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BEFORE THE PUBLIC UTILITY COMMISSION
OF OREGON

LC 74

In the Matter of
n the Matiero IDAHO POWER COMPANY’S
IDAHO POWER COMPANY AMENDED IRP APPLICATION

2019 Integrated Resource Plan

I INTRODUCTION

Idaho Power Company (ldaho Power or Company) respectfully submits this Second
Amended 2019 Integrated Resource Plan (Second Amended 2019 IRP) for consideration and
acknowledgement by the Public Utility Commission of Oregon (Commission), in accordance with
Order Nos. 89-507, 07-002, 07-747, 12-013, and 18-176.2

Idaho Power greatly appreciates the Commission and other parties’ patience as the
Company conducted a thorough review and end-to-end re-run of its IRP in this proceeding. Idaho
Power believes that this careful, comprehensive review process will ensure that future IRPs
proceed more smoothly and continue to yield resource portfolios that balance cost, risk, and the
Company’s commitment to clean energy.

This Second Amended 2019 IRP results in only one change to the Company’s near-term

Action Plan—the exit year for the Valmy Unit 2 coal-fired power plant. |daho Power initially

" The complete Second Amended 2019 IRP consists of five separate documents: (1) the Second
Amended 2019 Integrated Resource Plan; (2) Appendix A: Sales and Load Forecast; (3) Appendix B:
DSM Annual Report; (4) Appendix C: Technical Report; and (5) Appendix D: B2H Supplement. A copy of
the complete Second Amended 2019 IRP is provided as Attachment 1 and can also be found on the
Company’s website at www.idahopower.com. As a courtesy to our readers, Idaho Power has provided a
redline version of the documents where changes were made -- the Plan, Appendix C, and Appendix D --
in Attachment 2. The Company also submits its 2019 IRP Review Report documenting its review of the
entire IRP development process as Attachment 3. Interested persons may request a printed copy of these
documents by contacting irp@idahopower.com.

2 As set forth in the Company’s initial Application in this docket, Idaho Power has, consistent with the
Commission’s direction in Order No. 18-176, (1) included additional information on the progress of the
Energy Gateway transmission project, (2) reported on future expanded energy efficiency opportunities and
improvements to avoided cost methodology, and (3) described the risks to the Company and its customers
associated with climate change. See Application at 10-15 (June 28, 2019).
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identified a Unit 2 exit by year-end 2025, but analysis as part of the Second Amended 2019 IRP
revealed the potential for additional savings from an exit as early as year-end 2022. In the coming
months, the Company will conduct further analysis to identify optimal unit exit timing that carefully
weighs customer economics and reliability concerns and ensures adequate capacity.

The Company’s final IRP continues to demonstrate a clear trajectory toward ldaho
Power’s clean energy future, as reflected in the key resource decisions in the Company’s
Preferred Portfolio: (1) 400 megawatts (MW) of new solar generation; (2) development of the
Boardman-to-Hemingway (B2H) transmission line; and (3) complete exit from coal resources by
2030. The development of B2H, in particular, provides a crucial carbon-free, supply-side resource
that supports renewables and enables the Company’s transition away from coal.

Idaho Power’s Second Amended 2019 IRP provides a robust analysis of the long-term
planning and resource decisions needed to affordably and reliably serve customers. Idaho Power
therefore respectfully requests that the Commission acknowledge this final 2019 IRP and the
Company’s Action Plan items.

Idaho Power intends to work with OPUC Staff and intervening parties to develop a
schedule in this case that allows for a Commission decision by February 26, 2021. This proposed
review period should be adequate given the scrutiny already given the Amended 2019 IRP, the
robustness of the IRP review process by Idaho Power, and the fact that the changes to the
conclusions and actions contained in this second amendment are relatively modest. A decision
by February of 2021 is important to the Company for two reasons. The contested case process
for a site certificate for B2H is currently ongoing before the Energy Facility Siting Council. A timely
decision in this IRP proceeding will provide invaluable context for the EFSC proceeding by further
clarifying the Company’s need to develop this important project. Moreover, an expeditious
conclusion of this IRP will position the Company to begin engaging with stakeholders on the 2021

IRP, with a goal of filing that IRP in the latter part of 2021.
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Idaho Power filed its original IRP on June 28, 2019, and its Amended 2019 IRP on January
31, 2020.% In June of 2020, the Company identified necessary changes in the Amended 2019
IRP, which prompted Idaho Power to initiate a comprehensive review of its modeling and analysis.
To allow time for the Company to complete this review, on July 1, 2020, Idaho Power filed a
Motion to Suspend the Procedural Schedule. This Motion was granted on July 2, 2020, with the
understanding that the Company would conclude its review and propose a revised procedural

schedule by July 31, 2020.4

A. Idaho Power Comprehensively Reviewed the IRP Cycle.

During July of 2020, Idaho Power convened a team of subject matter experts (IRP Review
Team) to perform a comprehensive four-step review to deconstruct and examine all aspects of
the IRP analysis, from model inputs to model outputs. The IRP Review Team included members
of the Planning, Engineering & Construction, Power Supply, and Finance departments, with
additional support and consultation from members of the Internal Audit and Regulatory Affairs
departments to ensure a consistent and methodical review. The IRP Review Team conducted its
analysis in four steps:
e First, the IRP Review Team examined input data related to the IRP process. This
process involved 11 sub-teams to examine categories of AURORA model data and
cross-verifying this data against source materials. This step also included reviewing

regulatory decisions and orders that direct specific AURORA input treatment.

3 On May 29, 2020, Idaho Power provided a correction to the IRP related to the costs associated with the
Jim Bridger Power Plant (Bridger). This correction required the replacement of seven pages in the
Company’s Amended IRP but did not impact the Company’s recommendation of the Preferred Portfolio,
which remained the least-cost, least-risk solution to serve customers.

4 Docket LC 74, Ruling (July 2, 2020).
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e Second, the IRP Review Team evaluated how data were modified or converted as
part of incorporating it into the AURORA model, to ensure that any transformations or
conversions were conducted properly.

e Third, the IRP Review Team examined the modeling logic that AURORA used to
analyze the data, to verify and validate that the model itself was functioning in a logical
manner and consistent with ldaho Power's knowledge of its own system and
resources.

o Fourth, the IRP Review Team analyzed results to ensure that the outputs were
consistent, logical, and accurate.

On July 31, 2020, Idaho Power updated the Commission and parties that the Company

had concluded the detailed internal review and intended to perform a new end-to-end portfolio
analysis. The Company committed to conduct this final IRP analysis and present a finalized

Preferred Portfolio and near-term action plan by October 2, 2020.

B. Idaho Power’s Updated IRP Portfolio Modeling Strengthened the Company’s
Analysis.

Idaho Power’s Second Amended 2019 IRP applied an updated portfolio analysis process
compared to that used in the previous Amended 2019 IRP. The process of conducting the Second
Amended 2019 IRP was bolstered by the findings of the IRP Review, which resulted in
adjustments to model inputs and model operations.® Further, the updated portfolio selection and
adjustment process in the Second Amended 2019 IRP included a number of methodological and
modeling adjustments, including an expanded array of resource options (such as pumped hydro
storage, geothermal, and accelerated North Valmy Unit 2 exit), a wider range of Western

Electricity Coordinating Council (WECC)-optimized resource mixes that were used as a starting

52019 IRP Review Report, Attachment 3 to the Second Amended 2019 IRP.
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point for manual optimization, and a strengthened manual adjustment process. The Company’s

portfolio modeling proceeded in the following steps:

Idaho Power formed the IRP Review Team to provide clarity around the entire IRP
development process. The team’s objectives were to verify the modeling of key inputs,
validate model outputs, ensure consistency and accuracy in each step of the IRP
modeling process, and identify appropriate and efficient resolutions for any identified
adjustments. The resulting 2019 IRP Review Report, filed in conjunction with the
Second Amended 2019 IRP, provides lessons learned that were not only applied to
Idaho Power’s final 2019 IRP but can be used in the development of future IRPs to
ensure the process is more efficient, transparent, and accurate.

Following the input and modeling adjustments identified in the review process, ldaho
Power used AURORA'’s Long-Term Capacity Expansion (LTCE) model to produce 24
different portfolios, based on a combination of three natural gas price forecasts and
four carbon cost forecasts. Each of these forecast combinations were examined both
with and without B2H. These portfolios were optimized for the WECC region, not
necessarily for Idaho Power’s service area.

From the 24 WECC-optimized portfolios, Idaho Power identified six starting points for
manual adjustment with the objective of further reducing Idaho Power-specific portfolio
costs while maintaining reliability. These six portfolios reflect a broader selection of
resource types, amounts, and timing compared to the four portfolios selected for
manual adjustment in the Amended 2019 IRP.

Each of the six portfolios were tested under four future natural gas and carbon price
conditions (Planning Gas-Planning Carbon, High Gas-Planning Carbon, Planning
Gas-High Carbon, and High Gas-High Carbon) for both B2H and non-B2H

alternatives.

LC 74 — IDAHO POWER COMPANY’S AMENDED APPLICATION Page 5
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¢ The manual adjustment process focused on identifying optimal exit scenarios for the
Jim Bridger coal units. Additionally, the Company performed sensitivity analysis of a
year-end 2022 exit from Valmy Unit 2, rather than a year-end 2025 exit.

e Upon completion of the manual adjustments, the 24 final portfolios were evaluated in
each of the four natural gas and carbon price conditions using the AURORA model to
determine their net present value.

e |daho Power applied a stochastic risk analysis to understand each portfolio’s
sensitivity to changes in natural gas prices, customer load, and hydroelectric
variability. This step remained similar to that performed in the previous Amended IRP.

In total, the Company’s updated portfolio modeling analysis evaluated 48 portfolios, 24 of which
were developed by the LTCE model for optimization in the WECC region, and 24 of which were

developed through the manual refinement process.

C. Idaho Power’s Preferred Portfolio and Action Plan Enables Idaho Power’s Clean
Enerqgy Future.

The Company’s new end-to-end IRP produced a Preferred Portfolio and Action Plan that
continues to support the Company’s key action items as set forth in the previous Amended IRP.
Crucially, the Second Amended 2019 IRP continues to show a clear path toward a clean energy
future through the procurement of new solar resources, a transition away from coal, and the
development of B2H as a least-cost and carbon-free supply-side resource.

Specifically, the Second Amended 2019 IRP analysis identified the Company’s Preferred
Portfolio as the Planning Gas/Planning Carbon scenario with B2H; exit dates for the Jim Bridger
units in 2022, 2026, 2028, and 2030; and potential exit from Valmy Unit 2 in 2022.5 The updated
Action Plan continues to support the same three core resource actions in the Preferred Portfolio

of the Amended IRP, including (1) adding 120 MW of solar capacity by 2022; (2) exiting from four

6 The specific exit date for Valmy Unit 2 remains subject to further analysis of economic and reliability
concerns.
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coal-fired generating units by year-end 2022, and from a total of five of the Company’s seven
coal-fired units by year-end 2026; and (3) the completion and operation of B2H in 2026.

Below is a summary of the Company’s updated Action Plan.” The updated Preferred
Portfolio results in only one potential change to Idaho Power’s near-term 2020-2026 Action Plan—
the exit timing of Valmy Unit 2. The Valmy Unit 2 exit is currently reflected as year-end 2022, but
the exit window is subject to ongoing analysis to identify an optimal date between year-end 2022

and year-end 2025.

Year Action

2020-2022 Plan and coordinate with PacifiCorp and regulators for early exits from Jim Bridger units. Target dates
for early exits are one unit during 2022 and a second unit during 2026. Timing of exit from second unit
coincides with the need for a resource addition.

2020-2022 Incorporate solar hosting capacity into the customer-owned generation forecasts for the 2021 IRP.

2020-2021  Conduct ongoing B2H permitting activities. Negotiate and execute B2H partner construction
agreement(s).

2020-2026  Conduct preliminary construction activities, acquire long-lead materials, and construct the B2H project.

2020 Monitor VER variability and system reliability needs, and study projected effects of additions of 120 MW
of PV solar (Jackpot Solar) and early exit of Bridger units.

2020 Exit Boardman December 31, 2020.

2020 Bridger Unit 1 and Unit 2 Regional Haze Reassessment finalized.

2020 Conduct a VER Integration Study.

2020-2021 Conduct focused economic and system reliability analysis on timing of exit from Valmy Unit 2.

2021-2022 Continue to evaluate and coordinate with PacifiCorp for timing of exit/closure of remaining Jim Bridger

units.

2022 Subject to coordination with PacifiCorp, exit Jim Bridger unit (as yet undesignated) by December 31,
2022.

2022 Jackpot Solar 120 MW on-line December 2022.

2022 Exit Valmy Unit 2 by December 31, 2022.8

2026 Subject to coordination with PacifiCorp, exit Jim Bridger unit (as yet undesignated) by December 31,
2026. Timing of the exit from the second Jim Bridger unit is tied to the need for a resource addition
(B2H).

Over the modeling time horizon, the Preferred Portfolio in the Second Amended 2019 IRP

includes a number of additional changes from the previous analysis, including reductions in new

7 The Jackpot Solar Power Purchase Agreement and the Company’s exit from Valmy Unit 1 are not listed
in the Action Plan, as these items were completed in 2019.

8 As noted earlier, the specific exit date for Valmy Unit 2 remains subject to further analysis of economic
and reliability concerns.
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wind and solar in the latter years of the analysis (reflecting the diminishing contribution of these
resources to Idaho Power’s peak load), as well as a 15 MW increase in demand response,
bringing the total amount in the Preferred Portfolio to 45 MW. Idaho Power believes that these
updates to the Company’s IRP provide a clear and reliable path forward in pursuit of a clean
energy future, while ensuring the least-cost, least-risk set of resources to meet customer needs

and ensure reliability.

. CONCLUSION

Idaho Power recognizes that the Company’s 2019 IRP has proceeded on an extended
timeframe, including both this comprehensive update as well as previous updates and
amendments. The Company appreciates the opportunity to ensure that its planning practices are
complete and correct and believes that the process will help ensure that future IRP proceedings
are more efficient, transparent, and replicable. And most importantly, the Company believes that
the improved processes will support the Commission and stakeholders’ confidence in this Second
Amended 2019 IRP. For these reasons, Idaho Power respectfully requests that the Commission
acknowledge ldaho Power’'s Second Amended 2019 IRP and Action Plan.

DATED: October 2, 2020.
McDOWELL RACKNER GIBSON PC

fonlfe o

Lisa F. Rackner

IDAHO POWER COMPANY
Lisa D. Nordstrom

Lead Counsel

P.O. Box 70

Boise, Idaho 83707

Attorneys for Idaho Power Company
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SAFE HARBOR STATEMENT

This document may contain forward-looking statements,
and it is important to note that the future results could
differ materially from those discussed. A full discussion
of the factors that could cause future results to differ
materially can be found in Idaho Power’s filings with the
Securities and Exchange Commission.

@ Printed on recycled paper



Idaho Power Company Table of Contents

TABLE OF CONTENTS

LI 1 o] (o) O] 41 (=] PO UR TP R i
LIS OF TADIES ...t b ettt e b ettt be bbb e eneas vi
LISE OF FIQUIES ..ttt ettt be e bt e bt e e be et enre e s beeneeaneenee e vii
(I A0 Y o] 1= o o= SRS viii
GlOSSANY OF ACTONYIMS ...ttt sttt sttt e et e et e e st e sbe et e eseesbeebeeseesbeebeaneesbeebeaneesbeenneas IX
Second Amended 2019 IRP EXECULIVE SUMMAIY ......cccciiiiieiieiieeieseesieeeesee s seesiee e seesseesaesneeses 1
Introduction and BacKgroUNG ...........ooeiiiiiiiiie e et 1
REGUIBLOIY HISTOIY ...ttt ra e te et re e aeenaesreeneeenee e 1
Comprehensive 2019 IRP REVIEW PrOCESS. .......ccuiuiiiriiieieseesieaiesiee e seesieesieseesseessesssesseeneens 1
INput Data and SOUICE REVIEW ........cciuiiiiiieiiee sttt sreenae s 2
Feeding Data int0 the MOTEL..........couiiiii e 3

Model Settings and PrOCESSING ......ccveiveeieiieieeiesee e eiesee e ae e sre e e sreeeesneesneeneeeneenes 3

MOAE] QULPUL REVIEW ...ttt sttt et e e teeteeneennas 3

IRP REVIEW RESUILS ......veiiieiiieci ettt ettt st e neeeneenneenneeneenns 3
Coal Plant Inputs & CoSt TreatmMeNt...........cceiieiierieiie e 3
Natural Gas PIant INPULS ..........oiiiiiieese e 4
DEMANA RESPONSE. ... veevieiieitee ittt ste et te et et e e e e re e s teesaeeseesbeebesreesteeneeaneesaeeeeaneenrs 5
Financial Assumptions and Future Supply-Side RESOUICES ...........cooveirieieneninesiseeene 5
TranSMISSION INPULS .....eeitieiiieie ettt e e e a e be s e e sreesteannesraenneas 5
RElTaDIITY INPULS......eoeiee et 6
Impact to Preferred POrtfOlio ..........cooiiiiiiicce e 6
L0000 0d 111 [ o SR RPSPTRSTRSRN 6

I O 1Y q - SRR PRSP 8
Lo o [0 od o] o SRR 8
PUDBIIC AQVISOIY PIOCESS ....vvevieieciieitie ittt et te ettt s e tesre e beetesnaesbaetesneesteenneennesnaeneens 9
IRP METNOUOIOGY ...t bbbttt 9
GreennOUSE Gas EMISSIONS.......ciuiiiiiiieieie ettt sttt sttt e et bbb sseane e 11
CO2 EMISSIONS REAUCTION........ueiuiiiiieiieie sttt sneeneeeneenrs 12

Idaho Power Clean Energy Goal— Clean Today. Cleaner TOMOrrow.™ ...........cccceeveveveennn. 13
POrtfolio ANalySiS SUMMAIY ........ccoiiiiiie e 13
Comparison to Prior 2019 IRP Preferred Portfolios..........ccccceiveiieieiiciecc e, 15

Second Amended 2019 IRP Page i



Table of Contents Idaho Power Company

ACLION P1aN (2020—2026) .......cceeiureieiieiieeiteseesteesee e e e te e te et et sraenaeenre e e nreas 16
Valmy UNit 2 EXITDALE .....c.ooiiiiiieieeeee et 18
Bridger Unit EXIt DAteS ......ccveiiieiiiiie ettt sttt sne e e e sneens 18
Boardman to Hemingway Participant UPdate ............cccooeieiiiininiiiieee e 18
2. Political, Regulatory, and Operational ISSUES...........c.ccueiiieiieieeiie e ce e 20
Idaho StrategiC ENergy AITANCE ........c.ooiiiiiee e 20
1dah0 ENErgy LandSCaPE. .......ccuieieieie ittt ettt ettt re et e esbe e te e e sraene s 20
State of Oregon 2018 Biennial Energy REPOI ........ccccoiiiiiiiiiiieicieseeeee e 21
FERC REIICENSING......ueiiiiiiiiie ettt te e be et e e sreeste e e e s neesneenaesneenrs 22
[AAN0 WALET ISSUBS ......cveeeieeiiesieeie ettt sttt e bt e st e st e e eneesbeebeaneesreeteeneenreenneas 23
Variable Energy Resource INtEgration...........c.cceieeveeiieiiieie e ee e ste e sre e 25
Community Solar PHOT Program...........cooeeiiiiieiieieiee e 27
FABNO <ottt b bbb ens 27

(@ =T o] FO T TSP P RSP U PP PR 28
Renewable Energy CertifiCates........c.ciiiiiiiiciiciece st 28
Renewable POrtfolio StANUAIT ...........ooieiiiie e 29
Carbon Adder/Clean POWET PIaN ..........c.coiiiiiiesisesesee e 30
3. 1dAN0 POWET TOUAY ....cveieieetisieee ettt 31
Customer Load and GIOWLN ..........coiiiiiiiiieie e ene e 31
2018 ENEIGY SOUITES ...ttt ettt etttk b e bbbt et be e bbb 33
EXIStiNg SUPPIY-SIAE RESOUICTES .......eeivieiieiieitee ettt st sre e e aesneennas 33
HydroeleCtric FACHITIES .........ciiiieec e 34
C0aI FACTIITIES ...ttt sttt re s 38
Natural Gas Facilities and Salmon DIesel ..o 39
SOIAI FACHITIES ..ot ettt et reenes 39
Public Utility Regulatory POCIES ACT.........cccooiiiiiiiiiece s 42
Non-PURPA Power PUrchase Agre€mMeNts .........cccuecueivereriiesieeseseeseeseeseesseesesssesseeeseenns 43
WhOIESalE CONLIACES ......eeiieiieiiie ettt b e e 44
Power Market Purchases and Sales...........cocooiiiiiiiiiiie s 44

4. Future Supply-Side Generation and Storage RESOUICES .........ccceevereeienienienieeie e 46
GENEIALION RESOUITES .....vveueeiieteite ittt ettt sb ettt b bbb bbb et e e bbb et beene e 46
RENEWADIE RESOUITES ...ttt sttt sb et b e sbe e b e nneees 46
10 - T TSSO PSPPI 46

Page ii Second Amended 2019 IRP



Idaho Power Company Table of Contents

GROTNEIMAL. ... ettt bbbt r e nes 51
HYOATOBIECIIIC. ...ttt 52
LT 4o SR SPSPRSPRN 52

2 1] T2 TSP 52
TREIMAL RESOUICES. ... .ouviiiiiiitieiieieie ettt bbbt e bbbt e b neene e 53
Natural Gas-Fired RESOUITES .........eiieieiierieeie e e eie st e et steeste et ee e sseeneesreeseeenee e 53
NUCIEAT RESOUITES ..ottt sttt e sb ettt s et e b et nbesbenbesbeeneeneas 55

C 08I RESOUITES. ... ettt e st sttt st e be et e sre e te e st e ame e teeneeaneesbeeneeaneenseeneenneenres 55

Y (0] =10 [ (T o0 [ o LSRR 56
BAIErY STOTAQE. ... it 56
PUMPEd-SLOrage HYUrO........coiiie ettt re e 57

5. DeMaNd-Side RESOUITES ........eiuieiieaiieiieiieerieseesteseestee e eseesseesseaseesteesseeseesseesseaneesseesseaseesseensens 58
Demand-Side Management Program OVEIVIEW ..........cccecveiveieeieieesie e seese e seesse e snas 58
Energy Efficiency Forecasting—Potential ASSESSMENT..........cccvviriiiiiiiieieiere e 58
Alternative Energy Efficiency Modeling Methods............ccoeevviiiiiciicie e 59
SenSItIVIEY MOGEIING ........ooiiiiiee s 59
Technically Achievable Supply Curve Bundling ..........cccooveiiiiiiiiiicc e 59
Future Energy Efficiency POteNtial..........c.cooooiiiiiiiiiee e 61
DSM Program Performance and Reliability ............ccccoooviiiiiiiiiic e 61
Energy EffiCiency PerfOrManCe.........ccoiiiiiiiiiiiiciee e 61
Energy Efficiency Relability .........ccoooiiiiiie e 62
Demand ReSPONSe PEITOIMANCE ........ocviiuiiiiriiiiieiieieie e 63
Demand Response Resource POtENtial............ccoveieiieiiiic i 64
TE&D Deferral BENETITS ......ccviiiiieiieieee sttt naeeneenne e e 64
6. TransSmMiSSION PlANNING.......cccuiiiiiiiiie ittt ste et re e te s e sreesteeneesneenne s 66
Past and Present TranSMISSION. .......ccviueiieiieie et siesee e eee e e ste e steesteeseesreeseesseesseeseesneeses 66
TransmisSioN Planning PrOCESS.........cciiuiiieiieieieeseeie e seesae st se e e sreesae s e sreesaeeneesneenaeas 67
Local TransmiSSion PIANNING.........ccouiiiiiiiiiieiieie e 67
Regional TransmisSion PLANNING .......covviieieiieieece e 67
EXIStING TranSmMISSION SYSTEM .......oiiiiiiiiiie ettt st sneens 68
1dah0 t0 NOINWESTE Path........c.viiiieii i e 68
Brownlee East PAtN...........cooiiiiiiieiic e 69
1dAN0—MONTANEA PAEN ... 69

Second Amended 2019 IRP Page iii



Table of Contents Idaho Power Company

BOrah WESE PN ...t 69
MiIAPOINT WESE PAEN ...t 69
1dAN0—NEVAAA PALN ......c.iiiiiiiciee bbb 70
1dAN0—WYOMING PALN ... 70
1dAN0—ULAN PatN.......couiiiiiiicce bbb 70
B0ardman t0 HEMINGWAY ........coviiiiiieieiteiiesii ettt 71
B2H VAIUE ... bbb bbb 72
PrOJECt PArtICIPANTS ...c.veuvieiitiieisiieiee ettt et bbbt 72
Permitting UPGALE ........eoieiiieie ettt te e ra e re e e sraenne s 74

N =] (=T TP TSP PSP PR PP PSPPI 75
B2H Cost Treatment in the IRP .........ooiiiiiiee e 75
GAIEWEAY WESL ...t b bbbt be e n e 76
Nevada Transmission without North Valmy ... 77
Transmission Assumptions in the IRP POrtfolios ... 78
7. Planning Periot FOECASTS........cciiiiiie ettt se ettt be et e e sreeste s e sraenne s 80
[0 To 0 1= o= TSR 80
WWEALNET EFTECES. .. ittt st 82
o0 0 T0] 0 0T o3 = i =Tt £SO 82
Average-Energy Load FOIECASE ..........cciveiiiiiieiieie ettt 83
Peak-HOUr LA FOBCASE ........cviiiieieieiesiiese ettt e e 84
AddItional FIrM LOAG .....c.oiviiiiiiiieieieee sttt 86
Generation Forecast for EXiStiNg RESOUITES...........ccviiiiiieieieiese e 87
HYArOEIECIIIC RESOUICTES .....c.veceieiieccie ettt ettt ettt te et e sre e nre e 87

C 08I RESOUITES. .....veveetieeie sttt ettt be e be et e s et e e s e aneesseeneeaseesbeeneeaneeaseeneeaneenres 89
NALUFAl GAS RESOUICES........eiuiiiieiieiieie sttt sttt b et bbb b ereaneas 91
Natural Gas PriCE FOMBCAST..........ciuiiieiieriieie st erie ettt ettt sreenne e eneenns 91
N F LN L T I - T oo SRS 94
ANAIYSIS OF IRP RESOUITES ...ttt sttt ne s 94
Resource CoStS—IRP RESOUICES .........c.coiiiiiieriiiiee e 95
LCOC—IRP RESOUITES ......eeeitiiiiieitieaieestee et e aiee ettt e bt e ste et esie e e sbeessseebeesnneasbeessneanneens 95
LCOE——IRP RESOUITES ......eeeiieiiiieitiiiieesiie ettt e e anee 98
Resource AttribUteS—IRP RESOUICES .......ccviiuiiiiiieiiieie sttt 100

8. POITIOIIOS ...t bbb 102

Page iv Second Amended 2019 IRP



Idaho Power Company Table of Contents

10.

