when it made market 

purchases and received an average of $29/!\1\¾'h when it made market sales. 

Without the Company's proposed modeling refinements, the t1at average market p1ice 

in its GRID NPC forecast results in average Mid-C prices in September 2016 of 

$3 7 /MVr'h for purchases and $35/MWh for sales, compared with a market price of 

$36/MWh. This price difference is much lower than historical levels. The 

Company's proposal is intended to more accurately match the purchased power costs 

and sales revenues in the NPC forecast with actual historical experience. 
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Has tl1e Commission previously invited parties to more closely re"iew how short

term transactions are modeled in the Company's NPC? 

Yes. In the 2008 TA,V!, Staff proposed a margin adjustment, which imputed 

additional sh01t-tem1 transactions into the Company's l\'PC based on histo1ical 

transaction levels and assigned a net margin to these transactions. The Commission 

rejected this adjustment, in part, in Order No. 07-446, concluding that there was no 

evidence of a net margin on system balancing transactions.5 But, the Commission 

added: "We invite the parties to look more closely at tlle GRID model to examine 

whether there is a systematic bias in the wayit treats short-tenn wholesale energy 

transactions, both for system balancing and for arbitrage and trading."6 

The Company's proposal in this case is ba.sed on historical evidence of the 

Company's system balancing costs, costs which the GRID model does not reflect 

absent the adjustments proposed by the Company. This systematic understatement of 

actual costs has contributed to the Company's under recovery ofNPC in Oregon. 

The Company's under recovery of Oregon-Allocated NPC increased from $33 

million (or 8.81 percent) in 2013 to $36 million (or 9.56 percent) in 2014, supporting 

the need for the Company's proposed NPC modeling improvements. 

Has the Commission encouraged PacifiCorp to continue to refine its NPC 

modeling to improve the accuracy of its NPC forecast? 

Yes, in the 2013 TAM, the Commission specifically directed PacifiCorp "to refine its 

5 In the Matter of PacifiC01p, dlbla Pacific Power 2008 Transition A{{justment lvfechanism, Docket No. lJE 
191, Order No, 07-446 at 10-11 (Oct. 17, 2007), The CommisslOn accepted the adjustment as it related to 
arbitrage transactions, which the Commission concluded earned a margin. In the Company's 2013 TAI'vf, the 
Conunission removed the arbitrage adj us1ment after concluding that tbe Company's revisions to GRID' s 
topology now captured the arbitrage transactions in the model. In the ~Matter of PacifiCorp dlb/a Pacific Power 
2013 TransitionAdjusDnent lvfechanfsm, Docket No. UE 245, Order No. 12-409 at 9 (Oct 29, 2012). 
6 Id. at 11. 
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modeling to produce the best possible estimates of all components of net power 

costs."7 

Can you provide recent e:,:amples where the Commission has approved the 

Company's ]'{PC modeling changes that, as here, use historical data to improve 

the accuracy of the NPC forecast? 

Yes. In the 2012 TAM, the Commission approved a proposal for more realistic 

pricing of purchase and sales transactions with hourly scalars derived from historical 

data.8 The Commission rejected ICNu's argument for the use of less granular 

scalars, explaining that ·•a key purpose of the GRID model is to determine the 

economic dispatch of Pacific Power's resources on an hourly basis," and the "use of 

hourly scalars is intended to develop results·consistent with historical price data. "9 

In the 2014 TAM, the Commission approved a proposal to shape hourly wind 

profiles based on historical data, stating that: "We agree \\~th Pacific Power tl1at 

improving the granularity of its modeling by including actual hourly variation will 

represent a superior forecasting of the dispatch value of wind output than the flat 

blocks the company has used in previous TAM dockets."10 

In both of these cases, did parties object to the Company's proposals because 

they relied on historical data and added complexity to NPC modeling? 

Yes. In the 2012 TAM, lCNU asked the Commission to reject the use of hourly 

scalars because, among other things, they were "overly complex" and urmecessarily 

7 In the }.falter of PacifiCorp d/b/a Pacific Power 2013 Transition Adjustment Afechanism_, Docket No. lJE 245, 
Order No. 12-409 at 7 (Oct. 29, 2012). 
8 In the }Jatterof PacifiCmp d/bla/ Pactfic Power 2011 Transition Adjustrnent lvfeclwnism, Docket No. UE 
227, Or<ler No. 11-435 (Nov. 4, 2-0ll ). 
9 Id. at 23. 
10 In the .. ~fatter of Pacijl.Cmp dlh/a Pacffic Power 2014 Transition Adjustment 1',fechanism, Docket No. UE 
264, Order No. 13-387 at 4 (Oct. 28, 2013). 
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detailed. Similarly. in the 2014 TAM, Staff and CUB argued !hat consideration of the 

wind shaping proposal should be defen-ed to allow time for additional workshops and 

review. In both cases, the Commission adopted the Company's proposals, weighing 

the benefits of improved l'<'PC forecast accuracy over concerns about increased 

modeling complexity. 