Capacity EXpansion MOeliNg.........ccoiieiiiiiiicie s 102
PIANNING IMAIGIN.....eiiiiiiie bbbttt b bbb bt neene s 102
POrtfOlio DESIGN OVEIVIEW .....ecuviiiieiieciecie sttt ste e sae e saaesae e e e sraesteensesnaeee s 103
REQUIALING RESEIVE ...ttt bbb 104
Framework for EXpansion MOdeling..........c.coeiieiieiiiic i 105
Natural Gas PriCe FOMBCASTS.......uiuiiieiieiesieerie e e ettt te e sne e aneenns 106
CarbOn PriCE FOIBCASES .....c.viuieiieiiiiesie ettt sttt eneas 106
WECC-Optimized Portfolio Design RESUILS .........ccoouiiiiiieiie e 108
Manually BUilt POIFOIIOS .......coviiiiiice st 109
MOAEIING ANAIYSIS ..ottt bbb 111
POItfOlIo COSt ANAIYSIS....ccuieieieie ettt sra e ae e sreesreeneesraete s 111
Manually BUilt POIFOLIOS .........cviiiiiiiieieies e 115
StochastiC RISK ANAIYSIS.......c.iiiiiiiie et 119
POrtfolio EMISSION RESUITS.......cvviiiiieiece e 123
QuUAlItatiVe RISK ANAIYSIS ....ocuviiiieiicee ettt e te e e enee s 124
Major QUAITTALIVE RISKS ........ccviiiieie e 124
Operational CoNSIAEIALIONS.........ccuiiiiiieie e sre e 126
Frequency Duration Loss of Load EVAlUALION ............ccooeiiiiiiniiiiicceeese e 126
Regional RESOUICE AGEGUACY ........ccueeueeieiieerieeee st eiteeteesteesae st e steesae s e steeeesasestaeneesreesreenee e 127
Northwest Seasonal Resource Availability FOrecast...........coovvviriiiiiinenc i 127
Preferred Portfolio and ACHION Plan..........ccoiiiiiiiiiieee e 131
Preferred POFFONIO .. ....coveiiecie ettt esne e 131
ACtION PIaN (2020-2026) ........cueeiuiieiieieiieieti ettt nnens 132
120 MW Solar PV Capacity (2022).......cccoeiiriiiiieieiiesesie sttt 133
Exit from Coal-Fired Generating Capacity..........ccceveevieiieiesiie i 133
Valmy UNit 2 EXITDALE .....cc.ooviiiiiicieeee et 133
B2H ON-1iN€ N 2026........cceieiiiieiieieiesieeese ettt nne s 134
DEMANA RESPONSE. ... eeeiiiieieiteeie ettt sttt sttt sttt e be et e s e sbeeteareesbeebenneents 134
ACLION PlaN (2020-2026) ........cueiueueririeieisieieieie ettt see e ne e 134
LO00] 0 [0d [11 (o] o SO PPTRTRORN 135

Second Amended 2019 IRP Page v



Table of Contents Idaho Power Company

LIST OF TABLES

Table 1.1 Preferred Portfolio additions and coal exits (MW).........cccoceiiriinnenicniencee e 15
Table 1.2 Action Plan (2020—2026)..........cceerueiueieeieieeseeiesee e eie e e sae e e eaesee e essesseenes 17
Table 3.1 Historical capacity, load and customer data ............cccccoeiieiiie i 32
Table 3.2 EXISTING FESOUICES .....veiteeieerieiteesieeseesteesteestesteesteasaesseesseassesseesseesaesseesseessesseesseensennensres 34
Table 3.3 Customer generation service customer count as of March 31, 2019...........cccccceeee. 41
Table 3.4 Customer generation service generation capacity (MW) as of March 31, 2019 ........ 41
Table 4.1 Summary of capacity ValUe reSUILS .........cccueiviiiiiiiieece s 49
Table 4.2 Solar capacity required to defer infrastructure investments ...........ccccceeevvververesnene. 51
Table 5.1 Technical achievable bundles size and average COSt..........ccocvvereriinienienieniere e 60
Table 5.2 Total energy efficiency portfolio cost-effectiveness summary, 2018 program

QLT (o 4 0TV ol TP RTP T 62
Table 5.3 2018 Demand response program CaPACILY ........c.ccervereerrerieeseerieseeseeseeseesseeseeseesees 63
Table 6.1  Transmission IMPOIt CAPACITY .......cveivveiieiieiee et 71
Table 6.2 B2H capacity and permitting CoSt allOCatioN............cccooviiiiniieieieeec e 73
Table 6.3 Transmission assumptions and reqUIrEMENTS ............cccveveieeieeiesee e 78
Table 7.1 Load forecast—average monthly energy (aMW) ..o 84
Table 7.2 Load forecast—peak hour (MW).........coeoieiiiie e 85
Table 7.3  Utility peer natural gas price forecast methodology.........ccccovvevviiernivniiiieneere e 91
Table 7.4 RESOUICE AttITDULES......cviieieieiie e 101
Table 8.1 RegUp approximation—percentage of hourly load MW, wind MW, and

0] F= T Y RSSO 105
Table 8.2 RegDn approximation—percentage of hourly load MW, wind MW, and

0] F= T Y Y RSSO PRPR 105
Table 8.3 Non-B2H portfolio reference NUMDEIS..........cooviiiiiiiiiiee s 107
Table 8.4 B2H portfolio reference NUMDEIS ...........coveiiiiieiicie e 107
Table 8.5 WECC-Optimized Portfolios Selected for Manual Adjustments.............c.ccoovevrunne. 110
Table 9.1  Financial aSSUMPLIONS. .......ccooiiiiiiieie ettt re e 111
Table 9.2 AURORA hourly SIMUIBTIONS.........coiiiiiiiiieicie s 112
Table 9.3 2019 IRP WECC-optimized portfolios, NPV years 2019-2038 ($ x 1,000)............ 112
Table 9.4 Jim Bridger eXit SCENAIOS .........coeiiriiriiiieieieie et 115
Table 9.5 2019 IRP manually built portfolios, NPV years 2019-2038 ($ x 1,000) ................. 117

Page vi Second Amended 2019 IRP



Idaho Power Company Table of Contents

Table 9.6 2019 IRP manually built portfolios, WECC buildout comparison, NPV years

2019-2038 (B X 1,000) ... 0ecueereerieieiesieseste e se e e ettt ettt nenreere e anes 118
Table 9.7 2019 IRP Manually built portfolios with Valmy exit year-end 2022, NPV years

20192038 (B X 1,000) ... 00cueereerieeeieriesiestestese e ettt a et et e st e nre e enaanes 119
Table 9.8 Coal retiremMENt FOrECAST........ceii i 128
Table 10.1 AURORA hourly SIMUIBTIONS.........ccoiiiiiiiiiiieie et 131
Table 10.2 Preferred Portfolio additions and coal exits (MW)........ccccccevveveeiieiieceece e, 132
Table 10.3 ACtion Plan (2020—2026)...........coceririiiiieieieniesie sttt 134

LIST OF FIGURES

Figure 1.1 Estimated Idaho Power CO2 emiSSiONS INTENSILY.........cccovviririeiiieiene e 12
Figure 1.2 Estimated Idaho Power CO2 8MISSIONS ........cc.civeiieiieiieie e 12
Figure 3.1 Historical capacity, load, and CUStOMEr data ............ccocerirerinieiieieese e 32
Figure 3.2 2018 €NEIQY SOUICES ....cueeiveeveireeiteereaseesteestessaesseessesssessaesseassesseesseassesseessesssessesssesnsenns 33
Figure 3.3 PURPA CONLracts DY reSOUICE TYPE......ccuiieieieieriesiesie sttt 42
Figure 4.1 Capacity Value Of SOIAr PV ........covoiiiiccie et 48
Figure 4.2 Marginal Capacity ValUR...........cccooiiiiiiiiiecee e 49
Figure 4.3 Capacity value of incremental solar PV projects (40 MW each) ..........ccccccevveveennene. 50
Figure 5.1 Energy-efficient bundles selected by the IRP model and bundles that were not
economically competitive and were not selected for the 2019 IRP portfolios...........c.ccuc....... 61
Figure 5.2 Cumulative annual growth in energy efficiency compared with IRP targets............. 62
Figure 5.3 Historic annual demand response program performance ...........cccocceevvevveveseeseenenn 64
Figure 6.1 ldaho Power transmission SYSTEM MaP.......cc.ciiiririririnisisieieie e 68
Figure 6.2 B2H route submitted in 2017 EFSC Application for Site Certificate......................... 74
Figure 6.3 GateWay WESE IMAP .....couviiiieieiieite sttt ettt sb e eneas 77
Figure 7.1 Average monthly load-growth forecast ............cccoooviieiieii i 83
Figure 7.2 Peak-hour load-growth forecast (MW)..........cooiiiiiiiiiiinicieees e 85
Figure 7.3 Brownlee inflow volume historical and modeled percentiles.............cccccveveiieinennenn. 88
Figure 7.4 North American major gas DaSINS..........ccoouiiiiiiiiiii e 93
Figure 7.5 Levelized capacity (fixed) costs in 2019 dollars ..........cccccveveiiveviecieiiere e 97
Figure 7.6 Levelized cost of energy (at stated capacity factors) in 2023 dollars............c........... 99
Figure 8.1 2017 versus 2019 IRP planning margin comparison (MW).........ccccoecevvvevieeiiesinennnns 103

Second Amended 2019 IRP Page vii



Table of Contents Idaho Power Company

Figure 8.2 Carbon PriCe FOMBCAST.........ccuiiieiiiie ittt ne 107
Figure 8.3 WECC-optimized portfolios 1 through 12 (non-B2H portfolios), capacity

additions/redUCtioNS (MWV) ......couiiiiiiic ettt sra e re e reenee s 108
Figure 8.4 WECC-optimized portfolios 13 through 24 (B2H portfolios), capacity

additions/redUCtIONS (MWV) ......oouiiiicic ettt sre et ne et 109
Figure 9.1 NPV COSt VEISUS COSE VAITANCE........cueiuiriieiieieieitesie sttt 114
Figure 9.2 Natural gas sampling (Nominal $/MMBIU)..........c.ccceeviiiiiiiiiiscce e 120
Figure 9.3 Customer load sampling (annual MWHh).........c.ccooiiiiiiii e 121
Figure 9.4 Hydro generation sampling (annual MWh) ..........ccccovoviiiiii i 121
Figure 9.5 Portfolio stochastic analysis, total portfolio cost, NPV years 2019-2038

(BX 1,000) ..ttt ettt bbb bR e Rt b et et be b renneanean 122
Figure 9.6 Manually built portfolio stochastic analysis with Valmy exit year-end 2022, total

portfolio cost, NPV years 2019-2038 ($X 1,000) ........cccveiieereiiieieerieeieseeseeeesreesresnesaeneeas 122
Figure 9.7 Estimated portfolio emissions from 2019-2038...........cccoorieieieienenc e 123
Figure 9.8 Estimated portfolio emissions from 2019-2038—manually built portfolios........... 124
Figure 9.9 LOLP by month—Pacific Northwest Power Supply Adequacy

ASSESSMENT OF 2023 ...t 128
Figure 9.10 BPA white book PNW surplus/deficit one-hour capacity (1937 critical

LV LT YT ) S OPR 129
Figure 9.11 Peak coincident load data for most major Washington and Oregon utilities ........... 129

LIST OF APPENDICES

Appendix A—Sales and Load Forecast

Appendix B—Demand-Side Management 2018 Annual Report
Appendix C—Technical Appendix

Appendix D—Boardman to Hemingway Update

Page viii Second Amended 2019 IRP



Idaho Power Company

Glossary of Acronyms

GLOSSARY OF ACRONYMS

AJ/C—Air Conditioning

AC—Alternating Current

ACE—Affordable Clean Energy
AECO—AIlberta Energy Company
AFUDC—AIllowance for Funds Used During Construction
Agl—Silver lodide

akW—Average Kilowatt

aMW—Average Megawatt

ATB—Annual Technology Baseline
ATC—Auvailable Transfer Capacity
B2H—Boardman to Hemingway

BLM—Bureau of Land Management
BPA—Bonneville Power Administration
CAA—Clean Air Act of 1970

CAISO—=California Independent System Operator
CAMP—Comprehensive Aquifer Management Plan
CBM—Capacity Benefit Margin
CCCT—Combined-Cycle Combustion Turbine
CEM—Capacity Expansion Model

cfs—Cubic Feet per Second

CHP—Combined Heat and Power
CHQ—Corporate headquarters

Clatskanie PUD—Clatskanie People’s Utility District
CO2—=Carbon Dioxide

COE—United States Army Corps of Engineers
CPP—Clean Power Plan

CSPP—Cogeneration and Small-Power Producers
CWA—Clean Water Act of 1972

DC—Direct Current

DOE—Department of Energy

DPO—Draft Proposed Order
DSM—Demand-Side Management
EFSC—Energy Facility Siting Council
EGU—Electric Generating Unit

EIA—Energy Information Administration
EIM—Energy Imbalance Market
EIS—Environmental Impact Statement
EPA—Environmental Protection Agency
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ESA—Endangered Species Act of 1973
ESPA—Eastern Snake River Plain Aquifer
ESPAM—Enhanced Snake Plain Aquifer Model
F—Fahrenheit

FCRPS—TFederal Columbia River Power System
FERC—Federal Energy Regulatory Commission
FPA—Federal Power Act of 1920

FWS—US Fish and Wildlife Service
GHG—Greenhouse Gas

GPCM—=Gas Pipeline Competition Model
GWMA—Ground Water Management Area
HB—House Bill

HCC—Hells Canyon Complex

HRSG—Heat Recovery Steam Generator
IDWR—Idaho Department of Water Resources
IEPR—Integrated Energy Policy Report
IGCC—Integrated Gasification Combined Cycle
INL—Idaho National Laboratory

IPMVP—International Performance Measurement and Verification Protocol

IPUC—Idaho Public Utilities Commission
IRP—Integrated Resource Plan
IRPAC—IRP Advisory Council
ISEA—Idaho Strategic Energy Alliance
IWRB—Idaho Water Resource Board
kV—Kilovolt

kW—Kilowatt

kwWh—Kilowatt-Hour
LCOC—Levelized Cost of Capacity
LCOE—Levelized Cost of Energy
LDC—Load-Duration Curve
Li—Lithium lon

LiDAR—L.ight Detection and Ranging
LNG—Liquefied Natural Gas
LOG—Low QOil and Gas
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MOU—Memorandum of Understanding
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MSA—Metropolitan Statistical Area

MW—Megawatt

MWAC—Megawatt Alternating Current
MWh—Megawatt-Hour

NEEA—Northwest Energy Efficiency Alliance
NEPA—National Environmental Policy Act of 1969
NERC—North American Electric Reliability Corporation
NLDC—Net Load-Duration Curve

NOx—Nitrogen Oxide

NPV—Net Present Value

NREL—National Renewable Energy Laboratory
NTTG—Northern Tier Transmission Group
NWPCC—Northwest Power and Conservation Council
NYMEX—New York Mercantile Exchange
O&M—Operation and Maintenance
OATT—Open-Access Transmission Tariff
ODEQ—Oregon Department of Environmental Quality
ODOE—Oregon Department of Energy
OEMR—Office of Energy and Mineral Resources
OFPC—Official Forward Price Curve

OPUC—Public Utility Commission of Oregon
ORS—Oregon Revised Statute

pASC—Preliminary Application for Site Certificate
PCA—Power Cost Adjustment

PGE—Portland General Electric

PM&E—Protection, Mitigation, and Enhancement
PPA—Power Purchase Agreement

PURPA—~Public Utility Regulatory Policies Act of 1978
PV—Photovoltaic

QA—~Quality Assurance

QF—Qualifying Facility

RAAC—Resource Adequacy Advisory Committee
REC—Renewable Energy Certificate

RFP—Request for Proposal

RH BART—Regional Haze Best Available Retrofit Technology

RICE—Reciprocating Internal Combustion Engine
RMJOC—River Management Joint Operating Committee
ROD—Record of Decision

ROR—Run-of-River

ROW—Right-of-Way

RPS—Renewable Portfolio Standard

RTF—Regional Technical Forum
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SCCT—Simple-Cycle Combustion Turbine
SCR—Selective Catalytic Reduction

SMR—Small Modular Reactor

SNOWIE—Seeded and Natural Orographic Wintertime Clouds: the Idaho Experiment
SO2—Sulfur Dioxide

SRBA—Snake River Basin Adjudication
SRPM—Snake River Planning Model
T&D—Transmission and Distribution

TRC—Total Resource Cost

UAMPS—Utah Associated Municipal Power Systems
US—United States

USBR—United States Bureau of Reclamation
USFS—United States Forest Service

VER—Variable Energy Resources

VRB—Vanadium Redox-Flow Battery
WECC—Western Electricity Coordinating Council
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SECOND AMENDED 2019 IRP EXECUTIVE SUMMARY

Introduction and Background

Idaho Power’s Integrated Resource Plan (IRP) for 2019—detailed herein and referenced as the
Second Amended 2019 IRP—is the culmination of a deep examination of the company’s IRP
modeling processes and practices, as well as a holistic assessment of a wide range of potential
resource futures. Idaho Power’s final Preferred Portfolio represents the best combination of least-
cost and least-risk resource actions for customers, while furthering the company’s efforts to
achieve its commitment to reliably providing 100-percent clean energy by 2045.

The final 2019 Preferred Portfolio is a manually optimized scenario constructed under planning
gas and planning carbon conditions with the selection of the Boardman to Hemingway (B2H)
transmission line. As such, the Preferred Portfolio is referenced as PGPC B2H (1). This portfolio
started with similar resources to those selected in the Western Electricity Coordination Council
(WECC)-optimized Portfolios 13 and 14, which were grouped together for the manual
adjustment process due to their similarities.

This document and the associated appendices are intended to replace both the initial IRP, filed on
June 28, 2019, as well as the Amended 2019 IRP, filed on January 31, 2020. For the sake of
clarity, the company believes a new standalone set of documents offers a clear representation of
the 2019 IRP’s findings and conclusions, rather than attempting to provide an addendum
detailing elements that changed and those that did not. .

Regulatory History

Idaho Power filed its original IRP with the Idaho Public Utilities Commission (IPUC) and the
Oregon Public Utility Commission (OPUC) on June 28, 2019 and its Amended 2019 IRP on
January 31, 2020. In June of 2020, the Company identified necessary changes in the Amended
2019 IRP, which prompted Idaho Power to initiate a comprehensive review of its modeling and
analysis. This final 2019 IRP document—the Second Amended 2019 IRP—reflects the
culmination of prior IRP learnings and subsequent adjustments related to the recent IRP review
process. The IRP review and outcomes are outlined below, while a more detailed account is
provided in the separate 2019 IRP Review Report, filed alongside the Second Amended 2019
IRP.

Comprehensive 2019 IRP Review Process

Idaho Power’s 2019 IRP review, conducted in July 2020, involved a comprehensive four-step
process to deconstruct and examine all aspects of this IRP cycle, from model inputs to model
outputs. To conduct this review, the company formed a multidisciplinary team (IRP Review
Team) of subject matter experts from its Planning, Engineering and Construction and Power
Supply departments and Finance departments. Additional support and consultation were
provided throughout each step of the process by members of the company’s Internal Audit and
Regulatory Affairs departments to ensure a consistent and methodical review.
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The company identified several objectives for the 2019 IRP review:
e Provide clarity over the entire IRP development process
e Verify the accuracy and modeling of key inputs
¢ Validate model outputs
e Make processes more visible across the company
e Create consistency in the manner each step is performed
e Ensure compliance with industry standards/regulations

Detailed in the following sections are the specific actions taken within each step of the review
process:

Input Data and Source Review

The IRP Review Team began with a full examination of input data related to the IRP process. A
total of 11 sub-teams were formed, each with appropriate subject matter experts, to examine
individual categories of input data used in the company’s long-term planning tool, the AURORA
model. The following are categories of inputs reviewed:

e Forecast inputs for natural gas price (sub-team 1), hydrologic system and stream flow
(sub-team 2), and the company’s load forecast (sub-team 3)

e Supply-side inputs related to the company’s coal units (sub-team 4), natural gas plants
(sub-team 5), and co-generator & small power producers and PURPA contracts (sub-team
6)

e Demand-side inputs related to demand response and energy efficiency programs
(sub-team 7)

e Transmission system-related inputs (sub-team 8), including those related to the B2H
project (sub-team 9)

e Financial inputs and Future Supply-Side Resources (sub-team 10) related to items such as
the Weighted Average Cost of Capital, fixed and operations and maintenance (O&M)
costs, property tax treatment, and modeled future supply-side resources

e Reliability inputs (sub-team 11) related to the company’s regulating reserve requirements

The sub-teams reviewed all aspects of these inputs, including cross-verification against source
materials, examination and investigation of supporting models that produce AURORA input data
(e.g., two hydrologic and streamflow models), review of regulatory decisions and orders that
determined specific AURORA input treatment, and evaluation of internal methodologies and
processes for developing Idaho Power-specific data (e.g., the company load forecast).
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Feeding Data into the Model

In the second step of the review, the IRP Review Team examined the ways in which the above
inputs are incorporated into the AURORA model. This step involved validating any necessary
data transformations or conversions to make the inputs “model ready.” For instance, some inputs
must be converted from one unit to another to meet AURORA specifications. The IRP Review
Team ensured that all such conversions and transformations were conducted properly and that
data fed into AURORA were accurate.

Model Settings and Processing

Next, the IRP Review Team analyzed how the AURORA model treats data within the model
itself—referred to as modeling logic. For this step, the team worked in consultation with Energy
Exemplar, the developers of the AURORA model, to further verify model processes and
specifications. Additionally, this step of the review involved a thorough assessment of AURORA
system settings to ensure that data within the model were interacting in a logical manner and
consistent with Idaho Power’s knowledge of its own system and resources.

Model Output Review

Finally, the IRP Review Team examined the consistency and accuracy of the AURORA model
outputs to ensure that the model was producing logical and consistent results.

Ultimately, the company believes that this review process has provided increased transparency
into the complexities of the IRP development and has provided valuable lessons and insights that
will be applied to future IRP processes.

IRP Review Results

Through the above four-step review process, the company identified several appropriate changes
to model inputs and treatment of data within the model. Some of these changes were identified
by the company prior to the review process and were the basis for the July 1, 2020, Motion to
Suspend. Each of these identified issues were carefully documented and resolved, as more fully
described in the 2019 IRP Review Report. A summary of the identified adjustments is shown
below.

Coal Plant Inputs & Cost Treatment

Idaho Power identified adjustments related to the treatment of its coal plants in the IRP modeling
process:

Jim Bridger Power Plant (Bridger)

1. The financial assumptions used to calculate the revenue requirement for the Bridger coal
units did not match the financial assumptions used to calculate the revenue requirement
for all supply-side resources. These assumptions were reviewed, corrected, and now are
consistent with the treatment of other supply-side resources.

2. Inthe portfolio costing, AURORA truncated fixed costs at the point a Bridger unit is shut
down, resulting in avoided O&M and forecasted capital additions. As a result, the
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remaining net book value of the unit at the time of its exit must be added back to the total
portfolio cost. This adjustment was made, and portfolio costs reflect the appropriate
NBV.

3. Inthe remaining net book value added back to the total portfolio cost, common facility
costs were truncated for Bridger units that retired early. As a result, the truncated
common facility costs must be included in the remaining net book value added back to
the total portfolio cost. This adjustment was made, and portfolio costs reflect the
appropriate NBV.

4. ldaho Power’s share of the variable operations and maintenance (O&M) costs associated
with the Bridger units should have been modeled as one-third of the total projected costs.
This adjustment was made and now reflects the appropriate Idaho Power one-third share.

5. The fixed cost rates for Bridger Unit 4 were inadvertently referencing the table of fixed
costs for Bridger Unit 3 within AURORA. This adjustment was made and the fixed cost
rates for Unit 4 now reference the correct table.

Valmy Fixed Costs

1. The financial assumptions to calculate the incremental revenue requirement for
Valmy did not match the financial assumptions used to calculate the revenue
requirement for all supply-side resources.

2. The Valmy fixed O&M rate needed to be updated to adequately capture savings
associated with the exit of Unit 2 prior to 2025.

It should be noted that after making these adjustments, Idaho Power identified the potential for
additional savings associated with a Unit 2 exit as early as 2022. This issue is discussed in
greater detail in the Valmy Unit 2 Exit Date section of Chapter 1.

Bridger, Valmy and Boardman Variable O&M

The variable O&M rates for Bridger, Valmy, and Boardman should have been input as a nominal
2012 amount and escalated to a 2019 amount rather than reflected as a 2019 nominal amount, as

per the AURORA model input requirements. This adjustment was made, and the variable O&M

rates entered into the model reflect the 2012 nominal values.

Natural Gas Plant Inputs
Three adjustments were identified in the review of various natural gas inputs:

1. Natural Gas Transport Costs: Variable transport costs were inadvertently not included in
the model. This small cost stream was reviewed for accuracy and added to the natural gas
input costs.

2. Natural Gas Peaker Plant Start-Up Costs: The maintenance costs associated with natural
gas peaker plants were captured only as a variable cost applied directly to the runtime of
the unit. Startup costs were not included, which resulted in more frequent dispatch of the
peaker plants and for shorter durations than expected. After identifying the issue, the
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startup costs were entered, resulting in a reduction in peaker dispatch and reflecting a
logical and expected outcome.

3. Langley Gulch Ramp Rate: The ramp rate for the Langley Gulch natural gas plant was set
for 100 percent. Upon review, this rate was reduced to 60 percent to better reflect actual
plant operations.

Demand Response

In the review process, Idaho Power tested an alternative approach to modeling demand response
(DR). In prior versions of the 2019 IRP, expanded DR programs were modeled such that
dispatch of said programs would only execute when Idaho Power’s resources were in deficit.
That is, expanded DR was being treated as a last-resort resource. In the IRP review, which
analyzed the treatment of all resources, Idaho Power opted to treat DR as a resource to offset
peak load. While the prior approach was not incorrect, the revised approach is more consistent
with the way Idaho Power’s DR programs work in practice.

Financial Assumptions and Future Supply-Side Resources

Two adjustments were identified related to the financial assumptions of new resource additions
in AURORA:

1. Property tax rates were outdated. Upon review, the rates were adjusted to reflect
information available when the 2019 IRP analysis was originally performed.

2. Annual insurance premium rates inadvertently reflected the wrong decimal place value.
This issue was corrected during the review process.
Transmission Inputs

In the review process, two categories of necessary adjustments were identified related to
transmission characteristics:

1. The loss and/or wheeling rates applied to some transmission lines required adjustment.
Rates were adjusted as appropriate and now reflect correct information.

2. The following adjustments to transmission capacity were identified in the review process
and have been entered into AURORA:

a. Following exit from the Boardman coal plant, available transmission capacity was
understated (53 megawatts (MW)).

b. The Idaho Power transmission export capacity on Boardman to Hemingway was
understated (85 MW).

c. Idaho to Northwest west-to-east capacity in January through May and September
through December post July 2026 was understated (200 MW).

d. The transmission capacity on Bridger West was adjusted to reflect Idaho Power’s
ownership share.
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Reliability Inputs
Two adjustments were identified:

1. The solar and wind allocation factors for downward regulation referenced the upward
allocation factors. These allocation factors are now referencing downward regulation.

2. Valmy Unit 2 was modeled with the ability to provide regulation reserves, but the unit
cannot provide regulation reserves. This adjustment was made, and Valmy Unit 2 is now
modeled appropriately.

Impact to Preferred Portfolio

While the review process helped identify a number of important adjustments and refinements to
the IRP process, the Preferred Portfolio remains very similar to the portfolio selected in the
Amended 2019 IRP.

The final 2019 Preferred Portfolio is a manually optimized scenario conducted under planning
gas and planning carbon conditions with the selection of the Boardman to Hemingway (B2H)
transmission line. As such, the Preferred Portfolio is referenced as PGPC B2H (1). This portfolio
was built off the combination of Western Electricity Coordination Council (WECC)-optimized
Portfolios 13 and 14, which were grouped together for the manual adjustment process due to
their similarities.

The remainder of this document details the overall process and results of Idaho Power’s Second
Amended 2019 IRP, incorporating all modeling and input changes detailed in this Executive
Summary. It is important to note that while there were multiple changes to the analysis, it
resulted in only one potential change to Idaho Power’s Preferred Portfolio near-term 2019-2026
Action Plan—the exit timing of Valmy Unit 2, which is explored in greater detail in Chapter 1.

Overall, the results of the Second Amended 2019 IRP continue to support a number of key
components that position Idaho Power to reliably and cost-effectively serve customers across the
20-year planning period. The B2H transmission line continues to be a top performing resource
alternative, providing ldaho Power access to clean and low-cost energy in the Pacific Northwest
wholesale electric market. The Second Amended 2019 IRP also indicates favorable economics
associated with ldaho Power’s exit from five of seven coal-fired generating units by the end of
2026 and exit from the remaining two units at the Jim Bridger facility by year-end 2030.
Additionally, the Preferred Portfolio includes 15 MW of additional demand response compared
to the Preferred Portfolio identified in the Amended 2019 IRP. This Preferred Portfolio also
supports the expanded use of renewables and energy storage, and the 2019-2026 Action Plan
continues to reflect the important addition of 120 MW of solar through the construction of the
Jackpot Solar Facility at year-end 2022.

Conclusion

Completion of Idaho Power’s 2019 IRP has taken more than 18 months. While the company
recognizes that this is an abnormal timeframe to complete a resource plan, Idaho Power is
grateful for the opportunity to pause and review the company’s resource planning practices in
full, particularly in light of the new modeling elements. The IRP review process has helped
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ensure that Idaho Power’s IRP efforts moving forward are more efficient, transparent, and
replicable.

Further, Idaho Power appreciates the patience of the Idaho and Oregon public utility
commissions, their staffs, members of the IRP Advisory Council (IRPAC), and other
stakeholders as the company worked through the modeling challenges presented by its first time
using a computer-based optimizer to construct resource portfolios. From Idaho Power’s
concentrated efforts on the IRP, Idaho Power believes the resulting Second Amended 2019 IRP
presents the least-cost, least-risk future for Idaho Power and its customers.
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1. OVERVIEW

Introduction

The 2019 Integrated Resource Plan (IRP) is Idaho Power’s 14™ resource plan prepared in
accordance with regulatory requirements and guidelines established by the Idaho Public Utilities
Commission (IPUC) and the Public Utility Commission of Oregon (OPUC). Idaho Power’s
resource planning process has four primary goals:

1. ldentify sufficient resources to reliably serve the growing demand for energy and flexible
capacity within Idaho Power’s service area throughout the 20-year planning period.

2. Ensure the selected resource portfolio balances cost, risk, and environmental concerns.

3. Give equal and balanced treatment to supply-side resources, demand-side measures, and
transmission resources.

4. Involve the public in the planning process in a meaningful way.

The 2019 IRP evaluates the 20-year planning period from 2019 through 2038. During this
period, Idaho Power’s load is forecasted to grow by 1.0 percent per year for average energy
demand and 1.2 percent per year for peak-hour demand. Total customers are expected to increase
from 550,000 in 2018 to 775,000 by 2038. Meeting this increased demand will require additional
resources.

Currently, Idaho Power owns and operates 17 hydroelectric projects, 3 natural gas-fired plants, 1
diesel-powered plant, and shares ownership in 3 coal-fired facilities. The company’s existing
supply-side resources are further detailed in Chapter 3, while possible future supply-side
resources, including storage, are explored in Chapter 4.

Other resources relied on for planning include demand-side management (DSM) and
transmission resources, which are further explored in Chapters 5 and 6, respectively. The goal of
DSM programs is to achieve prudent, cost-effective energy efficiency savings and provide an
optimal amount of peak reduction from demand response programs. Idaho Power also strives to
provide customers with tools and information to help them manage their own energy use. The
company achieves these objectives through the implementation and careful management of
incentive programs and through outreach and education.

Idaho Power’s resource planning process also includes evaluating additional transmission
capacity as a resource alternative to serve retail customers. Transmission projects are often
regional resources, and Idaho Power coordinates transmission planning as a member of
NorthernGrid. Idaho Power is obligated under Federal Energy Regulatory Commission (FERC)
regulations to plan and expand its local transmission system to provide requested firm
transmission service to third parties and to construct and place in service sufficient transmission
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capacity to reliably deliver energy and capacity to network customers® and Idaho Power retail
customers.? The delivery of energy, both within the Idaho Power system and through regional
transmission interconnections, is of increasing importance for several reasons. First, adequate
transmission is essential for robust participation in the Energy Imbalance Market (EIM) and
second, it is necessary in a future with high penetrations of variable energy resources (VER) and
their associated intermittent production. The timing of new transmission projects is subject to
complex permitting, siting, and regulatory requirements and coordination with co-participants.

Public Advisory Process

Idaho Power has involved representatives of the public in the resource planning process since the
early 1990s. The public forum is known as the IRP Advisory Council (IRPAC). The IRPAC
meets most months during the development of the resource plan, and the meetings are open to
the public. Members of the council include the staff of the Idaho Public Utilities Commission
(IPUC) and the Oregon Public Utility Commission (OPUC), political, environmental, and
customer representatives, as well as representatives of other public-interest groups. Many
members of the public also participate even though they are not members of the IRPAC. Some
individuals have participated in Idaho Power’s resource planning process for over 20 years. A
list of the 2019 IRPAC members can be found in Appendix C—Technical Appendix.

For the 2019 IRP, Idaho Power facilitated eight IRPAC meetings, and two more for the
Amended 2019 IRP. In response to stakeholder feedback for the 2019 IRP, Idaho Power
implemented and maintained an online forum for stakeholders to submit requests for information
and for Idaho Power to provide responses to information requests. The forum allows
stakeholders to develop their understanding of the IRP process, particularly its key inputs,
consequently enabling more meaningful stakeholder involvement during the process. The
company makes presentation slides and other materials used at the IRPAC meetings, in addition
to the question-submission forum and other IRP documents, available to the public through its
website at idahopower.com/IRP.

IRP Methodology

The primary goal of the IRP is to ensure Idaho Power’s system has sufficient resources to
reliably serve customer demand and flexible capacity needs over the 20-year planning period.
The company has historically developed portfolios to eliminate resource deficiencies identified
in a 20-year load and resource balance. Under this process, Idaho Power developed portfolios
that were quantifiably demonstrated to eliminate the identified resource deficiencies, and
qualitatively varied by resource type, in which the considered resource types reflected Idaho
Power’s understanding that the economic performance of a resource class is dependent on future
conditions in energy markets and energy policy.

! Idaho Power has a regulatory obligation to construct and provide transmission service to network or
wholesale customers pursuant to a FERC tariff.

2 ldaho Power has a regulatory obligation to construct and operate its system to reliably meet the needs of
native load or retail customers.
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Idaho Power received comments on the 2017 IRP encouraging the use of Capacity Expansion
Modeling (CEM) for 2019 IRP portfolio development. In response, the company elected to use
the AURORA model’s capacity expansion modeling capability to develop portfolios for the 2019
IRP. Under this process, the alternative future scenarios are formulated first, and then the
AURORA model is used to develop portfolios optimal to the selected alternative future
scenarios. For example, the AURORA CEM can be expected under an alternative future scenario
using a high natural gas price forecast and/or high cost of carbon to produce a portfolio having
substantial expansion of non-carbon emitting resources, such as wind and solar generation,
because a portfolio is likely to be economic under such a scenario.

The use of capacity expansion modeling has resulted in a departure from Idaho Power’s formerly
employed practice of developing resource portfolios to specifically eliminate resource
deficiencies identified by a load and resource balance. Under the capacity expansion modeling
approach used for the 2019 IRP, the AURORA model selects from the variety of supply- and
demand-side resource options to develop portfolios that are least-cost for the given alternative
future scenarios with the objective of meeting a 15-percent planning margin and regulating
reserve requirements associated with balancing load, wind, and solar-plant output. The model
can also select to retire existing generation units, as well as build resources based on economics
absent a defined capacity need. The capacity expansion modeling process is discussed in further
detail in Chapter 8.

To ensure the AURORA-produced portfolios provide customers reliable and affordable energy,
Idaho Power selected a subset of top-performing AURORA-produced portfolios to determine if
additional resource modifications—primarily accelerated coal retirements—could further reduce
costs and help achieve Idaho Power’s clean energy commitments more quickly. Going forward,
these modifications are referred to as “manual adjustments.” Modeling analysis, including in-
depth discussion of manual adjustments, is examined in Chapter 9.

To meet objectives for planning margin and regulating reserve requirements, the AURORA
model accounts for the capability of the existing system and selects from the pool of new supply-
and demand-side resource options only when the existing system comes short of meeting
objectives. Existing supply-side resources include generation resources and transmission import
capacity from regional wholesale electric markets. Existing demand-side resources include
current levels of demand response and savings from current energy efficiency programs and
measures.

Idaho Power conducts a financial analysis of costs and benefits of the developed portfolios. The
financial costs include construction, fuel, O&M, transmission upgrades associated with
interconnecting new resource options, natural gas pipeline reservation or new natural gas
pipeline infrastructure, projected wholesale market purchases, and anticipated environmental
controls. The financial benefits include economic resource options, projected wholesale market
sales, and the market value of renewable energy certificates (REC) for REC-eligible resources.

Idaho Power’s balancing area is part of the larger western interconnection. Idaho Power must
balance loads and generation per North American Electric Reliability Corporation (NERC)
system reliability standards. For example, during times of acute oversupply (with no ability to
sell into the market), Idaho Power must rely on available system resources to regain intra-hour
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balance and must sometimes curtail intermittent resources like wind and solar. Power markets
are available via transmission lines to purchase or sell power inter-hour to balance the system.

An additional transmission connection to the Pacific Northwest has been part of Idaho Power’s
preferred resource portfolio since the 2006 IRP. By the 2009 IRP, Idaho Power determined the
approximate configuration and capacity of the transmission line. Since 2009, the addition has
been called the Boardman to Hemingway (B2H) Transmission Line Project and the project has
been included in the four subsequent IRPs. Idaho Power again evaluated the B2H transmission
line in the 2019 IRP to ensure the transmission addition remains a prudent resource acquisition.
Further discussion of the treatment of B2H in the 2019 IRP’s capacity expansion modeling is
provided in Chapter 8.

While an IRP addresses Idaho Power’s long-term resource needs, near-term energy and capacity
needs are planned in accordance with the company’s Energy Risk Management Policy and
Energy Risk Management Standards. The risk management standards were collaboratively
developed in 2002 among Idaho Power, IPUC staff, and interested customers (IPUC Case No.
IPC-E-01-16). The Energy Risk Management Policy and Energy Risk Management Standards
provide guidelines for Idaho Power’s physical and financial hedging, and are designed to
systematically identify, quantify, and manage the exposure of the company and its customers to
uncertainties related to the energy markets in which Idaho Power is an active participant. The
Energy Risk Management Policy and Energy Risk Management Standards specify an 18-month
load and resource review period, and Idaho Power’s Risk Management Committee assesses the
resulting operations plan monthly.

Greenhouse Gas Emissions

Idaho Power’s carbon dioxide (CO2) emission levels have historically been well below the
national average for the 100-largest electric utilities in the United States (US), both in terms of
CO2 emissions intensity (pounds per megawatt-hour [MWh] generation) and total CO2 emissions
(tons) (see figures 1.1 and 1.2). The overall declining trends in terms of both CO2 emissions
intensity and total CO2 emissions demonstrates Idaho Power’s commitment to reducing carbon
emissions. The Preferred Portfolio was selected in part to further the company’s pathway to
reduced emissions.
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CO2 Emissions Reduction

Idaho Power is committed to reducing the amount of CO2 emitted from energy-generating
sources. Since 2009, the company has met various voluntary goals, initiated by shareholders, to
realize its commitment to CO2 reduction. As of 2018, Idaho Power’s carbon emissions intensity,
expressed as pounds of CO2 per MWh generated, has decreased by 46 percent compared to 2005
levels.

Our current goal is to ensure the average CO2 emissions intensity of our energy sources from
2010 to 2020 is 15- to 20-percent lower than 2005 levels.

Generation and emissions from company-owned resources are included in the CO2 emissions
intensity calculation. Idaho Power’s progress toward achieving this intensity reduction goal and
additional information on Idaho Power’s COz emissions are reported on the company’s website.
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Information related to Idaho Power’s CO2 emissions, voluntarily reported annually, is also
available through the Carbon Disclosure Project at cdp.net.

The portfolio analysis performed for the 2019 IRP assumes carbon emissions are subject to a
per-ton cost of carbon. The carbon cost forecasts are provided in Chapter 8, while the projected
CO2 emissions for each analyzed resource portfolio are provided in Chapter 9.

Idaho Power Clean Energy Goal—
Clean Today. Cleaner Tomorrow.™

In March 2019, Idaho Power announced a goal to provide 100 percent clean energy by 2045.
This goal furthers Idaho Power’s legacy of being a leader in clean energy. Key to achieving this
goal of 100 percent clean energy is the company’s existing backbone of nearly 50 percent
hydropower generation, as well as the plan contained in the Preferred Portfolio to continue
reducing carbon emissions by ending reliance on coal plants by year-end 2030. In addition, Idaho
Power is expanding its portfolio of renewables, having reached an agreement to buy 120
megawatts (MW) of solar power from a private developer; this agreement was approved by the
IPUC in December 2019.

The Preferred Portfolio identified in this Second Amended 2019 IRP reflects a mix of generation
and transmission resources that ensures reliable, affordable energy using technologies available
today. Achieving our clean-energy goal, however, will require technological advances and
reductions in cost, as well as a continued focus on energy efficiency and demand-response
programs. As it has over the past decade, the IRPAC will continue to play a fundamental role in
updating the IRP every two years, including analyzing new and evolving technologies to help the
company on its path toward a cleaner tomorrow while providing low-cost, reliable energy to our
customers.

Portfolio Analysis Summary

Using the AURORA Long-Term Capacity Expansion (LTCE) model, Idaho Power produced 24
different potential resource portfolios using a combination of three natural gas price forecasts
and four cost of carbon forecasts all under two futures—one with B2H and one without. The 24
portfolios include an increase in the types of resource additions and a wider range of quantities of
those resources compared to the 2017 IRP. Further, the 24 portfolios considered in the Second
Amended 2019 IRP include a broader range of resource types, as well as more varied amounts of
nameplate generation additions:

e Wind (between 0 and 1,200 MW)

Solar (between 200 and 1,170 MW)

e Natural Gas Reciprocating Engines (between 0 and 333 MW)

e Natural Gas Combined-Cycle Combustion Turbine (CCCT) (between 0 and 900 MW)
e Natural Gas Simple-Cycle Combustion Turbine (SCCT) (between 0 and 170 MW)

e Pumped Hydro Storage (between 0 and 500 MW)
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e Nuclear (between 0 and 180 MW)

e Biomass (between 0 and 210 MW)

e Geothermal (between 0 and 30 MW)

e Demand response (between 0 and 50 MW)

e Battery storage (between 50 and 100 MW)

e Accelerated Jim Bridger Coal unit retirements (between 0 and 708 MW)
e Accelerated North Valmy Unit 2 exit (133 MW)

The diversity of resource mixes in the 24 portfolios is an important result from the LTCE. Each
portfolio is built using the various natural gas and carbon scenarios within an optimized Western
Electricity Coordinating Council (WECC) LTCE, illustrating the many combinations of
resources that could result in a reliable system for customers at varying costs.

The portfolios are also evaluated based on an assessment of the likelihood of the various natural
gas prices, carbon prices, and B2H futures. The planning case futures represent Idaho Power’s
assessment of the mostly likely future forecasts of the primary known variables. Analyzing a
range of possible futures also allows Idaho Power to identify the cost sensitivity of various
resource mixes to alternative future scenarios that helps inform the company’s 20-year plan.
Identifying and focusing on common near-term resource elements that appear in multiple futures,
or identifying futures with a low likelihood, but high costs is a pragmatic way to assess resource
choices.

Based on the outcome of the additional modeling resulting from the IRP Review (outlined in the
Executive Summary and described in detail in Chapter 9), Scenario 1 under Planning Gas-
Planning Carbon and B2H conditions (Portfolio PGPC-B2H1) proved to be optimal in the
Second Amended 2019 IRP. This Preferred Portfolio was derived from a combination of the
AURORA LTCE-produced Portfolio 13 and Portfolio 14, with additional manual adjustments to
ensure the portfolio reflected a least-cost, least-risk future specifically for Idaho Power and its
customers. The manual adjustment process is discussed in more detail in Chapter 9 and the
Manually Built Portfolios section in Chapter 8.

Table 1.1 shows the resource additions and coal exits that characterize the Preferred Portfolio
over the 20-year planning period:

Page 14 Second Amended 2019 IRP



Idaho Power Company 1. Summary

Table 1.1 Preferred Portfolio additions and coal exits (MW)

Demand
Gas Solar Battery Response Coal Exit

2019 -127 (Valmy)
2020 -58 (Boardman)
2021

2022 120 -177, -133 (Bridger, Valmy*)
2023

2024

2025

2026 -180 (Bridger)
2027

2028 -174 (Bridger)
2029

2030 40 30
2031 300

2032

2033

2034 40 20
2035 80 20
2036 120 10
2037 55.5

2038 55.5

-177 (Bridger)

o o o o0 g oo o o Gdg

N
(63}

Nameplate Total 411 400 80 -1026

B2H (2026) 500

* |[daho Power identified the potential for additional savings from a Valmy Unit 2 exit date as early as 2022.
Further analysis must be conducted to determine optimal exit timing that weighs economics and system reliability,
and ensures adequate capacity. Valmy Unit 2 is discussed in detail in the Valmy Unit 2 Exit Date section later in
this chapter.

Comparison to Prior 2019 IRP Preferred Portfolios

The selected Preferred Portfolio of this Second Amended 2019 IRP is very similar to the
Preferred Portfolios associated with the Amended 2019 IRP and the original 2019 IRP.

Consistent with the Amended 2019 IRP, the Preferred Portfolio of this Second Amended 2019
IRP continues the company’s transition away from coal and shows a full exit from all coal power
plants by the end of 2030. Additionally, B2H was selected in this and prior Preferred Portfolios.
Additional information about VValmy and Bridger exits, as well as an update on B2H partnership
discussions, can be found below.

Total battery storage and gas additions remain the same as in the Amended 2019 IRP. Additional
sensitivities were conducted around gas additions to determine if reciprocating engines could
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serve as a more cost-effective and reliable solution. Results of the sensitivities showed optimal
reciprocating engine additions in the final two years of the modeling period. While this and prior
Preferred Portfolios show adoption of natural gas resources, Idaho Power views these additions
as placeholders for lower-emission resources that may become cost effective in the coming years
as technological advancements occur. Idaho Power will conduct a thorough modeling
examination of flexible resources, as they become cost-effective, that would provide similar
reliability and dispatchability as natural gas, but without the carbon footprint.

One adjustment to this Preferred Portfolio is the replacement of wind and solar resources in the
outer years of the model time horizon in favor of demand response and adjusted transmission
capacity. Wind adoption drops from 300 MW in the Amended 2019 to 0 MW in this Preferred
Portfolio. Solar, meanwhile, drops from 1,160 MW to 400 MW in this Preferred Portfolio. While
these reductions may seem like fundamental differences across Preferred Portfolios, it is
important to consider Idaho Power’s existing system (including a significant volume of
purchased renewable energy under long-term purchase agreements), as well as other planned
resources, which greatly reduce renewables’ contribution to Idaho Power’s peak in the late
2030s. As an example, the last 40 MW of solar added in the Amended 2019 IRP had a peak
contribution of less than 3 MW. A combination of an expansion in demand response and a
transmission capacity adjustment of approximately 50 MW resulted in a lower resource
requirement.

The last notable difference between the Second Amended 2019 IRP and the Amended 2019 IRP
is an additional 15 MW of demand response, which brings the total amount of expanded demand
response to 45 MW.

More details about the Preferred Portfolio and resource additions and exits can be found in
Chapter 10.

Action Plan (2020-2026)

The action plan for the Second Amended 2019 IRP reflects near-term actionable items of the
Preferred Portfolio. The action plan identifies key milestones to successfully position Idaho
Power to provide reliable, economic, and environmentally sound service to our customers into
the future. The current regional electric market, regulatory environment, pace of technological
change and Idaho Power’s goal of 100 percent clean energy by 2045 make the 2019 action plan
especially germane.

The action plan associated with the preferred portfolio is driven by its core resource actions
through the mid-2020s. These core resource actions include:

e 120 MW of added solar PV capacity (2022)

e Exit from three coal-fired generating units by year-end 2022 (including Valmy 1 at
year-end 2019), and from five coal-fired generating units (total) by year-end 2026

e B2H on-line in 2026
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The Preferred Portfolio also is characterized by the following attributes:
e Optionality
e Flexible capacity

The action plan is the result of the above resource actions and portfolio attributes, which are
discussed in the following sections. Further discussion of the core resource actions and attributes
of the Preferred Portfolio is included in Chapter 10. A chronological listing of the plan’s actions
follows in Table 1.2.

Table 1.2 Action Plan (2020-2026)
Year Action
2020-2022 Plan and coordinate with PacifiCorp and regulators for early exits from Jim Bridger units. Target dates

for early exits are one unit during 2022 and a second unit during 2026. Timing of exit from second unit
coincides with the need for a resource addition.

2020-2022 Incorporate solar hosting capacity into the customer-owned generation forecasts for the 2021 IRP.

2020-2021 Conduct ongoing B2H permitting activities. Negotiate and execute B2H partner construction
agreement(s).

2020-2026 Conduct preliminary construction activities, acquire long-lead materials, and construct the B2H
project.

2020 Monitor VER variability and system reliability needs, and study projected effects of additions of 120
MW of PV solar (Jackpot Solar) and early exit of Bridger units.

2020 Exit Boardman December 31, 2020.

2020 Bridger Unit 1 and Unit 2 Regional Haze Reassessment finalized.

2020 Conduct a VER Integration Study.

2020-2021 Conduct focused economic and system reliability analysis on timing of exit from Valmy Unit 2.

2021-2022 Continue to evaluate and coordinate with PacifiCorp for timing of exit/closure of remaining Jim Bridger

units.

2022 Subject to coordination with PacifiCorp, exit Jim Bridger unit (as yet undesignated) by December 31,
2022.

2022 Jackpot Solar 120 MW on-line December 2022.

2022 Exit Valmy Unit 2 by December 31, 2022.*

2026 Subject to coordination with PacifiCorp, exit Jim Bridger unit (as yet undesignated) by December 31,
2026. Timing of the exit from the second Jim Bridger unit is tied to the need for a resource addition
(B2H).

Jackpot Solar PPA and the Valmy Unit 1 exit were complete at the time the Second Amended 2019 IRP was filed
on October 2, 2020.

* Further analysis will be conducted to evaluate the optimal exit date of Valmy Unit 2, weighing exit economics and
system reliability concerns. Further discussion of Valmy Unit 2 is provided below.

Given the complexities and ongoing-developments related to Valmy Unit 2, Bridger units, and
B2H, an update on each is provided below.
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Valmy Unit 2 Exit Date

The IRP provides a robust method of assessing future resource options over a two-decade
timeframe. Although AURORA modeling has consistently showed an economic exit of Valmy
Unit 2 in 2025 in WECC-optimized runs, cost analyses specific to Idaho Power suggest the
potential for additional savings from earlier exit dates. Exiting Valmy Unit 2 in 2022, rather than
2025, would provide approximately $3 million in NPV savings due to avoided capital investment
and net O&M reductions.

However, potential savings based on a long-term analysis should not be the sole consideration.
Rather, near-term economic and reliability impacts of an earlier exit must also be evaluated using
data points such as forward market hub price forecasts, planned unit outages, Idaho Power’s
customer risk management processes, and recent market conditions, among other items. The
objective of this near-term analysis would be to identify any tradeoffs between an earlier exit
date and the ability to provide reliable, affordable power.

For these reasons, in the months ahead Idaho Power will conduct further analysis of Valmy Unit
2 exit timing. In particular, the company will assess the feasibility of a 2022 exit, which would
require 15 months of advance notice to the plant operator (i.e. a decision prior to September 30,
2021). The analysis will consider customer reliability, more current operating budgets and
economics to inform a decision that will minimize costs for customers while ensuring Idaho
Power can maintain system reliability.

As noted in the 2017 IRP, Idaho Power will also need to explore whether a long-term firm
purchase of transmission and energy in the South can adequately replace any deficit caused by an
earlier Valmy Unit 2 closure. Idaho Power may need to ensure availability by issuing a request
for proposal for a long-term purchase. Absent such long-term purchase, it may not be feasible to
exit the unit prior to the completion of B2H.

Bridger Unit Exit Dates

Idaho Power identified early Bridger unit exits in 2022, 2026, 2028, and 2030. The 2022 and
2026 exits will be Bridger Unit 1 and Bridger Unit 2, with the exit order to be determined. The
2028 and 2030 exits will be Bridger Unit 3 and Bridger Unit 4, with the order also to be
determined.

Idaho Power owns one-third of each Bridger unit, and PacifiCorp owns two-thirds of each
Bridger unit and is the Bridger plant operator. In its 2019 IRP, PacifiCorp identified different
exit dates for each Bridger unit, with the first unit being exited in 2023, one year after Idaho
Power’s identified first unit exit date. Idaho Power and PacifiCorp have not developed
contractual terms that would be necessary to allow for the potential earlier exit of a Bridger unit
by one party, and not both parties. Any new contractual terms may impact the costs and
assumptions built into Idaho Power’s resource planning, and therefore the specific timing of exits
identified in this IRP.

Boardman to Hemingway Participant Update

The B2H permitting project’s co-participants are Idaho Power, BPA, and PacifiCorp. To date,
the co-participants’ contemplated ownership interests in B2H have generally corresponded with
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their capacity needs, and with the current allocation of permitting costs borne by each co-
participant as follows: ldaho Power: 21 percent, BPA: 24 percent, and PacifiCorp: 55 percent.
However, the B2H co-participants are exploring an alternative asset, service, and ownership
arrangement under which Idaho Power would assume BPA’s contemplated 24 percent ownership
share in B2H, and Idaho Power would provide BPA and/or its customers with transmission
wheeling service across southern Idaho. As part of the terms of the contemplated transmission
service agreement, BPA and/or its customers would pay for transmission wheeling under the
provisions of Idaho Power’s Open Access Transmission Tariff (OATT). Under this arrangement,
BPA and/or its customers’ OATT payments would, over time, ensure recovery of ldaho Power’s
revenue requirement associated with BPA’s respective usage of B2H.

Importantly, the contemplated arrangement will have an immaterial impact on Idaho Power’s
analysis of B2H in this Second Amended IRP. While Idaho Power’s formal ownership interest
and share of the cost of B2H would increase, the company’s original 21 percent ownership share
would continue to reflect the company’s approximate share of the costs for B2H used to serve
Idaho Power’s retail customers. The company’s assumption of BPA’s contemplated 24 percent
ownership would be offset by the transmission wheeling service to BPA and/or its customers.
Thus, Idaho Power’s share of the financial responsibility for B2H, as analyzed in this Second
Amended IRP, would remain unchanged. As a result, the Second Amended IRP’s use of a 21
percent ownership share for purposes of the IRP’s least-cost, least risk analysis is still
appropriate.

Moreover, the contemplated arrangement would provide a number of benefits to Idaho Power’s
customers that they would not realize under the original approach, including:

e Ownership will be consolidated, simplifying design, construction, and operations. This
will reduce project costs. In particular, each owner has certain design standards. A
consolidation simplifies coordination and construction activities.

e Without a federal owner, local property taxes will increase and provide additional value
to the communities along the line-route.

If Idaho Power determines that its customers will experience additional economic or other
benefits by virtue of owning 45 percent of B2H, the company will evaluate these net benefits in
future resource planning exercises.

As of the filing of this Second Amended IRP, regular discussions among the co-participants are
ongoing; however, no definitive agreements have been reached. The reason for the extended time
for deliberation is the complexity of the arrangement as it pertains to potential asset swaps,
legacy contracts, and extensive transmission planning studies. Idaho Power continues to believe
that B2H is the best path for its customers and looks forward to sharing additional specific terms
of arrangements with the parties as soon as possible. Idaho Power’s 21 percent share, as modeled
in this Second Amended IRP, remains the best and most up-to-date information for use in the IRP
process.
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2. POLITICAL, REGULATORY, AND OPERATIONAL ISSUES

Idaho Strategic Energy Alliance

Under the umbrella of the Idaho Governor’s Office of Energy and Mineral Resources (OEMR),
the Idaho Strategic Energy Alliance (ISEA) was established to help develop effective and
long-lasting responses to existing and future energy challenges. The purpose of the ISEA is to
enable the development of a sound energy portfolio that emphasizes the importance of an
affordable, reliable, and secure energy supply.

The ISEA strategy to accomplish this purpose rests on three foundational elements: 1)
maintaining and enhancing a stable, secure, and affordable energy system; 2) determining how to
maximize the economic value of Idaho’s energy systems and in-state capabilities, including
attracting jobs and energy-related industries, and creating new businesses with the potential to
serve local, regional, and global markets; and 3) educating Idahoans to increase their knowledge
about energy and energy issues.

Idaho Power representatives serve on the ISEA Board of Directors and several volunteer task
forces on the following topics:

e Energy efficiency and conservation e Biofuel

e Wind e Solar

e Geothermal e Transmission

e Hydropower e Communication and outreach
e Baseload resources e Energy storage

e Biogas e Transportation

Idaho Energy Landscape

In 2019, the ISEA prepared the 2019 Idaho Energy Landscape Report. The 2019 report is a
resource to help Idahoans better understand the contemporary energy landscape in the state and
to make informed decisions about Idaho’s energy future.

The 2019 Idaho Energy Landscape Report concludes the health of Idaho’s economy and quality
of life depend on access to affordable and reliable energy resources. The report provides
information about energy resources, production, distribution, and use in the state. The report also
discusses the need for reliable, affordable, and sustainable energy for individuals, families, and
businesses while protecting the environment to achieve sustainable economic growth and
maintain ldaho’s quality of life.

The 2019 report finds a weakening correlation between economic growth and energy
consumption due to technological changes and the increased use of energy efficiency. Idaho’s
gross domestic product grew 4.7 percent annually from 1997 to 2017, yet Idaho’s energy
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consumption (transportation, heat, light, and power) grew just 1.1 percent annually from 1990 to
2016.

Despite the modest growth in energy consumption, Idaho continues to be a net importer of
energy, which requires a robust and well-maintained infrastructure of highways, railroads,
pipelines, and transmission lines. Based on Idaho’s 2016 electricity energy sources,
approximately 32 percent was comprised of market purchases and energy imports from out-of-
state generating resources owned by Idaho utilities.

The report states that low average rates for electricity and natural gas are the most important
feature of Idaho’s energy outlook. Large hydroelectric facilities on the Snake River and other
tributaries of the Columbia River provide energy and flexibility required to meet the demands of
this growing region. Based on 2017 data, hydroelectricity and coal are the two largest sources of
Idaho’s electricity, comprising 53 and 17 percent, respectively. Natural gas makes up 14 percent,
and non-hydro renewables, principally wind power, solar, geothermal, and biomass, account for
approximately 14 percent. Idaho’s electricity rates were the fifth lowest among the 50 states in
2017.

State of Oregon 2018 Biennial Energy Report

In 2017, the Oregon Department of Energy (ODOE) introduced House Bill (HB) 2343, which
charges the ODOE to develop a new biennial report to inform local, state, regional, and federal
energy policy development and energy planning and investments. The inaugural 2018 biennial
report provides foundational energy data about Oregon and examines the existing policy
landscape while identifying several options for continued progress toward meeting the state’s
goals in the areas of climate change, renewable energy, transportation, energy resilience, energy
efficiency, and consumer protection.

The biennial report shows an evolving energy supply in Oregon. While Oregon’s 2017 energy
supply consisted primarily of hydroelectric power, coal, and natural gas, renewable energy
continues to make up an increasing share of the energy mix each year. Wind energy consumed in
Oregon increased 741 percent between 2004 and 2016, and solar generation increased from 28
MWh in 2008 to 266,000 MWh in 2016. With the increase in renewable energy sources, other
resources in the electricity mix have changed as well. The amount of coal included in Oregon’s
resource mix has dropped since 2005. Natural gas, a resource that can help to integrate variable
renewable resources, like wind and solar, into the grid has increased from 12.1 percent in 2012 to
18.4 percent in 2016.

The main theme of the 2018 biennial report was Oregon’s transition to a low-carbon economy.
According to the report, achieving Oregon’s energy and climate goals, while protecting
consumers, will take collaboration among state agencies, policy makers, state and local
governments, and private-sector business and industry leaders.
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FERC Relicensing

Like other utilities that operate
non-federal hydroelectric projects on
qualified waterways, ldaho Power
obtains licenses from FERC for its
hydroelectric projects. The licenses last
for 30 to 50 years, depending on the size,
complexity, and cost of the project.

Idaho Power’s remaining and most

significant ongoing relicensing effort is

for the Hells Canyon Complex (HCC).

The HCC provides approximately 68

percent of Idaho Power’s hydroelectric Hells Canyon Dam

generating capacity and 32 percent of the

company’s total generating capacity. The original license for the HCC expired in July 2005.
Until the new, multi-year license is issued, Idaho Power continues to operate the project under
annual licenses issued by FERC. The HCC provides clean energy to Idaho Power’s system,
supporting ldaho Power’s long-term clean energy goals. The HCC also provides flexible
capacity critical to the successful integration of VER, further enabling the achievement of
Idaho Power’s clean energy goals.

The HCC license application was filed in July 2003 and accepted by FERC for filing in
December 2003. FERC has been processing the application consistent with the requirements of
the Federal Power Act of 1920, as amended (FPA); the National Environmental Policy Act of
1969, as amended (NEPA); the Endangered Species Act of 1973 (ESA); the Clean Water Act of
1972 (CWA); and other applicable federal laws. Since issuance of the final environmental impact
statement (EIS) (NEPA document) in 2007, FERC has been waiting for Idaho and Oregon to
issue a final Section 401 certification under the CWA. The states issued the final CWA 401
certification, subject to appeal, on May 24, 2019. FERC will now be able to continue with the
relicensing process, which includes consultation under the ESA, among other actions.

Efforts to obtain a new multi-year license for the HCC are expected to continue until a new
license is issued, which Idaho Power estimates will occur no earlier than 2022. In December
2017, Idaho Power filed with the IPUC a settlement stipulation signed by Idaho Power, IPUC
staff, and a third-party intervenor recognizing a total of $216.5 million in expenditures had been
reasonably incurred through year-end 2015, and therefore, should be eligible for inclusion in
customer rates at a later date. The IPUC approved the settlement in April 2018 (IPUC Order No.
34031).

After a new multi-year license is issued, further costs will be incurred to comply with the terms
of the new license. Because the new license for the HCC has not been issued and discussions on
protection, mitigation, and enhancement (PM&E) packages are still being conducted, 1daho
Power cannot determine the ultimate terms of, and costs associated with, any resulting long-term
license.
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Relicensing activities include the following:
1. Coordinating the relicensing process

2. Consulting with regulatory agencies, tribes, and interested parties on resource and legal
matters

3. Preparing and conducting studies on fish, wildlife, recreation, archaeological resources,
historical flow patterns, reservoir operation and load shaping, forebay and river
sedimentation, and reservoir contours and volumes

4. Analyzing data and reporting study results

5. Preparing all necessary reports, exhibits, and filings to support ongoing regulatory
processes related to the relicensing effort

Failure to relicense any of the existing hydroelectric projects at a reasonable cost will create
upward pressure on the electric rates of Idaho Power customers. The relicensing process also has
the potential to decrease available capacity and increase the cost of a project’s generation
through additional operating constraints and requirements for environmental PM&E measures
imposed as a condition of relicensing. Idaho Power’s goal throughout the relicensing process is
to maintain the low cost of generation at the hydroelectric facilities while implementing
non-power measures designed to protect and enhance the river environment. As noted earlier,
Idaho Power views the relicensing of the HCC as critical to its clean energy goals.

No reduction of the available capacity or operational flexibility of the hydroelectric plants to be
relicensed has been assumed in the 2019 IRP.

Idaho Water Issues

Power generation at Idaho Power’s hydroelectric projects on the Snake River and its tributaries is
dependent on the State water rights held by the company for these projects. The long-term
sustainability of the Snake River Basin streamflows, including tributary spring flows and the
regional aquifer system, is crucial for Idaho Power to maintain generation from these projects.
Idaho Power is dedicated to the vigorous defense of its water rights. Idaho Power’s ongoing
participation in water-right issues and ongoing studies is intended to guarantee sufficient water is
available for use at the company’s hydroelectric projects on the Snake River.

Idaho Power, along with other Snake River Basin water-right holders, was engaged in the Snake
River Basin Adjudication (SRBA), a general streamflow adjudication process started in 1987 to
define the nature and extent of water rights in the Snake River Basin. The initiation of the SRBA
resulted from the Swan Falls Agreement entered into by Idaho Power and the governor and
attorney general of the State of Idaho in October 1984. Idaho Power filed claims for all its
hydroelectric water rights in the SRBA. Because of the SRBA, Idaho Power’s water rights were
adjudicated, resulting in the issuance of partial water-right decrees. The Final Unified Decree for
the SRBA was signed on August 25, 2014.

In 1984, the Swan Falls Agreement resolved a struggle between the State of Idaho and Idaho
Power over the company’s water rights at the Swan Falls Hydroelectric Project (Swan Falls
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Project). The agreement stated Idaho Power’s water rights at its hydroelectric facilities between
Milner Dam and Swan Falls entitled Idaho Power to a minimum flow at Swan Falls of 3,900
cubic feet per second (cfs) during the irrigation season and 5,600 cfs during the non-irrigation
season.

The Swan Falls Agreement placed the portion of the company’s water rights beyond the
minimum flows in a trust established by the Idaho Legislature for the benefit of Idaho Power and
Idahoans. Legislation establishing the trust granted the state authority to allocate trust water to
future beneficial uses in accordance with state law. Idaho Power retained the right to use water in
excess of the minimum flows at its facilities for hydroelectric generation until it was reallocated
to other uses.

Idaho Power filed suit in the SRBA in 2007 because of disputes about the meaning and
application of the Swan Falls Agreement. The company asked the court to resolve issues
associated with ldaho Power’s water rights and the application and effect of the trust provisions
of the Swan Falls Agreement. In addition, Idaho Power asked the court to determine whether the
agreement subordinated Idaho Power’s hydroelectric water rights to aquifer recharge.

A settlement signed in 2009 reaffirmed the Swan Falls Agreement and resolved the litigation by
clarifying the water rights held in trust by the State of Idaho are subject to subordination to future
upstream beneficial uses, including aquifer recharge. The settlement also committed the State of
Idaho and Idaho Power to further discussions on important water-management issues concerning
the Swan Falls Agreement and the management of water in the Snake River Basin. Idaho Power
and the State of Idaho are actively involved in those discussions. The settlement recognizes
water-management measures that enhance aquifer levels, springs, and river flows—such as
managed aquifer-recharge projects—to benefit agricultural development and hydroelectric
generation.

Idaho Power initiated and pursued a successful weather modification program in the Snake River
Basin. The company partnered with an existing program in the upper Snake River Basin and has
cooperatively expanded the existing weather-modification program, along with forecasting and
meteorological data support. In 2014, Idaho Power expanded its cloud-seeding program to the
Boise and Wood River basins, in collaboration with basin water users and the ldaho Water
Resource Board (IWRB). Wood River cloud seeding, along with the upper Snake River
activities, will benefit the Eastern Snake River Plain Aquifer (ESPA) Comprehensive Aquifer
Management Plan (CAMP) implementation through additional water supply.

Water-management activities for the ESPA are currently being driven by the recent agreement
between the Surface Water Coalition and the Idaho Ground Water Appropriators. This
agreement settled a call by the Surface Water Coalition against groundwater appropriators for the
delivery of water to its members at the Minidoka and Milner dams. The agreement provides a
plan for the management of groundwater resources on the ESPA with the goal of improving
aquifer levels and spring discharge upstream of Milner Dam. The plan provides short- and
long-term aquifer level goals that must be met to ensure a sufficient water supply for the Surface
Water Coalition. The plan also references ongoing management activities, such as aquifer
recharge. The plan provided the framework for modeling future management activities on the
ESPA. These management activities were included in the modeling to develop the flow file for
assessing hydropower production through the IRP planning horizon.
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On November 4, 2016, Idaho Department of Water Resources (IDWR) Director Gary Spackman
signed an order creating a Ground Water Management Area (GWMA\) for the ESPA. Spackman
told the Idaho Water Users Association at their November 2016 Water Law Seminar:

By designating a groundwater management area in the Eastern Snake Plain
Aquifer region, we bring all of the water users into the fold—cities, water districts
and others—who may be affecting aquifer levels through their consumptive use.
[...] As we’ve continued to collect and analyze water data through the years, we
don’t see recovery happening in the ESPA. We’re losing 200,000 acre-feet of
water per year.

Spackman said creating a GWMA will embrace the terms of a historic water settlement between
the Surface Water Coalition and groundwater users, but the GWMA for the ESPA will also seek
to bring other water users under management who have not joined a groundwater district,
including some cities.

Variable Energy Resource Integration

Since the mid-2000s, Idaho Power has completed multiple studies investigating the impacts and
costs associated with integrating VERS, such as wind and solar, without compromising
reliability. 1daho Power’s most recent VER study was completed in 2018. As suggested by
feedback from the 2017 IRP, as well as the results of Idaho Power’s 2018 Variable Energy
Resource Integration Analysis (2018 VER Study), several improvements were incorporated into
AURORA and the resource portfolio analysis of the 2019 IRP to model the adequate
maintenance of reserve margins as resources are added or removed in the IRP portfolios.

In compliance with Order Nos. 17-075 and 17-223 in Oregon Docket No. UM 1793, Idaho
Power filed the 2018 VER Study, which described the methods followed by Idaho Power to
estimate the amounts of regulating reserves necessary to integrate VER without compromising
system reliability. The methods followed in the 2018 VER Study (which were developed in
collaboration with the study’s technical review committee, including personnel from both the
Idaho and Oregon PUCSs) yielded estimated regulating reserve requirements necessary to balance
the netted system of load, wind, and solar (net load). The 2018 VER Study expressed these
regulating reserve requirements as the dynamically varying function of several factors:

e Season (spring, summer, fall, winter)

e Load-base schedule (two-hour ahead schedule)
e Time of day (for load)

e Wind-base schedule

e Solar-base schedule

The regulating reserve requirements necessary to balance net load for a given hour can be
expressed as dependent on the above five factors. The derivation of the regulating reserve
requirements from a net-load perspective captures the tendency of the three elements (i.e., load,
wind, and solar) to deviate from their respective base schedules in an offsetting manner.
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Therefore, the amount of regulating reserve required for net load is less than the sum of the
individual requirements for each element.

The 2018 VER Study suggested a unified VER integration analysis may be a favored approach
for assessing impacts and costs for incremental wind and solar additions going forward. The
2018 VER Study also notes that Idaho Power’s system is nearing a point where the current
system of reserve-providing resources (i.e., dispatchable thermal and hydro resources) can no
longer integrate additional VERSs without taking additional action to address potential reserve
requirement shortfalls. The 2018 VER Study concluded that additional investigation is warranted
into the combined effect of wind and solar, in a unified VER integration cost analysis, along with
the effects of Energy Imbalance Market (EIM) participation.

The 2018 VER Study also identified that, based on the current resources on Idaho Power’s
system, 173 MW of additional VERs could be integrated before reserve margin violations exceed
10 percent of the operating hours during the year. The study also concluded that at the high
relative penetration levels of variable wind and solar that currently exist on Idaho Power’s
system, additional analysis is warranted, and as Idaho Power gains more experience operating as
part of the EIM.

AURORA modeling used in the 2019 IRP has improved since the 2018 VER Study. The 2019
IRP uses the AURORA model Version 13.2.1001, which incorporates improvements in
modeling reserve requirements combined with Idaho Power’s own modeling improvements and
assumptions. Specifically, the HCC hydro units can use the hydro logic in AURORA, which
allows for spill. The resources dedicated to maintaining the additional reserves incur costs, such
as spill, which are captured within the model as increased cost to the portfolio. The model
version enhancements allow Idaho Power to include all 12 HCC hydro units as providing
reserves in the 2019 IRP LTCE process, which mirrors a more realistic HCC hydro operation.
The existing thermal units’ ability to provide reserves is nearly identical to the previous setup,
except that Valmy does not provide reserves. The evolution of using the enhanced capabilities in
AURORA to define the resource portfolios using the LTCE logic while simultaneously
incorporating the VER dynamic reserve rules associated with varying quantities of VERSs is a
significant advancement in portfolio design at Idaho Power.

For the 2019 IRP, integration charges for VERs are not used as an input into the AURORA
model because portfolio development for the 2019 IRP is being performed through LTCE
modeling. Under this approach, the model’s selection of resources is driven by the objective to
construct portfolios that are low cost and achieve the planning margin and regulating reserve
requirements. Based on approximations of the 2018 VER Study’s dynamically defined regulating
reserve requirements, the 2019 IRP includes hourly regulating reserves associated with current
levels of load, wind, and solar, as well as future portfolios having higher levels of load and
potentially higher levels of VERs.

For the 2019 IRP analysis, the 2018 VER Study provided the rules to define hourly reserves
needed to reliably operate the system based on current and future quantities of solar and wind
generation and load forecasted by season and time of day. Improvements in Version 13 of the
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AURORA model, compared to when the study was performed,® allow the 2018 VER Study
reserve rules to dynamically establish hourly reserves for different quantities of variable
resources in a portfolio. The reserves are defined separately, incorporating their combined
diversity benefits dynamically in the modeling. The reserve rules applied in the 2019 IRP include
defining hourly reserve requirements for “Load Up,” “Load Down,” “Solar Up,” “Solar Down,”
and “Wind Up.” The “Wind Down” reserves are included in the “Load Down” reserves, as
AURORA cannot dynamically apply the “Wind Down” reserves rules as defined and applied in
the study.

The 2019 IRP analysis is a step toward a unified VER integration cost analysis as concluded in
the 2018 VER Study. While the 2018 VER study provided valuable information regarding the
rules for reserve requirements, the modeling performed for the 2019 IRP provides more
information on how VERSs affect Idaho Power’s system and the ability to maintain sufficient
reserves. The 2019 IRP has allowed Idaho Power, via the AURORA model, to quantitatively
capture and enforce the hourly flexibility requirements for a portfolio to dynamically change
regulating reserves in line with the 2018 VER Study reserve requirement rules.

The results of the 2019 IRP portfolio development show that additional VERS are selected in a
majority of LTCE portfolios, and many of the portfolios show new solar resources selected and
coal units being retired. This indicates the model has sufficient regulating reserves to
economically retire a reserve-contributing coal unit while adding new solar resources.

Additionally, Idaho Power’s load is forecast to grow through 2022 and 2023, which allows more
VERs to be successfully integrated. The additional VERs in the AURORA integrated portfolio
analysis dynamically increase the system reserves associated with increased VER energy by
applying the 2018 VER Study rules to model reliable system operations. However, when
additional incremental VERSs are added to the system outside, or between, IRP cycles, there is
still a need to identify the incremental cost of maintaining adequate reserves for reliable
operations. This will require Idaho Power to continue to build on the advancements made by the
2019 IRP analysis of a unified VER integration cost first identified in the 2018 VER Study. As
noted in the near-term action plan, this will be performed in conjunction with the additional
experience the company gains from continued operation in the EIM, as well as with the
collaboration of a Technical Review Committee as part of an updated integration study.

Community Solar Pilot Program

Idaho

In response to customer interest, in June 2016, Idaho Power filed an application with the IPUC
requesting an order authorizing Idaho Power to implement an optional Community Solar Pilot
Program.

For the pilot program, ldaho Power proposed to build and own a 500-kilowatt (kW) single-axis
tracking community solar array in southeast Boise and allow a limited number of Idaho Power’s
Idaho customers to voluntarily subscribe to the generation output on a first-come basis.

® The 2018 VER Study was performed using Version 12.1.1046 of the AURORA model.
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Participating customers would be required to pay a one-time, upfront subscription fee, and in
return would receive a monthly bill credit for their designated share of the energy produced from
the array. Because the Idaho Power’s 2015 IRP did not reflect a load-serving need for the
proposed solar resource, the overall program design was intended to result in program
participants covering the full cost of the project with nominal impact to nonparticipating
customers.

The IPUC approved the pilot program on October 31, 2016, and marketing efforts for customer
subscriptions began immediately.

Due to insufficient program enrollment, in February 2019, Idaho Power filed with the IPUC to
suspend Schedule 63, Community Solar Pilot Program. The IPUC opened Case No. IPC-E-19-05
to process the request, and on April 26, 2019, issued Order No. 34317 approving the company’s
request to suspend Schedule 63. Idaho Power will continue to work with stakeholders to
determine a community solar program design that could be successful in a future offering.

Oregon

In 2016, the Oregon Legislature enacted Senate Bill (SB) 1547, which requires the OPUC to
establish a program for the procurement of electricity from community solar projects.
Community solar projects provide electric company customers the opportunity to share in the
costs and benefits associated with the electricity generated by solar photovoltaic systems, as
owners of or subscribers to a portion of the solar project.

Since 2016, the OPUC has conducted an inclusive implementation process to carefully design
and execute a program that will operate successfully, expand opportunities, and have a fair and
positive impact across electric company ratepayers. After an inclusive stakeholder process, the
OPUC adopted formal rules for the CSP on June 29, 2017, through Order No. 17-232, which
adopted Division 88 of Chapter 860 of the Oregon Administrative Rules. The rules also define
the program size, community solar project requirements, program participant requirements, and
details surrounding the opportunity for low-income participants, as well as information regarding
on-bill crediting.

Under the Oregon Community Solar Program rules, Idaho Power’s initial capacity tier is 3.3
MW. As of the date of this filing, Idaho Power has completed the interconnection study process
for a 2.95 MW project that intends to participate in the community solar program. The company
believes that the project is well positioned to obtain the necessary certifications to participate in
the community solar program. The proposed 2.95 MW project will use all but 305 kW of Idaho
Power’s initial capacity allocation.

Renewable Energy Certificates

A REC, also known as a green tag, represents the green or renewable attributes of energy

produced by a certified renewable resource. Specifically, a REC represents the renewable

attributes associated with the production of 1 MWh of electricity generated by a qualified

renewable energy resource, such as a wind turbine, geothermal plant, or solar facility. The
purchase of a REC buys the renewable attributes, or “greenness,” of that energy.
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A renewable or green energy provider (e.g., a wind farm) is credited with one REC for every 1
MWh of electricity produced. RECs produced by a certified renewable resource can either be
sold together with the energy (bundled), sold separately (unbundled), or be retired to comply
with a state- or federal-level renewable portfolio standard (RPS). An RPS is a policy requiring a
minimum amount (usually a percentage) of the electricity each utility delivers to customers to
come from renewable energy resources. Retired RECs also enable the retiring entity to claim the
renewable energy attributes of the corresponding amount of energy delivered to customers.

A certifying tracking system gives each REC a unique identification number to facilitate tracking
purchases, sales, and retirements. The electricity produced by the renewable resource is fed into
the electrical grid, and the associated REC can then be used (retired), held (banked), or traded
(sold).

REC prices depend on many factors, including the following:
e The location of the facility producing the RECs
e REC supply/demand
e Whether the REC is certified for RPS compliance
e The generation type associated with the REC (e.g., wind, solar, geothermal)
e Whether the RECs are bundled with energy or unbundled

When Idaho Power sells RECs, the proceeds are returned to Idaho Power customers through
each state’s power cost adjustment (PCA) mechanisms as directed by the IPUC in Order No.
32002 and by the OPUC in Order No. 11-086. Idaho Power cannot claim the renewable
attributes associated with RECs that are sold. The new REC owner has purchased the rights to
claim the renewable attributes of that energy.

Idaho Power customers who choose to purchase renewable energy can do so under Idaho
Power’s Green Power Program. Under this program, each dollar of green power purchased
represents 100 kilowatt-hours (kwWh) of renewable energy delivered to the regional power grid,
providing the Green Power Program participant associated claims for the renewable energy.
Most of the participant funds are used to purchase RECs from renewable projects in the
Northwest and to support Solar 4R Schools, a program designed to educate students about
renewable energy by placing solar installations on school property. A portion of the funds are
used to market the program, with the prospect of increasing participation in the program. On
behalf of program participants, Idaho Power obtains and retires RECs.

In 2018, Idaho Power purchased and subsequently retired 18,148 RECs on behalf of Green
Power participants. In 2018, all Green Power RECs were sourced from projects located in Idaho.

Renewable Portfolio Standard

As part of the Oregon Renewable Energy Act of 2007 (Senate Bill 838), the State of Oregon
established an RPS for electric utilities and retail electricity suppliers. Under the Oregon RPS,
Idaho Power is classified as a smaller utility because the company’s Oregon customers represent
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less than 3 percent of Oregon’s total retail electric sales. In 2017, per U.S. Energy Information
Administration (EIA) data, Idaho Power’s Oregon customers represented 1.4 percent of
Oregon’s total retail electric sales. As a smaller utility in the state of Oregon, Idaho Power will
likely have to meet a 5-percent RPS requirement beginning in 2025.

In 2016, the Oregon RPS was updated by Senate Bill 1547 to raise the target from 25 percent by
2025 to 50 percent renewable energy by 2040; however, Idaho Power’s obligation as a smaller
utility does not change.

The State of Idaho does not currently have an RPS.

Carbon Adder/Clean Power Plan

In June 2014, the Environmental Protection Agency (EPA) released, under Section 111(d) of the
Clean Air Act of 1970 (CAA), a proposed rule for addressing greenhouse gas (GHG) from
existing fossil fuel-fired electric generating units (EGU). The proposed rule was intended to
achieve a 30-percent reduction in CO2 emissions from the power sector by 2030. In August
2015, the EPA released the final rule under Section 111(d) of the CAA, referred to as the Clean
Power Plan (CPP), which required states to adopt plans to collectively reduce 2005 levels of
power sector CO2 emissions by 32 percent by 2030.

The final rule provided states until September 2018 to submit implementation plans, phasing in
several compliance periods beginning in 2022 and achieving the final emissions goals by 2030.
In August 2018, the EPA proposed the Affordable Clean Energy (ACE) rule to replace the CPP
under Section 111(d) of the CAA for existing electric utility generating units.

The new proposed rule is limited to reduction and compliance measures occurring at the physical
location of each plant, removing the proposal to require reductions outside the boundaries of
plants. The Affordable Clean Energy (ACE) rule also provides for more state-specific control
over implementation of the rule to address GHG emissions from existing coal-fired power plants,
with a focus on state evaluation of improvement potential, technical feasibility, applicability, and
remaining useful life of each unit.

Because the rule is premised on state implementation plans, the terms of which Idaho Power
does not control, and due to the existing and potential changes in legislation, regulation, and
government policy with respect to environmental matters as a result of the presidential
administration's executive orders and the EPA’s proposal to repeal and replace the CPP, as of the
date of this report and in light of these executive actions, Idaho Power is uncertain whether and
to what extent the replacement CPP may impact its operations in the near future. For the 2019
IRP, Idaho Power assumes a carbon adder to account for costs associated with CO2 emissions.
The analyzed carbon cost forecasts are discussed in Chapter 8.
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3. IDAHO POWER TODAY

Customer Load and Growth

In 1994, Idaho Power served approximately
329,000 general business customers. In
2019, Idaho Power served more than
560,000 general business customers in
Idaho and Oregon. Firm peak-hour load has
increased from 2,245 MW in 1994 to about
3,400 MW. On July 7, 2017, the peak-hour
load reached 3,422 MW—the system
peak-hour record.

Average firm load increased from 1,375
average MW (aMW) in 1994 to 1,801
aMW in 2018 (load calculations exclude
the load from the former special-contract
customer Astaris, or FMC). Additional details of Idaho Power’s historical load and customer
data are shown in Figure 3.1 and Table 3.1. The data in Table 3.1 suggests each new customer
adds over 5.0 kW to the peak-hour load and over 3.0 average kW (akW) to the average load.

Residential construction growth in southern Idaho.

Since 1994, Idaho Power’s total nameplate generation has increased from 2,661 MW to 3,594
MW. Table 3.1 shows Idaho Power’s changes in reported nameplate capacity since 1994.
Additionally, Idaho Power has added about 228,000 new customers since 1994.

Idaho Power anticipates adding approximately 10,900 customers each year throughout the
20-year planning period. The expected-case load forecast for the entire system predicts summer
peak-hour load requirements will grow nearly 50 MW per year, and the average-energy
requirement is forecast to grow over 20 aMW per year. More detailed customer and load forecast
information is presented in Chapter 7 and in Appendix A—Sales and Load Forecast.
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Figure 3.1 Historical capacity, load, and customer data
Table 3.1 Historical capacity, load and customer data

Year Total Nameplate Generation (MW) Peak Firm Load (MW) Average Firm Load (aMW) Customers!

1994 2,661 2,245 1,375 329,094
1995 2,703 2,224 1,324 339,450
1996 2,703 2,437 1,438 351,261
1997 2,728 2,352 1,457 361,838
1998 2,738 2,535 1,491 372,464
1999 2,738 2,675 1,552 383,354
2000 2,738 2,765 1,654 393,095
2001 2,851 2,500 1,576 403,061
2002 2,912 2,963 1,623 414,062
2003 2,912 2,944 1,658 425,599
2004 2,912 2,843 1,671 438,912
2005 3,085 2,961 1,661 456,104
2006 3,085 3,084 1,747 470,950
2007 3,093 3,193 1,810 480,523
2008 3,276 3,214 1,816 486,048
2009 3,276 3,031 1,744 488,813
2010 3,276 2,930 1,680 491,368
2011 3,276 2,973 1,712 495,122
2012 3,594 3,245 1,746 500,731
2013 3,594 3,407 1,801 508,051
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Year Total Nameplate Generation (MW) Peak Firm Load (MW) Average Firm Load (aMW) Customers?

2014 3,594 3,184 1,739 515,262
2015 3,594 3,402 1,748 524,325
2016 3,594 3,299 1,750 533,935
2017 3,594 3,422 1,807 544,378
2018 3,6592 3,392 1,810 556,926

1  Year-end residential, commercial, and industrial customers, plus the maximum number of active irrigation customers.
2 Reported nameplate capacity reflects recent modifications to hydroelectric facilities.

2018 Energy Sources

Idaho Power’s energy sources for 2018 are shown in Figure 3.2. Idaho Power-owned generating
capacity was the source for 71.4 percent of the energy delivered to customers. Hydroelectric
production from company-owned projects was the largest single source of energy at 46.4 percent
of the total. Coal contributed 17.5 percent, and natural gas- and diesel-fired generation
contributed 7.5 percent. Purchased power comprised 28.6 percent of the total energy delivered to
customers. Of the purchased power, 9.3 percent of the total delivered energy was from the
wholesale electric market. The remaining purchased power, 19.3 percent, was from long-term
energy contracts (Public Utility Regulatory Policies Act of 1978 [PURPA] and PPAS) primarily
from wind, solar, hydro, geothermal, and biomass projects (in order of decreasing percentage).
While Idaho Power receives production from PURPA and PPA projects, the company sells the
RECs it receives associated with the production and does not represent the energy from these
projects as energy delivered to customers.

Purchased

Power, 28.6%
Hydroelectric,
46.4%

Natural Gas &
Diesel,7.5%

Figure 3.2 2018 energy sources

Existing Supply-Side Resources

Table 3.2 shows all of Idaho Power’s existing company-owned resources, nameplate capacities,
and general locations.
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Table 3.2 Existing resources
Generator Nameplate

Resource Type Capacity (MW) Location
American Falls Hydroelectric 92.3 Upper Snake
Bliss Hydroelectric 75.0 Mid-Snake
Brownlee Hydroelectric 652.6 Hells Canyon
C. J. Strike Hydroelectric 82.8 Mid-Snake
Cascade Hydroelectric 12.4 North Fork Payette
Clear Lake Hydroelectric 2.5 South Central Idaho
Hells Canyon Hydroelectric 391.5 Hells Canyon
Lower Malad Hydroelectric 13.5 South Central Idaho
Lower Salmon Hydroelectric 60.0 Mid-Snake
Milner Hydroelectric 59.4 Upper Snake
Oxbow Hydroelectric 190.0 Hells Canyon
Shoshone Falls Hydroelectric 11.5 Upper Snake
Swan Falls Hydroelectric 27.2 Mid-Snake
Thousand Springs Hydroelectric 6.8 South Central Idaho
Twin Falls Hydroelectric 52.9 Mid-Snake
Upper Malad Hydroelectric 8.3 South Central Idaho
Upper Salmon A Hydroelectric 18.0 Mid-Snake
Upper Salmon B Hydroelectric 16.5 Mid-Snake
Boardman Coal 64.2 North Central Oregon
Jim Bridger Coal 770.5 Southwest Wyoming
North Valmy* Coal 283.5 North Central Nevada
Langley Gulch Natural Gas—CCCT 3185 Southwest Idaho
Bennett Mountain Natural Gas—SCCT 172.8 Southwest Idaho
Danskin Natural Gas—SCCT 270.9 Southwest Idaho
Salmon Diesel Diesel 5.0 Eastern Idaho
Total existing nameplate capacity 3,658.6

* North Valmy Unit 1 was exited at the end of 2019.

The following sections describe Idaho Power’s existing supply-side resources and long-term

power purchase contracts.

Hydroelectric Facilities

Idaho Power operates 17 hydroelectric projects on the Snake River and its tributaries. Together,
these hydroelectric facilities provide a total nameplate capacity of 1,773 MW and annual
generation equal to approximately 1,000 aMW, or 8.7 million MWHh, under median water

conditions.
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Hells Canyon Complex

The backbone of Idaho Power’s hydroelectric system is the HCC in the Hells Canyon reach of
the Snake River. The HCC consists of Brownlee, Oxbow, and Hells Canyon dams and the
associated generation facilities. In a normal water year, the three plants provide approximately
70 percent of Idaho Power’s annual hydroelectric generation and enough energy to meet over 30
percent of the energy demand of retail customers. Water storage in Brownlee Reservoir also
enables the HCC projects to provide the major portion of Idaho Power’s peaking and load
following capability.

Idaho Power operates the HCC to comply with the existing annual FERC license, as well as
voluntary arrangements to accommodate other interests, such as recreational use and
environmental resources. Among the arrangements are the Fall Chinook Program, voluntarily
adopted by Idaho Power in 1991 to protect the spawning and incubation of fall Chinook salmon
below Hells Canyon Dam. The fall Chinook salmon is currently listed as threatened under the
ESA.

Brownlee Reservoir is the main HCC reservoir and Idaho Power’s only reservoir with significant
active storage. Brownlee Reservoir has 101 vertical feet of active storage capacity, which equals
approximately 1 million acre-feet of water. Both Oxbow and Hells Canyon reservoirs have
significantly smaller active storage capacities—approximately 0.5 percent and 1 percent of
Brownlee Reservoir’s volume, respectively.

Brownlee Reservoir is a year-round, multiple-use resource for Idaho Power and the Pacific
Northwest. Although its primary purpose is to provide a stable power source, Brownlee
Reservoir is also used for system flood risk management, recreation, and the benefit of fish and
wildlife resources.

Brownlee Dam is one of several Pacific Northwest dams coordinated to provide springtime flood
risk management on the lower Columbia River. Idaho Power operates the reservoir in accordance
with flood risk management guidance received from the US Army Corps of Engineers (COE) as
outlined in Article 42 of the existing FERC license.

After flood risk management requirements have been met in late spring, Idaho Power attempts to
refill the reservoir to meet peak summer electricity demands and provide suitable habitat for
spawning bass and crappie. The full reservoir also offers optimal recreational opportunities
through the Fourth of July holiday.

The US Bureau of Reclamation (USBR) releases water from USBR storage reservoirs in the
Snake River Basin above Brownlee Reservoir to augment flows in the lower Snake River to help
anadromous fish migrate past the Federal Columbia River Power System (FCRPS) projects. The
releases are part of the flow augmentation implemented by the 2008 FCRPS biological opinion.
Much of the flow augmentation water travels through Idaho Power’s middle Snake River (mid-
Snake) projects, with all the flow augmentation eventually passing through the HCC before
reaching the FCRPS projects.

Brownlee Reservoir’s releases are managed to maintain operationally stable flows below Hells
Canyon Dam in the fall because of the Fall Chinook Program adopted by Idaho Power in 1991.
The stable flow is set at a level to protect fall Chinook spawning nests, or redds. During fall
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Chinook operations, Idaho Power attempts to refill Brownlee Reservoir by the first week of
December to meet wintertime peak-hour loads. The fall Chinook plan spawning flows establish
the minimum flow below Hells Canyon Dam throughout the winter until the fall Chinook fry
emerge in the spring.

Upper Snake and Mid-Snake Projects

Idaho Power’s hydroelectric facilities upstream from the HCC include the Cascade, Swan Falls,
C. J. Strike, Bliss, Lower Salmon, Upper Salmon, Upper and Lower Malad, Thousand Springs,
Clear Lake, Shoshone Falls, Twin Falls, Milner, and American Falls projects. Although the
upstream projects typically follow run-of-river (ROR) operations, a small amount of peaking and
load-following capability exists at the Lower Salmon, Bliss, and C. J. Strike projects. These three
projects are operated within the FERC license requirements to coincide with daily system peak
demand when load-following capacity is available.

Idaho Power completed a study to identify the effects of load-following operations at the Lower
Salmon and Bliss power plants on the Bliss Rapids snail, a threatened species under the ESA.
The study was part of a 2004 settlement agreement with the US Fish and Wildlife Service (FWS)
to relicense the Upper Salmon, Lower Salmon, Bliss, and C. J. Strike hydroelectric projects.
During the study, Idaho Power annually alternated operating the Bliss and Lower Salmon
facilities under ROR and load-following operations. Study results indicated while load-following
operations had the potential to harm individual snails, the operations were not a threat to the
viability or long-term persistence of the species.

A Bliss Rapids Snail Protection Plan developed in consultation with the FWS was completed in
March 2010. The plan identifies appropriate protection measures to be implemented by Idaho
Power, including monitoring snail populations in the Snake River and associated springs. By
implementing the protection and monitoring measures, the company has been able to operate the
Lower Salmon and Bliss projects in load-following mode while protecting the stability and
viability of the Bliss Rapids snail. Idaho Power has received a license amendment from FERC
for both projects that allows load-following operations to resume.

Water Lease Agreements

Idaho Power views the rental of water for delivery through its hydroelectric system as a
potentially cost-effective power-supply alternative. Water leases that allow the company to
request delivery when the hydroelectric production is needed are especially beneficial. Acquiring
water through the water bank also helps the company improve water-quality and temperature
conditions in the Snake River as part of ongoing relicensing efforts associated with the HCC.
The company does not currently have any standing water lease agreements. However, single year
leases from the Upper Snake Basin are occasionally available, and the company plans to
continue to evaluate potential water lease opportunities in the future.
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Cloud Seeding

In 2003, Idaho Power implemented a cloud-seeding
program to increase snowpack in the south and middle
forks of the Payette River watershed. In 2008, Idaho Power
began expanding its program by enhancing an existing
program operated by a coalition of counties and other
stakeholders in the upper Snake River Basin above Milner
Dam. Idaho Power has continued to collaborate with the
IWRB and water users in the upper Snake, Boise, and
Wood river basins to expand the target area to include
those watersheds.

Idaho Power seeds clouds by introducing silver iodide
(Agl) into winter storms. Cloud seeding increases
precipitation from passing winter storm systems. If a storm
has abundant supercooled liquid water vapor and
appropriate temperatures and winds, conditions are optimal
for cloud seeding to increase precipitation. Idaho Power uses two methods to seed clouds:

Cloud seeding ground generators

1. Remotely operated ground generators releasing Agl at high elevations
2. Modified aircraft burning flares containing Agl

Benefits of either method vary by storm, and the combination of both methods provides the most
flexibility to successfully introduce Agl into passing storms. Minute water particles within the
clouds freeze on contact with the Agl particles and eventually grow and fall to the ground as
snow downwind.

Agl particles are very efficient ice nuclei, allowing minute quantities to have an appreciable
increase in precipitation. It has been used as a seeding agent in numerous western states for
decades without any known harmful effects.* Analyses conducted by Idaho Power since 2003
indicate the annual snowpack in the Payette River Basin increased between 1 and 22 percent
annually, with an annual average of 11.3 percent. Idaho Power estimates cloud seeding provides
an additional 424,000 acre-feet in the upper Snake River, 113,000 acre-feet in the Wood River
Basin, 229,000 acre-feet in the Boise Basin, and 212,000 acre-feet from the Payette River Basin.
At program build-out (including additional aircraft and remote ground generators), Idaho Power
estimates additional runoff from the Payette, Boise, Wood, and Upper Snake projects will total
approximately 1,269,000 acre-feet. The additional water from cloud seeding fuels the
hydropower system along the Snake River.

Seeded and Natural Orographic Wintertime Clouds: the Idaho Experiment (SNOWIE) was a
joint project between National Science Foundation and Idaho Power. Researchers from the
Universities of Wyoming, Colorado, and Illinois used Idaho Power’s operational cloud seeding
project, meteorological tools, and equipment to identify changes within wintertime precipitation

* weathermod.org/wp-content/uploads/2018/03/EnvironmentalImpact.pdf

Footnotes continued on the next page.
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after seeding has taken place. Ground breaking discoveries continue to be evaluated from this
dataset collected in winter 2017. Multiple scientific publications have already been published,®
with more planned for submission about the effects and benefits of cloud seeding.

For the 2018 to 2019 winter season, Idaho Power continued to collaborate with the State of 1daho
and water users to augment water supplies with cloud seeding. The program included 32 remote
controlled, ground-based generators and two aircraft for Idaho Power-operated cloud seeding in
the central mountains of ldaho (Payette, Boise, and Wood River basins). The Upper Snake River
Basin program included 25 remote-controlled, ground-based generators and one aircraft operated
by Idaho Power targeting the Upper Snake, as well as 25 manual, ground-based generators
operated by a coalition of stakeholders in the Upper Snake. The 2018 to 2019 season provided
abundant storms and seeding opportunities. Suspension criteria were met in some areas in early
February, and operations were suspended for the season for all target areas by early March.

Coal Facilities
Boardman

Idaho Power owns 10 percent, or 64.2 MW (generator nameplate rating), of the Boardman
coal-fired power plant located near Boardman, Oregon. The plant consists of a single generating
unit. Portland General Electric has 90 percent ownership and is the operator of the Boardman
facility.

The 2019 IRP assumes Idaho Power’s share of the Boardman plant will not be available after
December 31, 2020. An agreement reached between the Oregon Department of Environmental
Quality (ODEQ), PGE, and the EPA related to compliance with Regional Haze Best Available
Retrofit Technology (RH BART) rules on particulate matter, sulfur dioxide (SO2), and nitrogen
oxide (NOx) emissions, requires the Boardman facility to cease coal-fired operations by year-end
2020.

Jim Bridger

Idaho Power owns one-third, or 771 MW (generator nameplate rating), of the Jim Bridger
coal-fired power plant located near Rock Springs, Wyoming. The Jim Bridger plant consists of
four generating units. PacifiCorp has two-thirds ownership and is the operator of the Jim Bridger
facility. For the 2019 IRP, Idaho Power used the AURORA model’s capacity expansion
capability to evaluate a range of exit dates for the company’s participation in the Jim Bridger
units, where the evaluated exit dates were determined by the model within feasibility guidelines.

North Valmy

Idaho Power currently owns 50 percent, or 284 MW (generator nameplate rating), of the second
generating unit at the North VValmy coal-fired power plant located near Winnemucca, Nevada.

® French, J. R., and Coauthors, 2018: Precipitation formation from orographic cloud seeding. Proc. Natl.
Acad. Sci. USA, 115, 1168-1173, doi.org/10.1073/pnas.1716995115.

Tessendorf, S.A., and Coauthors, 2019: Transformational approach to winter orographic weather
modification research: The SNOWIE Project. Bull. Amer. Meteor. Soc., 100, 71-92,
journals.ametsoc.org/doi/full/10.1175/BAMS-D-17-0152.1.
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The North Valmy plant consisted of two generating units. NV Energy has 50 percent ownership
and is the operator of the North Valmy facility. For the AURORA-based capacity expansion
modeling performed for the 2019 IRP analysis, Idaho Power captured the exit from Unit 1
participation at year-end 2019 and assumed an exit from Unit 2 participation no later than year-
end 2025 and no earlier than year-end 2022. The exit from Unit 1 occurred as planned at year-
end 2019. Precise exit timing of Valmy Unit 2 will be examined by Idaho Power in the coming
months to determine an optimized exit strategy that considers economics of the exit and the
requirement for the provision of affordable, reliable power. See Chapter 1 Summary, section
Valmy Unit 2 Exit Date for further discussion of Valmy Unit 2.

Natural Gas Facilities and Salmon Diesel
Bennett Mountain

Idaho Power owns and operates the Bennett Mountain plant, which consists of a 173-MW
Siemens—Westinghouse 501F natural gas-fired Simple-Cycle Combustion Turbine (SCCT)
located east of the Danskin plant in Mountain Home, Idaho. The Bennett Mountain plant is also
dispatched as needed to support system load.

Danskin

The Danskin facility is located northwest of Mountain Home, Idaho. Idaho Power owns and
operates one 179-MW Siemens 501F and two 46-MW Siemens—Westinghouse W251B12A
SCCTs at the facility. The two smaller turbines were installed in 2001, and the larger turbine was
installed in 2008. Idaho Power is currently evaluating options to repower the two smaller
Danskin turbines to improve efficiency and start capability, expand dispatch flexibility, and
lower emissions. The Danskin units are dispatched when needed to support system load.

Langley Gulch

Idaho Power owns and operates the Langley Gulch plant which utilizes a nominal 318-MW
natural gas-fired Combined-Cycle Combustion Turbine (CCCT). The plant consists of one 187-
MW Siemens STG-5000F4 combustion turbine and one 131.5-MW Siemens SST-700/SST-900
reheat steam turbine. The Langley Gulch plant, located south of New Plymouth in Payette
County, Idaho, became commercially available in June 2012.

Salmon Diesel

Idaho Power owns and operates two diesel generation units in Salmon, Idaho. The Salmon units
have a combined generator nameplate rating of 5 MW and are operated during emergency
conditions, primarily for voltage and load support.

Solar Facilities

In 1994, a 25-kW solar PV array with 90 panels was installed on the rooftop of Idaho Power’s
corporate headguarters (CHQ) in Boise, Idaho. The 25-kW solar array is still operational, and
Idaho Power uses the hourly generation data from the solar array for resource planning.

In 2015, Idaho Power installed a 50-kW solar array at its new Twin Falls Operations Center. The
array came on-line in October 2016.
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Idaho Power also has solar lights in its parking lot and uses small PV panels in its daily
operations to supply power to equipment used for monitoring water quality, measuring
streamflows, and operating cloud-seeding equipment. In addition to these solar PV installations,
Idaho Power participates in the Solar 4R Schools Program and owns a mobile solar trailer that
can be used to supply power for concerts, radio remotes, and other events.

Solar End-of-Feeder Project

The Solar End-of-Feeder Pilot Project is a
small-scale (18 kWAac) proof-of-concept
PV system evaluated as a non-wires
alternative to traditional methods to
mitigate low voltage near the end of a
distribution feeder. The purpose of the
pilot was to evaluate its operational
performance and its cost-effectiveness
compared to traditional low-voltage
mitigation methods. Traditional methods
for mitigating low voltage include the
addition of capacitor banks, voltage
regulators, or reconductoring. Capacitor
banks and voltage regulators are relatively
inexpensive solutions compared to reconductoring, but these solutions were not viable options
for this location due to distribution feeder topology.

Solar installation as part of the Solar End-of-Feeder
Project.

The Solar End-of-Feeder Project was installed and has been in operation since October 2016.
The project has operated as expected by effectively mitigating low voltage. The Solar End-of-
Feeder Pilot Project will continue to be monitored internally.

Customer Generation Service

Idaho Power’s on-site generation and net metering services allow customers to generate power
on their property and connect to Idaho Power’s system. For participating customers, the energy
generated is first consumed on the property itself, while excess energy flows out to the
company’s grid. Most customers use solar PV systems. As of March 31, 2019, there were 3,595
solar PV systems interconnected through the company’s customer generation tariffs with a total
capacity of 30.356 MW. At that time, the company had received completed applications for an
additional 436 solar PV systems, representing an incremental capacity of 7.213 MW. For further
details regarding customer-owned generation resources interconnected through the company’s
on-site generation and net metering services, see tables 3.3 and 3.4.
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Table 3.3 Customer generation service customer count as of March 31, 2019
Resource Type Active Pending Total
Idaho Total 3,589 429 4,018

Solar PV 3,541 428 3,969
Wind 38 0 38
Other/hydroelectric 10 1 11
Oregon Total 55 8 63
Solar PV 54 8 62
Wind 1 0 1
Other/hydroelectric 0 0 0
Total 3,644 437 4,081

Table 3.4 Customer generation service generation capacity (MW) as of March 31, 2019
Resource Type Active Pending Total
Idaho Total 29.533 7.125 36.658

Solar PV 29.189 7.113 36.302
Wind 0.198 0.000 0.198
Other/hydroelectric 0.146 0.012 0.158
Oregon Total 1.170 0.100 1.270
Solar PV 1.167 0.100 1.267
Wind 0.002 0.000 0.002
Other/hydroelectric 0.000 0.000 0.000
Total 30.703 7.225 37.928

Oregon Solar Program

In 2009, the Oregon Legislature passed Oregon Revised Statute (ORS) 757.365 as amended by
HB 3690, which mandated the development of pilot programs for electric utilities operating in
Oregon to demonstrate the use and effectiveness of volumetric incentive rates for electricity
produced by solar PV systems.

As required by the OPUC in Order Nos. 10-200 and 11-089, Idaho Power established the Oregon
Solar PV Pilot Program in 2010, offering volumetric incentive rates to customers in Oregon.
Under the pilot program, Idaho Power acquired 400 kW of installed capacity from solar PV
systems with a nameplate capacity of less than or equal to 10 kW. In July 2010, approximately
200 kW were allocated, and the remaining 200 kW were offered during an enrollment period in
October 2011. However, because some PV systems were not completed from the 2011
enrollment, a subsequent offering was held on April 1, 2013, for approximately 80 kW.
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In 2013, the Oregon Legislature passed HB 2893, which increased Idaho Power’s required
capacity amount by 55 kW. An enrollment period was held in April 2014, and all capacity was
allocated, bringing Idaho Power’s total capacity in the program to 455 kW.

Public Utility Regulatory Policies Act

In 1978, the US congress passed PURPA, requiring investor-owned electric utilities to purchase
energy from any qualifying facility (QF) that delivers energy to the utility. A QF is defined by
FERC as a small renewable-generation project or small cogeneration project. Cogeneration and
small power producers (CSPP) are often associated with PURPA. Individual states were tasked
with establishing PPA terms and conditions, including price, that each state’s utilities are
required to pay as part of the PURPA agreements. Because Idaho Power operates in Idaho and
Oregon, the company must adhere to IPUC rules and regulations for all PURPA facilities located
in Idaho, and to OPUC rules and regulations for all PURPA facilities located in Oregon. The
rules and regulations are similar but not identical for the two states.

Under PURPA, Idaho Power is required to pay for generation at the utility’s avoided cost, which
is defined by FERC as the incremental cost to an electric utility of electric energy or capacity
which, but for the purchase from the QF, such utility would generate itself or purchase from
another source. The process to request an Energy Sales Agreement for Idaho QFs is described in
Schedule 73, and for Oregon QFs, Schedule 85. QFs also have the option to sell energy “as-
available” under Schedule 86.

As of April 1, 2019, Idaho Power had 133 PURPA contracts with independent developers for
approximately 1,148 MW of nameplate capacity. These PURPA contracts are for hydroelectric
projects, cogeneration projects, wind projects, solar projects, anaerobic digesters, landfill gas,
wood-burning facilities, and various other small, renewable-power generation facilities. Of the
133 contracts, 127 were on-line as of April 1, 2019, with a cumulative nameplate rating of
approximately 1,119 MW. Figure 3.3 shows the percentage of the total PURPA nameplate
capacity of each resource type under contract.

Biomass
3% Cogen/Thermal

1%

Figure 3.3 PURPA contracts by resource type
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Idaho Power cannot predict the level of future PURPA development; therefore, only signed
contracts are accounted for in Idaho Power’s resource planning process. Generation from
PURPA contracts is forecasted early in the IRP planning process to update the accounting of
supply-side resources available to meet load. The PURPA forecast used in the 2019 IRP was
completed in October 2018. Detail on signed PURPA contracts, including capacity and
contractual delivery dates, is included in Appendix C—Technical Appendix.

Non-PURPA Power Purchase Agreements
Elkhorn Wind

In February 2007, the IPUC approved a PPA with Telocaset Wind Power Partners, LLC, for 101
MW of nameplate wind generation from the Elkhorn Wind Project located in northeastern
Oregon. The Elkhorn Wind Project was constructed during 2007 and began commercial
operations in December 2007. Under the PPA, Idaho Power receives all the RECs from the
project. lIdaho Power’s contract with Telocaset Wind Power Partners, LLC, expires December
2027.

Raft River Unit 1

In January 2008, the IPUC approved a PPA with Raft River Energy I, LLC, for approximately 13
MW of nameplate generation from the Raft River Geothermal Power Plant Unit 1 located in
southern Idaho. The Raft River project began commercial operations in October 2007 under a
PURPA contract with Idaho Power that was canceled when the new PPA was approved by the
IPUC. Idaho Power is entitled to 51 percent of all RECs generated by the project for the
remaining term of the agreement. Idaho Power’s contract with Raft River Energy I, LLC, expires
April 2033.

Neal Hot Springs

In May 2010, the IPUC approved a PPA with USG Oregon, LLC, for approximately 22 MW of
nameplate generation from the Neal Hot Springs Unit 1 geothermal project located in eastern
Oregon. The Neal Hot Springs Unit 1 project achieved commercial operation in November 2012.
Under the PPA, Idaho Power receives all RECs from the project. Idaho Power’s contract with
USG Oregon, LLC expires November 2037.

Jackpot Solar

On March 22, 2019, Idaho Power and Jackpot Holdings, LLC entered a 20-year PPA for the
purchase and sale of 120 MW of solar electric generation from the Jackpot Solar facility located
north of the Idaho—Nevada state line near Rogerson, Idaho. Under the terms of the PPA, Idaho
Power will receive all RECs from the project. Jackpot Solar is scheduled to be on-line December
2022,

An application was submitted to the IPUC on April 4, 2019, requesting an order that approves
the PPA and on December 24, 2019, the IPUC issued Order No. 34515 approving the Jackpot
Solar PPA. On the same day as the IPUC application, Idaho Power submitted a notice to the
OPUC, in accordance with OAR 860-089-100(3) and (4), of an exception from Oregon’s
competitive-bidding requirements for electric utilities as the PPA with Jackpot Holdings, LLC
presents a time-limited opportunity to acquire a resource of unique value to Idaho Power
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customers. On December 24, 2019, the IPUC issued Order No. 34515 approving the PPA with
Jackpot Holdings, LLC.

Clatskanie Energy Exchange

In September 2009, Idaho Power and the Clatskanie People’s Utility District (Clatskanie PUD)
in Oregon entered into an energy exchange agreement. Under the agreement, Idaho Power
receives the energy as it is generated from the 18-MW power plant at Arrowrock Dam on the
Boise River; in exchange, Idaho Power provides the Clatskanie PUD energy of an equivalent
value delivered seasonally, primarily during months when lIdaho Power expects to have surplus
energy. An energy bank account is maintained to ensure a balanced exchange between the parties
where the energy value will be determined using the Mid-Columbia market price index. The
Arrowrock project began generating in January 2010, with the initial exchange agreement with
Idaho Power ending in 2015. At the end of the initial term, Idaho Power exercised its right to
extend the agreement through 2020. Idaho Power holds one more option to extend through 2025,
exercisable in 2020. The Arrowrock project is expected to produce approximately 81,000 MWh
annually.

Wholesale Contracts
Idaho Power currently has no long-term wholesale energy contracts (no long-term wholesale
sales contracts and no long-term wholesale purchase contracts).

Power Market Purchases and Sales

Idaho Power relies on regional power markets to supply a significant portion of energy and
capacity needs during certain times of the year. Idaho Power is especially dependent on the
regional power market purchases during peak-load periods. The existing transmission system is
used to import the power purchases. A reliance on regional power markets has benefited Idaho
Power customers during times of low prices through the import of low-cost energy. Customers
also benefit from sales revenues associated with surplus energy from economically dispatched
resources.

Transmission MW Import Rights

Idaho Power’s interconnected transmission system facilitates market purchases to access
resources to serve load. Five transmission paths connect Idaho Power to neighboring utilities:

1. ldaho—Northwest (Path 14)
2. ldaho—Nevada (Path 16)

3. Idaho—Montana (Path 18)
4. ldaho-Wyoming (Path 19)
5. Idaho-Utah (Path 20).

Idaho Power’s interconnected transmission facilities were all jointly developed with other
entities and act to meet the needs of the interconnecting participants. Idaho Power owns various
amounts of capacity across each transmission path; the paths and their associated capacity are
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further described in Chapter 6. Idaho Power reserves portions of its transmission capacity to
import energy for load service (network set-aside); this set-aside capacity along with existing
contractual obligations consumes nearly all of Idaho Power’s import capacity on all paths (see
Table 6.1 in Chapter 6).
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4. FUTURE SUPPLY-SIDE GENERATION AND STORAGE
RESOURCES

Generation Resources

Supply-side generation resources include traditional generation resources, renewable resources,
and storage resources. Idaho Power gives equal treatment to both supply-side and demand-side
resources. As discussed in Chapter 5, demand-side programs are an essential and valuable
component of Idaho Power’s resource strategy. The following sections describe the supply-side
resources and energy-storage technologies considered when Idaho Power developed and
analyzed the resource portfolios for the 2019 IRP. Not all supply-side resources described in this
section were included in the modeling, but every resource described was considered.

The primary source of cost information for the 2019 IRP is the 2018 Annual Technology
Baseline (ATB) report released by the National Renewable Energy Laboratory (NREL) in July
2018.5 Other information sources were relied on or considered on a case-by-case basis depending
on the credibility of the source and the recency of the information. For a full list of all the
resources considered and cost information, refer to Chapter 7. All cost information presented are
in nominal dollars with an on-line date of 2023 for all levelized cost of energy (LCOE)
calculations. Provided levelized cost figures are based on Idaho Power’s cost of capital and may
differ from other reported levelized costs.

Renewable Resources

Renewable energy resources serve as the foundation of Idaho Power’s existing portfolio. The
company emphasizes a long and successful history of prudent renewable resource development
and operation, particularly as related to its fleet of hydroelectric generators. In the 2019 IRP, a
variety of renewable resources were included in many of the portfolios analyzed. Renewable
resources are discussed in general terms in the following sections.

Solar

The primary types of solar generation technology are utility-scale photovoltaic (PV) and
distributed PV. In general, PV technology absorbs solar energy collected from sunlight shining
on panels of solar cells, and a percentage of the solar energy is absorbed into the semiconductor
material. The energy accumulated inside the semiconductor material creates an electric current.
The solar cells have one or more electric fields that force electrons to flow in one direction as a
direct current (DC). The DC energy passes through an inverter, converting it to alternating
current (AC) that can then be used on site or sent to the grid.

Solar insolation is a measure of solar radiation reaching the earth’s surface and is used to
evaluate the solar potential of an area. Typically, insolation is measured in KWh per square meter
(m?) per day (daily insolation average over a year). The higher the insolation number, the better

6 atb.nrel.gov/
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the solar-power potential for an area. NREL insolation charts show the desert southwest has the
highest solar potential in the continental US.

Modern solar PV technology has existed for several years but has historically been cost
prohibitive. Recent improvements in technology and manufacturing, combined with increased
demand, have made PV resources more cost competitive with other renewable and conventional
generating technologies.

For Idaho Power’s cost estimates and operating parameters for utility-scale PV resources, see the
Supply-Side Resource section of Appendix C: Technical Report of the Second Amended 2019
IRP.

Rooftop solar was considered in two forms as part of the 2019 IRP.

In addition to generic locations for solar PV arrays, the 2019 IRP analyzed select areas that are
reflective of a targeted siting for solar capacity within Idaho Power’s service area. Targeted solar
is a process of identifying select locations on the delivery system where a solar facility could
defer growth or reliability investments on the distribution or transmission system. These select
areas are limited in size at 0.5 MW, with a total of 10 MW for the 20-year planning period. See
the Targeted Grid Solar section later in this chapter for further discussion.

Advancements in energy storage technologies have focused on coupling storage devices with
solar PV resources to mitigate and offset the effects of an intermittent generation source. This
coupling or pairing of resources was modeled and considered in the 2019 IRP. For a more

complete description of battery storage, refer to the Storage Resources section of this chapter.

For Idaho Power’s cost estimates and operating parameters for single-axis tracking, utility-scale
PV resources, see the Supply-Side Resource section of Appendix C: Technical Report of the
Second Amended 2019 IRP.

Solar-Capacity Value

For the 2019 IRP, Idaho Power updated the capacity value of solar using the 8,760-based method
developed by NREL’ and detailed herein. The NREL method is specifically described as a
technique for representing VER capacity value in capacity expansion modeling, such as
conducted using the AURORA model for the 2019 IRP. The capacity value of solar PV
generation is a measurement of the contribution of solar PV capacity to meet system demand
(including planning reserves). The capacity value of the solar PV is expressed as the percentage
of nameplate AC capacity that contributes to the top peak net-load hours.

Capacity Value for Solar PV Methodology

The methodology employed by Idaho Power to calculate the capacity value for solar PV uses an
Idaho Power system load-duration curve (LDC) and a net load-duration curve (NLDC),
representing the net of system load and solar PV generation, for an entire year. The LDC reflects
the total system load, sorted by hour, from the highest load to the lowest load. The NLDC

" nrel.gov/docs/fy170sti/68869.pdf
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represents the total system load minus the time-synchronized contribution from solar PV
generation. The resulting net load is then sorted by hour, from the highest load to the lowest load.

As shown in Figure 4.1, the capacity value of existing solar PV generation is the difference in the
areas between the LDC (System Load) and NLDC (Net Load) during the top 100 hours of the
duration curves divided by the rated AC capacity of the solar PV generation installed. These 100
hours can be a proxy for the hours with the highest risk for loss of load.
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2’500 1 1 1 1 1 1 1 1 1
1 102 202 302 402
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s Capacity Value — em==System Load — === Net Load
Figure 4.1 Capacity value of solar PV

In a similar fashion, the capacity value of the next solar PV plant, or the marginal capacity value
(8) of incremental solar PV, can be calculated using the same methodology. The marginal NLDC
(8) of incremental solar PV is calculated by subtracting the time-synchronized generation of
incremental solar capacity from the NLDC. The resulting time series is again sorted by hour,
from the highest load to the lowest load.

As shown in Figure 4.2, the marginal capacity value of incremental solar PV is the difference in
the areas between the NLDC (net load) and the NLDC () (Net load [d]) divided by the rated AC
incremental solar PV capacity.
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Figure 4.2 Marginal capacity value

Results

Capacity value was derived for three categories: 1) existing operational solar PV, 2) solar PV
projects in construction, and 3) the future PV projects capacity value. The marginal capacity
value of future PV projects was calculated in 40 MW alternating current (MWAC) increments.

The capacity value of the existing operational solar PV was first calculated by applying the
method to the 2017 system load. The capacity value was also calculated using 2018 system load.
The final capacity value was obtained by averaging the capacity value obtained for both years.

Table 4.1 shows the capacity value for the solar PV presently connected and for the solar PV
projects in construction. The existing operational solar PV was evaluated as a single solar PV
generator with 289.5 MWAC, representing the sum of the rated capacity of the existing
operational solar PV generation on Idaho Power’s systems as of June 2019.

The capacity value of the projects under construction was calculated as a single solar PV
generator with a rated capacity of 26.5 MWAC, representing the rated capacity of the sum of the
solar PV generation projects under construction.

Table 4.1 Summary of capacity value results
Capacity Value (% of Nameplate Capacity)
Existing operational solar PV (289.5 MW) 61.86%
Projects under construction (26.5 MW) 47.92%

Idaho Power calculated the marginal capacity value of incremental solar PV projects each with a
capacity rating of 40 MWAC. As the overall system peak load is decreased by the addition of
incremental amounts of solar PV, eventually the top 100 hours of peak load contain fewer and
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fewer hours when solar PV may contribute to reducing the peak load. Therefore, the incremental
capacity value of solar decreases as more solar is added to the system. Figure 4.3 shows the
resulting capacity value for every 40 MWAC increment of solar PV.
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Figure 4.3 Capacity value of incremental solar PV projects (40 MW each)

Targeted Grid Solar

Idaho Power analyzed transmission and distribution (T&D) deferral benefits associated with
targeted solar. The analysis included the following:

1. Deferrable Investments: Potentially deferrable infrastructure investments were
identified spanning a 20-year period from 2002 through 2021. The infrastructure
investments served as a test bed to identify the attributes of investments required to serve
Idaho Power’s growing customer base and whether those investments could have been
(or could be) deferred with solar. Transmission, substation, and distribution projects
driven by capacity growth were analyzed. The limiting capacity was identified for each
asset along with the recommended in-service date, projected cost, peak loading, peak
time of day, and projected growth rate.

2. Solar Contribution: The capacity demand reduction from varying amounts of solar was
analyzed. Irradiance data was assumed to be consistent throughout the service area. The
following was assumed for solar projects:

e Rooftop solar: fixed, south facing
e Large-scale solar: single-axis tracking

3. Methodology: If the net forecast (electrical demand minus an assumed solar generation
contribution) was below the facility limiting capacity, the project could have been (or
could be) deferred. The financial savings of deferring the project were then calculated.

Idaho Power selected five infrastructure investments from the data set that could have been
deferred with varying amounts of solar. The selection was made to represent different areas,
solar project sizes, and deferral periods, as well as the frequency at which projects are likely to

Page 50 Second Amended 2019 IRP



Idaho Power Company 4. Future Supply-Side Generation and Storage Resources

be deferrable on Idaho Power’s system. The solar generation required to achieve each deferral
and the value of each deferral varied.

Table 4.2 Solar capacity required to defer infrastructure investments
Years Deferral
Location Deferred Savings Solar Project Size (kW) Capacity Value ($/kW)
Blackfoot 8 $79,550 964 $82.52
Siphon (Pocatello) 4 $107,789 4,472 $24.10
Wye (Boise) 3 $19,767 2,339 $8.45
Nampa 2 $66,516 1,516 $43.87
Dietrich 2 $16,965 229 $74.08

The average capacity value of the identified investments was $46.60 per kW. This value was
used for the T&D deferral locational value and reflected in Targeted Solar.

It is anticipated that a locational value of T&D deferral may apply to an annual average of 500
kW of solar over the 20-year IRP forecast for a total potential of 10 MW of solar. This resource
option was added to the AURORA LTCE model.

Geothermal

Potential for commercial geothermal generation in the Pacific Northwest includes both flashed
steam and binary cycle technologies. Based on exploration to date in southern Idaho,
binary-cycle geothermal development is more likely than flashed steam within Idaho Power’s
service area. The flashed steam technology requires higher water temperatures. Most optimal
locations for potential geothermal development are believed to be in the southeastern part of the
state; however, the potential for geothermal generation in southern Idaho remains somewhat
uncertain. The time required to discover and prove geothermal resource sites is highly variable
and can take years.

The overall cost of a geothermal resource varies with resource temperature, development size,
and water availability. Flashed steam plants are applicable for geothermal resources where the
fluid temperature is 300° Fahrenheit (F) or greater. Binary-cycle technology is used for lower
temperature geothermal resources. In a binary-cycle geothermal plant, geothermal water is
pumped to the surface and passed through a heat exchanger where the geothermal energy is
transferred to a low-boiling-point fluid (the secondary fluid). The secondary fluid is vaporized
and used to drive a turbine/generator. After driving the generator, the secondary fluid is
condensed and recycled through a heat exchanger. The secondary fluid is in a closed system and
is reused continuously in a binary-cycle plant. The primary fluid (the geothermal water) is
returned to the geothermal reservoir through injection wells.

For Idaho Power’s cost estimates and operating parameters for binary-cycle geothermal
generation, see the Supply-Side Resource section of Appendix C-Technical Appendix of the
Second Amended 2019 IRP.
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Hydroelectric

Hydroelectric power is the foundation of Idaho Power’s electrical generation fleet. The existing
generation is low cost and does not emit potentially harmful pollutants. The development of new,
large hydroelectric projects is unlikely due to a lack of adequate sites and hurdles associated with
regulatory, environmental, and permitting challenges that accompany new, large hydroelectric
facilities. However, small-scale hydroelectric projects have been extensively developed in
southern ldaho on irrigation canals and other sites; many of which have PPA contracts with
Idaho Power.

Small Hydroelectric

Small hydroelectric projects, such as ROR and projects requiring limited or no impoundments,
do not have the same level of environmental and permitting issues as large hydroelectric
projects. The potential for new, small hydroelectric projects was studied by the ISEA’s
Hydropower Task Force, and the results released in May 2009 indicate between 150 to 800 MW
of new hydroelectric resources could be developed in Idaho. The reported figures are based on
potential upgrades to existing facilities, undeveloped existing impoundments and water delivery
systems, and in-stream flow opportunities.

For Idaho Power’s cost estimates and operating parameters for small hydroelectric resources, see
the Supply-Side Resource section of Appendix C-Technical Appendix of the Second Amended
2019 IRP.

Wind

Modern wind turbines effectively collect and transfer energy from windy areas into electricity. A
typical wind development consists of an array of wind turbines ranging in size from 1 to 3 MW
each. Most potential wind sites in southern Idaho lie between the south-central and the
southeastern part of the state. Productive wind energy sites are in areas that receive consistent,
sustained winds greater than 15 miles per hour and are the best candidates for wind development.

Upon comparison with other renewable energy alternatives, wind energy resources are well
suited for the Intermountain and Pacific Northwest regions, as demonstrated by the large number
of existing projects. Wind resources present unique operational challenges for electric utilities
and system operators due to the intermittent and variable nature of wind-energy generation. To
adequately account for the unique characteristics of wind energy, resource planning of new wind
resources requires estimates of the expected annual energy and peak-hour capacity. For the 2019
IRP, Idaho Power applied a capacity factor of 5 percent for peak-hour planning. The 2019 IRP
assumed an annual average capacity factor of 35 percent for projects sited in Idaho and 45
percent for projects sited in Wyoming.

For Idaho Power’s cost estimates and operating parameters for wind resources, see the Supply-
Side Resource section of Appendix C-Technical Appendix of the Second Amended 2019 IRP.
Biomass

The 2019 IRP includes anaerobic digesters as a resource alternative. Multiple anaerobic digesters
have been built in southern Idaho due to the size and proximity of the dairy industry and the
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large quantity of fuel available. Of the biomass technologies available, the 2019 IRP considers
anaerobic digesters as a best fit for biomass resources within the service area.

For Idaho Power’s cost estimates and operating parameters for an anerobic digester, see the
Supply-Side Resource section of Appendix C-Technical Appendix of the Second Amended 2019
IRP.

Thermal Resources

While renewable resources have garnered significant attention in recent years, conventional
thermal generation resources are essential to providing dispatchable capacity, which is critical in
maintaining the reliability of a bulk-electrical power system and to the ability to integrate
renewable energy into the grid. Conventional thermal generation technologies include natural
gas-fired resources, nuclear, and coal.

Natural gas resources are identified in many modeled portfolios, but Idaho Power considers these
resources proxies for future resources that can meet system needs and help accomplish the
company’s clean energy goals while imposing the least cost on customers. The company is
looking for ways to meet or offset its future dispatchable resource needs in accordance with its
2045 goals but acknowledges advances in technology and cost reductions may be required.

Natural Gas-Fired Resources

Natural gas fired resources burn natural gas in a combustion turbine to generate electricity.
CCCTs are commonly used for baseload energy, while less-efficient SCCTs are used to generate
electricity during peak-load periods. Additional details related to the characteristics of both types
of natural gas resources are presented in the following sections. CCCT and SCCT resources are
typically sited near existing natural gas transmission pipelines. All of Idaho Power’s existing
natural gas generators are located adjacent to a major natural gas pipeline.

Combined-Cycle Combustion Turbines

CCCT plants have been the preferred choice for new commercial, dispatchable power generation
in the region. CCCT technology benefits from a relatively low initial capital cost compared to
other baseload resources, has high thermal efficiencies, is highly reliable, provides significant
operating flexibility, and when compared to coal, emits fewer emissions and requires fewer
pollution controls. Modern CCCT facilities are highly efficient and can achieve efficiencies of
approximately 60 percent (lower heating value) under ideal conditions.

A traditional CCCT plant consists of a natural gas turbine/generator equipped with a heat
recovery steam generator (HRSG) to capture waste heat from the turbine exhaust. The HRSG
uses waste heat from the combustion turbine to drive a steam turbine generator to produce
additional electricity. In a CCCT plant, heat that would otherwise be wasted to the atmosphere is
reclaimed and used to produce additional power beyond that typically produced by an SCCT.
New CCCT plants can be constructed or existing SCCT plants can be converted to
combined-cycle units by adding a HRSG.

Multiple CCCT plants, like 1daho Power’s Langley Gulch project, are planned in the region due
to a sustained depression in natural gas prices, the demand for baseload energy, and additional
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operating reserves necessary to integrate intermittent resources. While there is not currently a
scarcity of natural gas, fuel supply is a critical component of the long-term operation of a CCCT.

For Idaho Power’s cost estimates and operating parameters for a CCCT resource, see the Supply-
Side Resource section of Appendix C-Technical Appendix of the Second Amended 2019 IRP.

Simple-Cycle Combustion Turbines

SCCT natural gas technology involves pressurizing air that is then heated by burning gas in fuel
combustors. The hot, pressurized air expands through the blades of the turbine that connects by a
shaft to the electric generator. Designs range from larger, industrial machines at 80 to 200 MW
to smaller machines derived from aircraft technology. SCCTs have a lower thermal efficiency
than CCCT resources and are typically less economical on a per MWh basis. However, SCCTs
can respond more quickly to grid fluctuations and can assist in the integration of variable and
intermittent resources.

Several natural gas-fired SCCTs have been brought on-line in the region in the past two decades,
primarily in response to the regional energy crisis of 2000-2001. High electricity prices
combined with persistent drought conditions during 2000-2001, as well as continued
summertime peak-load growth, created an appetite for generation resources with low capital
costs and relatively short construction lead times.

Idaho Power currently owns and operates approximately 430 MW of SCCT capacity. As peak
summertime electricity demand continues to grow within Idaho Power’s service area, SCCT
generating resources remain a viable option to meet peak load during critical high-demand
periods when the transmission system is constrained. The SCCT plants may also be dispatched
based on economics during times when regional energy prices peak due to weather, fuel supply
shortages, or other external grid influences.

For Idaho Power’s cost estimates and operating parameters for a SCCT unit, see the Supply-Side
Resource section of Appendix C-Technical Appendix of the Second Amended 2019 IRP.

Reciprocating Internal Combustion Engines

Reciprocating internal combustion engine (RICE) generation sets are typically multi-fuel engines
connected to a generator through a flywheel and coupling. They are typically capable of burning
natural gas. They are mounted on a common base frame resulting in the ability for an entire unit
to be assembled, tuned, and tested in the factory before prior to delivery to the power plant
location. This production efficiency minimizes capital costs. Operationally, reciprocating engines
are typically installed in configurations with multiple identical units, allowing each engine to be
operated at its highest efficiency level once started. As demand for grid generation increases,
additional units can be started sequentially or simultaneously. This configuration also allows for
relatively inexpensive future expansion of the plant capacity. Reciprocating engines provide
unique benefits to the electrical grid. They are extremely flexible in the sense they can provide
ancillary services to the grid in just a few minutes. Engines can go from a cold start to full-load
in 10 minutes.

For Idaho Power’s cost estimates and operating parameters for RICE facilities, see the Supply-
Side Resource section of Appendix C-Technical Appendix of the Second Amended 2019 IRP.
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Combined Heat and Power

Combined heat and power (CHP), or cogeneration, typically refers to simultaneous production of
both electricity and useful heat from a single plant. CHP plants are typically located at, or near,
commercial or industrial facilities capable of utilizing the heat generated in the process. These
facilities are sometimes referred to as the steam host. Generation technologies frequently used in
CHP projects are gas turbines or engines with a heat-recovery unit.

The main advantage of CHP is that higher overall efficiencies can be obtained because the steam
host can use a large portion of the waste heat that would otherwise be lost in a typical generation
process. Because CHP resources are typically located near load centers, investment in additional
transmission capacity can also often be avoided. In addition, reduced costs for the steam host
provide a competitive advantage that would ultimately help the local economy.

In the evaluation of CHP resources, it became evident that CHP could be a relatively high-cost
addition to Idaho Power’s resource portfolio if the steam host’s need for steam forced the
electrical portion of the project to run at times when electricity market prices were below the
dispatch cost of the plant. To find ways to make CHP more economical, Idaho Power is
committed to working with individual customers to design operating schemes that allow power
to be produced when it is most valuable, while still meeting the needs of the steam host’s
production process. This would be difficult to model for the IRP because each potential CHP
opportunity could be substantially different. While not expressly analyzed in the 2019, Idaho
Power will continue to evaluate CHP projects on an individual basis as they are proposed to the
company.

Nuclear Resources

The nuclear power industry has been working to develop and improve reactor technology for
many years and Idaho Power continues to evaluate various technologies in the IRP process. Due
to the Idaho National Laboratory (INL) site located in eastern Idaho, the IRP has typically
assumed that an advanced-design or small modular reactor (SMR) could be built on the site. In
the wake of the 2011 earthquake and tsunami in Japan relating to the Fukushima nuclear plant,
global concerns persist over the safety of nuclear power generation. While there have been new
design and safety measures implemented, it is difficult to estimate the full impact this disaster
will have on the future of nuclear power generation in the US. Idaho Power continues to monitor
the advancement of SMR technology and will continue to evaluate it in the future as the Nuclear
Regulatory Commission reviews proposed SMR designs in the coming years.

For the 2019 IRP, a 60-MW small-modular plant was analyzed. Grid services provided by the
SMR include baseload energy, peaking capacity, and flexible capacity.

For Idaho Power’s cost estimates and operating parameters for an advanced SMR nuclear
resource, see the Supply-Side Resource section of Appendix C-Technical Appendix of the
Second Amended 2019 IRP.

Coal Resources

Conventional coal-fired generation resources have been a part of Idaho Power’s generation
portfolio since the early 1970s. Growing concerns over emissions and climate change coupled
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with historic-low natural gas prices, have made it imprudent to consider building any new
conventional coal generation resources.

Integrated Gasification Combined Cycle (IGCC) is an evolving coal-based technology designed
to substantially reduce CO2emissions. As the regulation of CO2 emissions eventually makes
conventional coal resources obsolete, the commercialization of this technology may allow the
continued use of coal resources. IGCC technology is also dependent on the development of
carbon capture and sequestration technology that would allow CO:2to be stored underground for
long periods of time.

Coal gasification is a relatively mature technology, but it has not been widely adapted as a
resource to generate electricity. IGCC technology involves turning coal into a synthetic gas or
“syngas” that can be processed and cleaned to a point that it meets pipeline quality standards. To
produce electricity, the syngas is burned in a conventional combustion turbine that drives a
generator.

The addition of CO2-capture equipment decreases the overall efficiency of an IGCC plant by as
much as 15 percent. In addition, once the carbon is captured, it must either be used or stored for
long periods of time. CO2 has been injected into existing oil fields to enhance oil recovery;
however, if IGCC technology were widely adopted by utilities for power production, the
quantities of CO2 produced would require the development of underground sequestration
methods. Sequestration methods are currently being developed and tested; however,
commercialization of the technology is not expected to happen for some time. No new coal-
based energy resources were modeled as part of the 2019 IRP.

Storage Resources

RPSs have spurred the development of renewable resources in the Pacific Northwest to the point
where there is an oversupply of energy during select times of the year. Mid-Columbia wholesale
market prices for electricity continue to remain relatively low. The oversupply issue has grown
to the point where at certain times of the year, such as in the spring, low customer demand
coupled with large amounts of hydro and wind generation cause real time and day ahead
wholesale market prices to be negative.

As increasing amounts of intermittent renewable resources like wind and solar continue to be
built within the region, the value of an energy storage project increases. There are many
energy-storage technologies at various stages of development, such as hydrogen storage,
compressed air, flywheels, battery storage, pumped hydro storage, and others. The 2019 IRP
considered a variety of energy-storage technologies and modeled battery storage and pumped
hydro storage.

Battery Storage

Just as there are many types of storage technologies being researched and developed, there are
numerous types of battery-storage technologies at various stages of development. Commonly
studied technologies include vanadium redox-flow battery (VRB), Lithium-lon (Li) battery
systems and Zinc battery systems.
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Advantages of the VRB technology include its low cost, long life, and easy scalability to
utility/grid applications. Most battery technologies are not a good fit for utility-scale applications
because they cannot be easily or economically scaled to much larger sizes. The VRB overcomes
much of this issue because the capacity of the battery can be increased just by increasing the size
of the tanks that contain the electrolytes, which also helps keep the cost relatively low. VRB
technology also has an advantage in maintenance and replacement costs, as only certain
components need replaced about every 10 years, whereas other battery technologies require a
complete replacement of the battery and more frequently depending on use. Idaho Power
recognizes the continued technological development of VRB and will continue to monitor price
trends and utility scalability of this technology in the coming years.

In recent years Li battery systems have been installed commercially in the US. Li battery storage
systems realize high charging and discharging efficiencies. Li-based energy storage devices
present potential safety concerns due to overheating. Costs for Li battery systems are still
relatively high. Idaho Power recognizes the continued technological development of Li batteries
used in utility-scale storage facilities. Idaho Power will continue to monitor price trends and
scalability of this technology in the coming years.

For Idaho Power’s cost estimates and operating parameters for Li battery technology, see the
Supply-Side Resource section of Appendix C-Technical Appendix of the Second Amended 2019
IRP.

Pumped-Storage Hydro

Pumped hydro storage is a type of hydroelectric power generation that is capable of consuming
electricity during times of low value and generating electricity during periods of high value. The
technology stores energy in the form of water, pumped from a lower elevation reservoir to a
higher elevation. Lower cost, off-peak electricity is used to pump water from the lower reservoir
to the upper reservoir. During higher-cost periods of high electrical demand, the water stored in
the upper reservoir is used to produce electricity.

For pumped storage to be economical, there must be a significant differential (arbitrage) in the
value of electricity between peak and off-peak times to overcome the costs incurred due to
efficiency and other losses that make pumped storage a net consumer of energy overall. Typical
round-trip cycle efficiencies are between 75 and 82 percent. The efficiency of a pumped hydro-
storage facility is dependent on system configuration and site-specific characteristics.
Historically, the differential between peak and off-peak energy prices in the Pacific Northwest
has not been sufficient enough to make pumped storage an economically viable resource. Due to
the recent increase in the number of wind and solar projects on the regional grid, the amount of
intermittent generation provided, and the ancillary services required, Idaho Power will continue
to monitor the viability of pumped hydro storage projects in the region.

For Idaho Power’s cost estimates and operating parameters for pumped hydro storage, see the
Supply-Side Resource section of Appendix C-Technical Appendix of the Second Amended 2019
IRP.
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5. DEMAND-SIDE RESOURCES

Demand-Side Management Program Overview

DSM resources offset future energy loads by reducing
energy demand through either efficient equipment
upgrades (energy efficiency) or peak-system demand
reduction (demand response). DSM resources have
been a leading resource in IRPs since 2004, providing
average cumulative system load reductions of over
240 aMW by year-end 2018. Historically, energy
efficiency potential resources have first been
forecasted, screened for cost-effectiveness, and then
all available energy efficiency potential resources are
included into the IRP before considering new supply-
side resources. In the 2019 IRP, based on input from
the IRPAC, two alternative approaches to estimate
energy efficiency potential were tested and
considered.

Included in the preferred portfolio is 45 MW of peak

summer capacity reduction from demand response and o

234 aMW of average annual load reduction from daho Power's Irrigation Peak Rewards
.. .- .. . program helps offset energy use on

energy efficiency. Additionally, energy efficiency will high-use days.

reduce peak by 367 MW.

Energy Efficiency Forecasting—Potential Assessment

While Idaho Power tested alternative energy efficiency potential forecasting methods in the 2019
IRP, the underlying initial potential study was the same as the 2017 IRP methodology and served
as a base case for comparison purposes. For the 2019 IRP, Idaho Power’s third-party contractor
(contractor), provided a 20-year forecast of Idaho Power’s energy efficiency potential from a
total resource cost (TRC) perspective. The contractor also provided additional forecasts based on
different economic scenarios.

For the initial study, the contractor developed three levels of energy efficiency potential:
technical, economic, and achievable. The three levels of potential are described below.

1. Technical—Technical potential is defined as the theoretical upper limit of energy
efficiency potential. Technical potential assumes customers adopt all feasible measures
regardless of cost. In new construction, customers and developers are assumed to choose
the most efficient equipment available. Technical potential also assumes the adoption of
every applicable measure available. The retrofit measures are phased in over several
years, which is increased for higher-cost measures.

2. Economic—Economic potential represents the adoption of all cost-effective energy
efficiency measures. In the potential study, the contractor applies the TRC test for cost-
effectiveness, which compares lifetime energy and capacity benefits to the incremental
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cost of the measure. Economic potential assumes customers purchase the most cost-
effective option at the time of equipment failure and adopt every cost-effective and
applicable measure.

3. Achievable—Achievable potential considers market adoption, customer preferences for
energy-efficient technologies, and expected program participation. Achievable potential
estimates a realistic target for the energy efficiency savings a utility can achieve through
its programs. It is determined by applying a series of annual market-adoption factors to
the cost-effective potential for each energy efficiency measure. These factors represent
the ramp rates at which technologies will penetrate the market.

Alternative Energy Efficiency Modeling Methods

Idaho Power tested two alternate energy efficiency modeling approaches in the 2019 IRP. In
addition to the baseline potential study which assessed technical, economic, and achievable
potential in a manner consistent with past IRPs, the company tested a sensitivity modeling
method and a technically achievable potential supply curve bundling technique.

Sensitivity Modeling

The first alternative energy efficiency potential assessment method tested was a sensitivity
modeling analysis. Under this approach, the contractor created three levels of achievable energy
efficiency potential based on three different alternate cost forecasts. Each forecast corresponded
to different natural gas price forecasts. The goal was to create differing levels of cost-effective
energy efficiency based on the three sets of alternate costs that would be further analyzed in the
AURORA portfolio selection process. Based on input from the IRPAC, the sensitivity approach
was not adopted in the final IRP modeling because the method was observed to inappropriately
screen energy efficiency potential at multiple steps in the process.

Technically Achievable Supply Curve Bundling

Based on input from IRPAC, a second approach was tested that established bundles of
technically achievable energy efficiency potential. Technically achievable applies a market
adoption factor intended to estimate those customers likely to participate in programs
incentivizing more efficient processes and/or equipment, similar to the approach used when
forecasting achievable potential.

The contractor created 10 technical achievable bundles of energy efficiency potential based on
increasing efficiency costs and bundled by percentile. These technical achievable potential
bundles were based on net levelized TRC across the 20-year planning period (0-10" percentile,
1020 percentile, etc.). An 11" bundle captured extremely high-cost measures above $250 per
MWh. The bundles of energy efficiency measures or technologies were created across customer
class and building types. For example, one cost bundle could contain residential, commercial,
industrial, and irrigation measures if the underlying measures had similar costs. Table 5.1 lists
the cumulative bundle resource potential in aMW over 20 years and the weighted average net
levelized TRC over the same period.
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Table 5.1 Technical achievable bundles size and average cost

5-Year Potential (@MW)

20 Year Net
Average Real Cost
Bundle 2019 2023 2028 2033 2038 ($/MWh)
0-10™ Percentile 1 7 17 27 33 -$102
10-20" Percentile 3 8 17 27 33 -$18
20-30™ Percentile 3 12 22 29 34 $14
30-40™ Percentile 1 8 18 27 33 $32
40-50™ Percentile 2 8 16 25 34 $38
50-60™ Percentile 1 7 14 22 33 $48
60-70™ Percentile 2 11 21 28 33 $69
70-80™ Percentile 3 16 27 32 34 $131
80-90™ Percentile 2 13 26 31 34 $133
90-100™ Percentile 2 11 24 30 33 $189
High Cost 2 14 27 35 41 $2,235

Idaho Power strives to ensure all cost-effective energy efficiency potential is fully accounted for
in resource planning. Because Idaho Power’s load forecast includes a level of cost-effective
energy efficiency expected to occur during a given forecast period, an important step in this
process was to compare the level of future cost-effective energy efficiency included in the 2019
IRP load forecast to bundled levels of efficiency represented in Table 5.1. This comparison
concluded the amount of energy efficiency included in the first seven bundles of energy
efficiency potential was approximately equal to the amount of efficiency potential included in
the load forecast and the economic-achievable potential identified in the initial potential
assessment. Thus, energy efficiency bundles for the zero through the 70" percentile are
considered reflected in all IRP resource portfolios. The higher cost bundles, 8 through 11, were
available to be selected by the AURORA model in the LTCE process but were shown to not be
economically competitive against other resources.

The 0 to 10" and 10 to 20" percentile bundles’ average TRCs are negative because the non-
energy impacts exceed the cost. Figure 5.1 shows cumulative technical achievable energy
efficiency potential beginning in 2019. The energy efficiency bundles from 0 to 70" percentile
bundle are representative of the levels of energy efficiency included in 2019 IRP portfolios.
Higher-cost bundles beyond the 60 to 70" percentile bundle were determined not to be
economically competitive when compared with other resources. Table 5.1 shows that bundles
beyond the 60 to 70" percentile bundle have weighted average measure costs of $131 per MWh
or greater.
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Figure 5.1 Energy-efficient bundles selected by the IRP model and bundles that were not
economically competitive and were not selected for the 2019 IRP portfolios

Future Energy Efficiency Potential

The 20-year energy efficiency potential included in the 2019 IRP declined from 273 aMW in
2017 IRP to 234 aMW in the 2019 IRP. System on-peak potential from energy efficiency also
declined from 483 MW to 367 MW from the 2017 IRP to the 2019 IRP. Most of the decline in
energy efficiency potential was due to the reduction of the number of residential lighting
measures that will be available for Idaho Power energy efficiency programs. The 2007 Energy
Independence and Security Act manufacturing standard that will take effect in 2020 will increase
efficiency standards for residential lighting. It is assumed this standard will only allow LED
bulbs to meet manufacturing standards for most light bulbs that consumers purchase. Although
the reduction from energy efficiency potential available for Idaho Power’s programs will be
reduced, the energy savings will still reduce overall load without utility intervention. A detailed
discussion about the impacts on programs from codes and standards changes is available in the
2018 Energy Efficiency Potential Study.

DSM Program Performance and Reliability

Energy Efficiency Performance

Energy efficiency investments since 2002 have resulted in a cumulative average annual load
reduction of 242 aMW, or over 2 million MWh, of reduced supply-side energy production to
customers through 2018. Figure 5.2 shows the cumulative annual growth in energy efficiency
effects over the 17-year period from 2002 through 2018, along with the associated IRP targets
developed as part of the IRP process since 2004.
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Figure 5.2 Cumulative annual growth in energy efficiency compared with IRP targets

Idaho Power’s energy efficiency portfolio is currently a cost-effective and low-cost resource.
Table 5.2 shows the 2018 year-end program results, expenses, and corresponding benefit-cost
ratios.

Table 5.2 Total energy efficiency portfolio cost-effectiveness summary, 2018 program
performance
Total Benefits TRC: TRC Levelized
2018 Savings ($000s) Benefit/ Costs

Customer Class (MWh) TRC ($000s) (20-Year NPV*)  Cost Ratio (cents/kWh)
Residential 43,651 $13,634 $43,310 3.2 2.7
Industrial/commercial 95,759 $37,567 $70,324 1.9 3.2
Irrigation 19,001 $11,948 $36,344 3.0 7.6
Total 158,411 $63,149 $149,978 2.4 34

* NPV=Net Present Value
Note: Excludes market transformation program savings.

Energy Efficiency Reliability

The company contracts with third-party contractors to conduct energy efficiency program impact
evaluations to verify energy savings and process evaluations to assess operational efficiency on a
scheduled and as-required basis.

Idaho Power uses industry-standard protocols for its internal and external evaluation efforts,
including the National Action Plan for Energy Efficiency—Model Energy Efficiency Program
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Impact Evaluation Guide, the California Evaluation Framework, the International Performance
Measurement and Verification Protocol (IPMVP), the Database for Energy Efficiency
Resources, and the Regional Technical Forum’s (RTF) evaluation protocols.

Timing of impact evaluations are based on protocols from these industry standards with large
portfolio contributors being evaluated more often and with more rigor. Smaller portfolio
contributors are evaluated less often and require less analysis as most of the program measure
savings are deemed savings from the RTF or other sources. Evaluated savings are expressed
through a realization rate (reported savings divided by evaluated savings). Realized savings of
programs evaluated between 2017 and 2018 ranged between 84 and 101 percent. The savings
weighted realized savings average over the same period is 100 percent.

Demand Response Performance

Demand response resources have been part of the demand-side portfolio since the 2004 IRP. The
current demand response portfolio is comprised of three programs. Table 5.3 lists the three
programs that make up the current demand response portfolio, along with the different program
characteristics. The Irrigation Peak Rewards program represents the largest percent of potential
demand reduction. During the 2018 summer season, Irrigation Peak Rewards participants
contributed 82 percent of the total potential demand-reduction capacity, or 313 MW. More
details on Idaho Power’s demand response programs can be found in Appendix B—Demand-Side
Management 2018 Annual Report.

Table 5.3 2018 Demand response program capacity
Reduction 2018 Total Demand Percent of Total
Program Customer Class Technology Response Capacity (MW) 2018 Capacity*
A/C Cool Credit Residential Central A/C 37 10%
Flex Peak Program Commercial, industrial  Various 33 9%
Irrigation Peak Rewards  Irrigation Pumps 313 82%
Total 383 100%

*Values may not add to 100 percent due to rounding.

Figure 5.3 shows the historical annual demand response program capacity between 2004 and
2018. The demand-response capacity was lower in 2013 because of the one-year suspension of
both the irrigation and residential programs. The temporary program suspension was due to a
lack of near-term capacity deficits in the 2013 IRP.
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Under the current program design and participation levels, demand response from all programs is
committed to provide 390 MW of peak capacity during June and July throughout the IRP
planning period, with reduced amount of program potential available during August. The
committed demand response included in the IRP has a capacity cost of $29 per kW-year.

As part of the IRP’s rigorous examination of the potential for expanded demand response, the
company first evaluated additional demand-response capacity need outside of the AURORA
model to determine any constraints needed in the modeling process. The company considered
achievability and operability to properly model the potential expansion of demand response.
Based on this analysis, the company made available 5 MW blocks of incremental new demand
response each year for selection in AURORA starting in 2023 at a cost of $60 per kW-year. This
additional demand response, beyond the 390 MW the company considers a committed resource,
was selected in various amounts by the AURORA LTCE model in 22 of the 24 potential
portfolios and was nearly maximized with a total of 45 MW in the Preferred Portfolio.

T&D Deferral Benefits

Idaho Power determined the T&D deferral benefits associated with energy efficiency using
historical and projected investments over a 20-year period from 2002 to 2021. Transmission,
substation, and distribution projects at various locations across the company’s system were
represented. The limiting capacity (determined by distribution circuit or transformer) was
identified for each project along with the anticipated in-service date, projected cost, peak load,
and projected growth rate.

Varying amounts of incremental energy efficiency were used and spread evenly across customer
classes on all distribution circuits. Peak demand reduction was calculated and applied to summer
and winter peaks for the distribution circuits and substation transformers. If the adjusted forecast
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was below the limiting capacity, it was assumed an associated project—the distribution circuit,
substation transformer, or transmission line—could be deferred. The financial savings of
deferring the project were then calculated.

The total savings from all deferrable projects were divided by the total annual energy efficiency
reduction required to obtain the deferral savings over the service area.

Idaho Power calculated the corresponding T&D deferral value for each year in the 20-year
forecast of incremental achievable energy efficiency. The calculated T&D deferral values range
from $6.52 per kW-year to $1.40 per kW-year based on a forecasted incremental reduction in
system sales of between 0.86 percent to 0.43 percent from energy efficiency programs. The 20-
year average is $3.74 per KW-year. These values will be used in the calculation of energy
efficiency cost-effectiveness.
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6. TRANSMISSION PLANNING

Past and Present Transmission

High-voltage transmission lines are vital to the

development of energy resources for Idaho Power

customers. Transmission lines made it possible to

develop a network of hydroelectric projects in the

Snake River system, supplying reliable, low-cost

energy. In the 1950s and 1960s, regional

transmission lines stretching from the Pacific

Northwest to the HCC and to the Treasure Valley

were central for the development of the HCC

projects. In the 1970s and 1980s, transmission lines

allowed partnerships in three coal-fired power

plants in neighboring states to deliver energy to

Idaho Power customers. Today, transmission lines

connect Idaho Power to wholesale energy markets 500-kilovolt (kV) transmission line near Melba,
and help economically and reliably mitigate Idaho

variability of intermittent resources, and

consequently are critical to Idaho Power’s achievement of its goal to provide 100-percent clean
energy by 2045.

Idaho Power’s transmission interconnections provide economic benefits and improve reliability
through the transfer of electricity between utilities to serve load and share operating reserves.
Historically, Idaho Power experiences its peak load at different times of the year than most
Pacific Northwest utilities; as a result, Idaho Power can purchase energy from the Mid-Columbia
energy trading market during its peak load and sell excess energy to Pacific Northwest utilities
during their peak. Additional regional transmission connections to the Pacific Northwest would
benefit the environment and Idaho Power customers in the following ways:

e Delay or avoid construction of additional resources to serve peak demand

e Increase revenue from off-system sales during the winter and spring credited to
customers through the PCA

e Increase revenue from sales of transmission system capacity credited to Idaho Power
customers

e Increase system reliability
e Increase the ability to integrate intermittent resources, such as wind and solar

e Improve the ability to more efficiently implement advanced market tools, such as the
EIM
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Transmission Planning Process

FERC mandates several aspects of the transmission planning process. FERC Order No. 1000
requires ldaho Power to participate in transmission planning on a local, regional, and
interregional basis, as described in Attachment K of the Idaho Power Open-Access Transmission
Tariff (OATT) and summarized in the following sections.

Local Transmission Planning

Idaho Power uses a biennial process to create a local transmission plan (LTP) identifying needed
transmission system additions. The LTP is a 20-year plan that incorporates planned supply-side
resources identified in the IRP process, transmission upgrades identified in the local-area
transmission advisory process, forecasted network customer load (e.g., Bonneville Power
Administration [BPA] customers in eastern Oregon and southern Idaho), Idaho Power’s retail
customer load, and third-party transmission customer requirements. By evaluating these inputs,
required transmission system enhancements are identified that will ensure safety and reliability.
The LTP is shared with the regional transmission planning process.

A local-area transmission advisory process is performed every 10 years for each of the load
centers identified, using uniqgue community advisory committees to develop local-area plans. The
community advisory committees include jurisdictional planners, mayors, city council members,
county commissioners, and representatives from large industry, commercial, residential, and
environmental groups. Plans identify transmission and substation infrastructure needed for full
development of the local area, accounting for land-use limits, with estimated in-service dates for
projects. Local-area plans are created for the following load centers:

1. Eastern ldaho

Magic Valley

Wood River Valley
Eastern Treasure Valley

Western Treasure Valley

IS L

West Central Mountains

Regional Transmission Planning

Idaho Power is active in NorthernGrid, a regional transmission planning association of 13
member utilities. The NorthernGrid was formed in early 2020. Previously, dating back to 2007,
Idaho Power was a member of the Northern Tier Transmission Group. NorthernGrid
membership includes Avista, BPA, Chelan County PUD, Grant County PUD, Idaho Power,
Montana—Alberta Tie Line (MATL), NorthWestern Energy, PacifiCorp (Rocky Mountain Power
and Pacific Power), Portland General Electric, Puget Sound Energy, Seattle City Light,
Snohomish County PUD, and Tacoma Power. Biennially, NorthernGrid will develop a regional
transmission plan using a public stakeholder process to evaluate transmission needs resulting
from members’ load forecasts, LTPs, IRPs, generation interconnection queues, other proposed
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resource development, and forecast uses of the transmission system by wholesale transmission
customers. The next regional transmission plan is expected to be published at the end of 2021.

Existing Transmission System

Idaho Power’s transmission system extends from eastern Oregon through southern Idaho to
western Wyoming and is composed of 115-, 138-, 161-, 230-, 345-, and 500-kV transmission
facilities. Sets of lines that transmit power from one geographic area to another are known as
transmission paths. Transmission paths are evaluated by WECC utilities to obtain an approved
power transfer rating. Idaho Power has defined transmission paths to all neighboring states and
between specific southern lIdaho load centers as shown in Figure 6.1.

Figure 6.1 Idaho Power transmission system map

The transmission paths identified on the map are described in the following sections, along with
the conditions that result in capacity limitations.

I[daho to Northwest Path

The Idaho to Northwest transmission path consists of the 500-kV Hemingway—-Summer Lake
line, the three 230-kV lines between the HCC and the Pacific Northwest, and the 115-kV
interconnection at Harney Substation near Burns, Oregon. The Idaho to Northwest path is
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capacity-limited during summer months due to energy imports from the Pacific Northwest to
serve ldaho Power retail load and transmission-wheeling obligations for the BPA load in eastern
Oregon and southern Idaho. Additional transmission capacity is required to facilitate additional
market purchases from northwest entities to serve Idaho Power’s growing customer base.

Brownlee East Path

The Brownlee East transmission path is on the east side of the Idaho to Northwest path shown in
Figure 6.1. Brownlee East is comprised of the 230-kV and 138-kV lines east of the HCC and
Quartz Substation near Baker City, Oregon. When the Hemingway—Summer Lake 500-kV line is
included with the Brownlee East path, the path is typically referred to as the Total Brownlee East
path.

The Brownlee East path is capacity-limited during the summer months due to a combination of
HCC hydroelectric generation flowing east into the Treasure Valley concurrent with
transmission-wheeling obligations for BPA southern Idaho load and Idaho Power energy imports
from the Pacific Northwest. Capacity limitations on the Brownlee East path limit the amount of
energy Idaho Power can transfer from the HCC, as well as energy imports from the Pacific
Northwest. If new resources, including market purchases, are located west of the path, additional
transmission capacity will be required to deliver the energy to the Treasure Valley load center.

Idaho—Montana Path

The Idaho—Montana transmission path consists of the Antelope—Anaconda 230-kV and Goshen—
Dillon 161-kV transmission lines. The Idaho—Montana path is also capacity-limited during the
summer months as Idaho Power, BPA, PacifiCorp, and others move energy south from Montana
into Idaho.

Borah West Path

The Borah West transmission path is internal to Idaho Power’s system and is jointly owned
between lIdaho Power and PacifiCorp. Idaho Power owns 1,467 MW of the path, and PacifiCorp
owns 1,090 MW of the path. The path is comprised of 345-kV, 230-kV, and 138-kV
transmission lines west of the Borah Substation located near American Falls, Idaho. Idaho
Power’s one-third share of energy from the Jim Bridger plant flows over this path, as well as
energy from east-side resources and imports from Montana, Wyoming, and Utah. Heavy path
flows are also likely to exist during the light-load hours of the fall and winter months as high
eastern thermal and wind production move west across the system to the Pacific Northwest.
Additional transmission capacity will likely be required if new resources or market purchases are
located east of the Borah West path.

Midpoint West Path

The Midpoint West transmission path is internal to Idaho Power’s system and is a jointly owned
path between Idaho Power and PacifiCorp. Idaho Power owns 1,710 MW of the path and
PacifiCorp owns 1,090 MW of the path (all on the Midpoint-Hemingway 500-kV line). The path
is comprised of 500-kV, 230-kV, and 138-kV transmission lines west of Midpoint Substation
located near Jerome, Idaho. Like the Borah West path, the heaviest path flows are likely to exist
during the fall and winter when significant wind and thermal generation is present east of the
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path. Additional transmission capacity will likely be required if new resources or market
purchases are located east of the Midpoint West path.

l[daho—Nevada Path

The Idaho—-Nevada transmission path is comprised of the 345-kV Midpoint—-Humboldt line.
Idaho Power and NV Energy are co-owners of the line, which was developed at the same time
the North VValmy Power Plant was built in northern Nevada. Idaho Power is allocated 100
percent of the northbound capacity, while NV Energy is allocated 100 percent of the southbound
capacity. By the end of 2020, the import, or northbound, capacity on the transmission path is 360
MW, of which Valmy Unit 2 utilizes approximately 130 MW.

The Jackpot Solar Project, described in the Power Purchase Agreements subsection of Chapter 3,
will interconnect to this path at a substation north of the Idaho—Nevada border.

ldaho—Wyoming Path

The Idaho-Wyoming path, referred to as Bridger West, is comprised of three 345-kV
transmission lines between the Jim Bridger generation plant and southeastern Idaho. Idaho
Power owns 800 MW of the 2,400-MW east-to-west capacity. PacifiCorp owns the remaining
capacity. The Bridger West path effectively feeds into the Borah West path when power is
moving east to west from Jim Bridger; consequently, the import capability of the Bridger West
path can be limited by Borah West path capacity constraints.

l[daho—-Utah Path

The Idaho-Utah path, referred to as Path C, is comprised of 345-, 230-, 161-, and 138-kV
transmission lines between southeastern Idaho and northern Utah. PacifiCorp is the path owner
and operator of all the transmission lines. The path effectively feeds into Idaho Power’s Borah
West path when power is moving from east to west; consequently, the import capability of Path
C can be limited by Borah West path capacity constraints.

Table 6.1 summarizes the import capability for paths impacting Idaho Power operations and lists
their total capacity and available transfer capability (ATC); most of the paths are completely
allocated with no capacity remaining.
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Table 6.1 Transmission import capacity

Transmission Path Import Direction Capacity (MW) ATC (MW)*
ldaho—Northwest West to east 1,200 Varies by Month
Idaho—Nevada South to north 360 Varies by Month
Idaho—Montana North to south 383 Varies by Month
Brownlee East West to east 1,915 Internal Path
Midpoint West East to west 1,710 Internal Path
Borah West East to west 2,557 Internal Path
Idaho—Wyoming (Bridger West) East to west 2,400 86 (Idaho Power Share)
Idaho—Utah (Path C) South to north 1,250 PacifiCorp Path

* The ATC of a specific path may change based on changes in the transmission service and generation interconnection request
queue (i.e., the end of a transmission service, granting of transmission service, or cancelation of generation projects that have
granted future transmission capacity).

Boardman to Hemingway

In the 2006 IRP process, Idaho Power identified the need for a transmission line to the Pacific
Northwest electric market. At that time, a 230-kV line interconnecting at the McNary Substation
to the greater Boise area was included in IRP portfolios. Since its initial identification, the
project has been refined and developed, including evaluating upgrade options of existing
transmission lines, evaluating terminus locations, and sizing the project to economically meet the
needs of Idaho Power and other regional participants. The project, identified in 2006, has
evolved into what is now B2H. The project, which is expected to provide a total of 2,050 MW of
bidirectional capacity®, involves permitting, constructing, operating, and maintaining a new,
single-circuit 500-kV transmission line approximately 300-miles long between the proposed
Longhorn Station near Boardman, Oregon, and the existing Hemingway Substation in southwest
Idaho. The new line will provide many benefits, including the following:

e Greater access to the Pacific Northwest electric market to economically serve homes,
farms, and businesses in Idaho Power’s service area

e Improved system reliability and resiliency

e Reduced capacity limitations on the regional transmission system as demands on the
system continue to grow

e Flexibility to integrate renewable resources and more efficiently implement advanced
market tools, such as the EIM

The benefits of B2H in aggregate reflect its importance to the achievement of Idaho Power’s
goal to provide 100-percent clean energy by 2045 without compromising the company’s
commitment to reliability and affordability.

8 B2H is expected to provide 1,050 MW of capacity in the West-to-East direction, and 1,000 MW of
capacity in the East-to-West direction.
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The B2H project has been identified as a preferred resource in the past five IRPs since 2009 and
ongoing permitting activities have been acknowledged in every IRP near-term action plan since
2009. The 2017 IRP was the first IRP to include constructed activities in the near-term action
plan. The 2017 IRP near-term action plan, and thus, B2H construction related activities, was
acknowledged by both Idaho and Oregon PUCs.

Given the importance of the B2H project, the company provides a dedicated IRP appendix,
Appendix D: B2H Supplement, that provides granular detail regarding the ldaho Power’s need
for the project, co-participants, project history, benefits, risks, and more.

B2H is a regionally significant project; it has been identified as producing a more efficient or
cost-effective plan in every Northern Tier Transmission Group (NTTG) biennial regional
transmission plan for the past 10 years. NTTG regional transmission plans produce a more
efficient or cost-effective regional transmission plan meeting the transmission requirements
associated with the load and resource needs of the NTTG footprint.

The B2H project was selected by the Obama administration as one of seven nationally significant
transmission projects that, when built, will help increase electric reliability, integrate new
renewable energy into the grid, create jobs, and save consumers money. In a November 17, 2017,
US Department of the Interior press release,® B2H was held up as “a Trump Administration
priority focusing on infrastructure needs that support America’s energy independence...” The
release went on to say, “This project will help stabilize the power grid in the Northwest, while
creating jobs and carrying low-cost energy to the families and businesses who need it...”

B2H Value

In the 2019 IRP, Idaho Power requests acknowledgement of B2H based on the evaluation of
Idaho Power’s Oregon and Idaho native load customers funding 21 percent of the B2H project.

B2H’s value to Idaho Power’s customers is substantial and it is a key least-cost resource.

e The best future resource portfolio that included B2H was significantly better than the best
future resource portfolio that did not include B2H.

e B2H provides is a big step in moving Idaho Power toward our 2045 clean energy goal

e The B2H 500-kV line adds significant regional capacity with some remaining unallocated
capacity.

e Additional parties may reduce costs and further optimize the project for all participants.

Project Participants

In January 2012, Idaho Power entered into a joint funding agreement with PacifiCorp and BPA
to pursue permitting of the project. The agreement designates Idaho Power as the permitting

® bIm.gov/press-release/doi-announces-approval-transmission-line-project-oregon-and-idaho
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project manager for the B2H project. Table 6.2 shows each party’s B2H capacity and permitting
cost allocation.

Table 6.2 B2H capacity and permitting cost allocation
Idaho Power BPA PacifiCorp
Capacity (MW) west to east 350: 200 winter/500 summer 400: 550 winter/250 summer 300
Capacity (MW) east to west 85 97 818
Permitting cost allocation 21% 24% 55%

Additionally, a Memorandum of Understanding (MOU) was executed between Idaho Power,
BPA, and PacifiCorp to explore opportunities for BPA to serve eastern Idaho load from the
Hemingway Substation. BPA identified six solutions—including two B2H options—to meet its
load-service obligations in southeast Idaho. On October 2, 2012, BPA publicly announced the
preferred solution to be the B2H project. The participation of three large utilities working toward
the permitting of B2H further demonstrates the regional significance and regional benefits of the
project. As of June 30, 2020, BPA and PacifiCorp have collectively invested over $74 million
towards project activities. Please refer to Appendix D for more information on project co-
participants.

Figure 6.2 shows the transmission line route submitted to the ODOE in 2017.
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Figure 6.2 B2H route submitted in 2017 EFSC Application for Site Certificate

Permitting Update

The permitting phase of the B2H project is subject to review and approval by, among other
government entities, the Bureau of Land Management (BLM), US Forest Service (USFS), US
Navy, and ODOE. The federal permitting process is dictated primarily by the Federal Land
Policy Management Act and National Forest Management Act and is subject to NEPA review.
The BLM is the lead agency in administering the NEPA process for the B2H project. On
November 25, 2016, BLM published the Final EIS, and the BLM issued a Record of Decision
(ROD) on November 17, 2017.

The USFS issued a separate ROD on November 13, 2018 for lands administered by the USFS
based on the analysis in the Final EIS. The USFS ROD approves the issuance of a special-use
authorization for a portion of the project that crosses the Wallowa—Whitman National Forest.

The Department of Defense issued a separate ROD on September 25, 2019 for lands
administered by the US Navy, based on the analysis in the Final EIS. The US Navy ROD
approves the issuance of a right-of-way easement for a portion of the project that crosses the
Naval Weapons System Training Facility in Boardman, Oregon.

For the State of Oregon permitting process, Idaho Power submitted the preliminary Application
for Site Certificate (pASC) to the ODOE in February 2013 and submitted an amended pASC in
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summer 2017. The amended pASC was deemed complete by ODOE in September 2018. The
ODOE and Energy Facility Siting Council (EFSC) reviewed Idaho Power’s application for
compliance with state energy facility siting standards and released a Draft Proposed Order
(DPO) for B2H on May 22, 2019. The EFSC reviewed the DPO findings, considered public
testimony in its review and issued a Proposed Order on July 2, 2020. A contested case on the
Proposed Order has been initiated and is being presided over by an EFSC-appointed
Administrative Law Judge. Idaho Power currently expects the EFSC to issue a final order and
site certificate in the second half of 2021. Permitting in Idaho will consist of a Conditional Use
Permit issued by Owyhee County.

Idaho Power expects construction to begin in 2023, with the line in service in 2026.

Next Steps

With the issuance of a Proposed Order, sufficient route certainty exists to begin preliminary
construction activities. These activities include, but are not limited to, the following:

e Geotechnical surveys

e Detailed ground surveys (light detection and ranging [LiDAR] surveys)
e Sectional surveys

e Right-of-way (ROW) activities

e Detailed design

e Construction bid package development

After the B2H project receives a Final Order and Site Certificate from EFSC, construction
activities will commence. Construction activities include, but are not limited to, the following:

e Long-lead material acquisition
e Transmission line construction
e Substation construction or upgrades

The specific timing of each of the preliminary construction and construction activities will be
coordinated with the project co-participants. Additional project information is available at
boardmantohemingway.com.

B2H Cost Treatment in the IRP

The B2H transmission line project is modeled in AURORA as additional transmission capacity
available for Idaho Power energy purchases from the Pacific Northwest. In general, for new
supply-side resources modeled in the IRP process, surplus sales of generation are included as a
cost offset in the AURORA portfolio modeling. Transmission wheeling revenues, however, are
not included in AURORA calculations. To remedy this inconsistency, in the 2017 IRP, Idaho
Power modeled incremental transmission wheeling revenue from non-native load customers as
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an annual revenue credit for B2H portfolios. In this Second Amended 2019 IRP, Idaho Power
continued to model expected incremental third-party wheeling revenues as a reduction in costs
ultimately borne by retail customers.

Idaho Power’s transmission assets are funded by native load customers, network customers, and
point-to-point transmission wheeling customers based on a ratio of each party’s usage of the
transmission system. Portfolios involving B2H result in a higher FERC transmission rate than
portfolios without B2H. Although B2H provides significant incremental capacity, and will likely
result in increased transmission sales, Idaho Power assumed flat sales volume as a conservative
assumption. The flat sales volume, applied to the higher FERC transmission rate, results in the
cost offset for IRP portfolios with B2H.

In IRP modeling, Idaho Power assumes a 21.2-percent share of the direct expenses
corresponding to Idaho Power’s interest in the B2H Permit Funding Agreement, plus its entire
AFUDC cost, which equates to approximately $292 million. Idaho Power also included costs for
local interconnection upgrades totaling $21 million.

Gateway West

The Gateway West transmission line project is a joint project between Idaho Power and
PacifiCorp to build and operate approximately 1,000 miles of new transmission lines from the
planned Windstar Substation near Glenrock, Wyoming, to the Hemingway Substation near
Melba, Idaho. PacifiCorp has been designated the permitting project manager for Gateway West,
with ldaho Power providing a supporting role.

Figure 6.3 shows a map of the project identifying the authorized routes in the federal permitting
process based on the BLM’s November 2013 ROD for segments 1 through 7 and 10. Segments 8
and 9 were further considered through a Supplemental EIS by the BLM. The BLM issued a ROD
for segments 8 and 9 on January 19, 2017. In March 2017, this ROD was rescinded by the BLM
for further consideration. On May 5, 2017, the Morley Nelson Snake River Birds of Prey
National Conservation Area Boundary Modification Act of 2017 (H.R. 2104) was enacted. H.R.
2104 authorized the Gateway West route through the Birds of Prey area that was proposed by
Idaho Power and PacifiCorp and supported by the Idaho Governor’s Office, Owyhee County and
certain other constituents. On April 18, 2018, the BLM released the Decision Record granting
approval of a ROW for Idaho Power’s proposed routes for segments 8 and 9.

Inits 2017 IRP, PacifiCorp announced plans to construct a portion of the Gateway West
Transmission Line in Wyoming. PacifiCorp has subsequently worked towards construction of
the 140-mile segment between the planned Aeolus substation near Medicine Bow, Wyoming,
and the Jim Bridger power plant near Point of Rocks, Wyoming.

Idaho Power has a one-third interest in the segments between Midpoint and Hemingway, Cedar
Hill and Hemingway, and Cedar Hill and Midpoint. Further, Idaho Power has sole interest in the
segment between Borah and Midpoint (segment 6), which is an existing transmission line
operated at 345 kV but constructed at 500 kV.
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Figure 6.3 Gateway West map
Gateway West will provide many benefits to Idaho Power customers, including the following:

e Relieve Idaho Power’s constrained transmission system between the Magic Valley
(Midpoint) and the Treasure Valley (Hemingway). Transmission connecting the Magic
Valley and Treasure Valley is part of Idaho Power’s core transmission system,
connecting two major Idaho Power load centers.

e Provide the option to locate future generation resources east of the Treasure Valley.
e Provide future load-service capacity to the Magic Valley from the Cedar Hill Substation.

e Help meet the transmission needs of the future, including transmission needs associated
with intermittent resources.

Phase 1 of the Gateway West project is expected to provide up to 1,500 MW of additional
transfer capacity between Midpoint and Hemingway. The fully completed project would provide
a total of 3,000 MW of additional transfer capacity. Idaho Power has a one-third interest in these
capacity additions.

The Gateway West and B2H projects are complementary and will provide upgraded transmission
paths from the Pacific Northwest across Idaho and into eastern Wyoming.

More information about the Gateway West project can be found at gatewaywestproject.com.

Nevada Transmission without North Valmy

The Idaho—Nevada transmission path is co-owned by Idaho Power and NV Energy, with Idaho
Power having full allocation of northbound capacity and NV Energy having full allocation of
southbound capacity. Because the depth of the market and associated availability of resources is
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not as certain for the Idaho—Nevada path as it is for the Idaho-Northwest path during summer
peak hours, import availability will be evaluated in the aforementioned near-term analysis related
to Valmy Unit 2. More detail on this study is provided in the Valmy Unit 2 Exit Date section of
Chapter 1 of this document.

Transmission Assumptions in the IRP Portfolios

Idaho Power makes resource location
assumptions to determine transmission
requirements as part of the IRP development
process. Supply-side resources included in the
resource stack typically require local transmission
improvements for integration into Idaho Power’s
system. Additional transmission improvement
requirements depend on the location and size of
the resource. The transmission assumptions and
transmission upgrade requirements for
incremental resources are summarized in Table

6.3. The assumptions about the geographic area

where supply-side resources are developed
determine the transmission upgrades required.

Transmission lines under construction at the
Hemingway substation.

Table 6.3 Transmission assumptions and requirements
Capacity Local Interconnection  Backbone Transmission
Resource (MW) Cost Assumption Notes Assumptions Assumptions
Biomass indirect— 35 Distribution feeder $3.5 million of Assigns pro-rata share for
Anaerobic digester locations in the Magic distribution feeder transmission upgrades
Valley; displaces upgrades and $1.2 identified for resources
equivalent MW of portfolio million in substation east of Boise.
resources in same region. upgrades.
Geothermal 35 Raft River area location; Requires 5-mile, 138-kV  Assigns pro-rata share for
(binary-cycle)—Idaho displaces equivalent MW of line to nearby station transmission upgrades
portfolio resources in same  with new 138-kV identified for resources
region. substation line terminal east of Boise.
bay.
Hydro—Canal drop 1 Magic Valley location 4 miles of distribution No backbone upgrades
(seasonal) connecting to 46-kV sub- rebuild at $150,000 per  required.
transmission or local mile plus $100,000 in
distribution feeder. substation upgrades.
Natural gas—SCCT 170 Mountain Home location; 2-mile, 230-kV line Assigns pro-rata share for
frame F class (Idaho displaces equivalent MW of  required to connect to transmission upgrades
Power's peaker plants portfolio resources in same  nearby station. identified for resources
use this technology) region. east of Boise.
Natural gas— 18 Mountain Home location; Interconnecting at Assigns pro-rata share for

Reciprocating gas
engine Wartsila 34SG

displaces equivalent MW of
portfolio resources in same
region.

230-kV Rattle Snake
Substation.

transmission upgrades
identified for resources
east of Boise.
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Capacity Local Interconnection  Backbone Transmission

Resource (MW) Cost Assumption Notes Assumptions Assumptions

Natural gas—CCCT 300 