D.o parties support the Company's proposal in this case? 

No, !he parties object to the Company's approach to modeling system balancing 

transactions. Staff and CUB propose to 1·evert to the Company's previous modeling, 

reducingi:he 2016 TAM by approximately $8 million. ICNU proposes two different 

adjustments. First, ICNU proposes to remove markei caps from the Company's 

proposal, reducing NPC by approximately $1.6 million. Second, ICNU proposes an 

entirely new approach that would both eliminate market caps in GRID and apply a 

$0.50/MWh bid-ask spread to the price of balancing transactions. This adjustment 

reduces NPC by $9 .4 million. 

Do any of the parties challenge how me Company has calculated its historical 

balancing expense or the fact that the timing of purchase and sale transactions 

can influence their price? 

No. None of the parties contest how the Company calculated its historical system 

balancing expense (i.e., the historical difference between total purchases and sales), 

nor do pai.iies argue that the Company will not incur the same type of expense in the 

future. ICNU explicitly states that the expected average purchase and sale prices will 

differ based on timing within a month. 11 And, as discussed below, Staff recognizes 

11 !CNU/100, Mullins/16, lines 15-23. 
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PacifiCorp 
Oregon· CY 2016 TAM 
EIM Benefits - PacifiCorp• CAISO Imports and Exports 

PacifiCorp• CA!SO EIM Import and Export Results 

12/1/2014 1/1/2015 2/1/2015 3/1/2□15 4/1/2015 
Export Vo!,1me (MWh) 98,946 71,737 46,617 51,641 51,937 
Export Volume (a MW) 133 96 69 69 72 

Import Volume (MWh) 15,611 11,$20 19,124 12,630 15,178 
Import Volume (aMW) 21 15 28 17 21 

Transmission Left Ope.n (MWh) 194,756 219,389 196,934 192,460 J.31,104 Tralism)ssion Left Op~n (a MW) 262 195 293 259 182 

[xport M;:irgin $527,901 $805,313 $337,132 $399,0$4 $533,708 
Jmpqrt Mergin $151,027 $10,745 $200,979 $169,202 $145,151 

Export Load Factor 51% 33% 24% 27% 40% 
Export Margin $/MWh $S.34 $11,23 $7,23 $7.73 $10,213 Export S/MWh Avail Transmlsslon $2.71 $3.67 $1.71 $2,07 $4m 

Import $/MWh $9,67 $0.93 $10.51 $13.40 $9.56 

Total Benefit _$678,98? $816,058 $538,111 $568,256 $678,859 

fnitial r:flihg 
5/1/2015 6/1/2015 Total OR TAM CY2016 

89,956 119,969 530,803 956,682 
121 167 104 109 

13,548 6,815 9'1,426 152,788,97 
18 9 19 19 

241,202 265,478 1,441,323 2,321,293 
324 %9 283 264 

$568,676 .$1,196,382 $4,368,225 $7,473,033 
$38,8011 $37,008 $752,915 $970,632 

37% 45% 37% 41% 
$6,31 $9.97 $8.23 $7.81 
$2.36 $4.51 $3.03 $3.22 
$2.86 $5.43 $7.97 $5.96 

,$607,480 1_1,233,390 . ___ $5,_121,141 $8,4ll3,665 

Reply Update 
OR TAM CV2016 

913,590 
104 

144,074.33 
16 

2,341.,179 
267 
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UE 296 - GRID Modeliug Changes to Improve NPC Forecast Accuracy 

GRID modification1 

Previously um·ecognized costs related to day-ahead 
and real-time balancing transactions 

TI1ermal plant forced outage events (heat rate and 
minimum capacity de-rate) 

Natural gas unit start-up costs and energy 

Hourly regulation reserve requirements 

Compliance curtailment of certain Company-owned 
wind facilities for avian protection 

Actual performance of wind PP As 

1 UE 296-PAC/100, Dickman/21. 
2 

UE 296- PAC/100, Dickman/30. 
3 UE 296 - PAC/100, Dickman/33. 
4 UE 296- PAC/100, Dickman/37. 
5 UE 296 - PAC/100, Dickman/38. 
6 UE 296 -PAC/100, Dickman/40. 
7 UE 296 - PAC/100, Dickman/41. 

Impact to 2016 TAM NPC 

$8.0 million2 

$0 .2 million3 

$0.3 million4 

$0 .5 milli on5 

$0.1 million6 

$1.5 million7 


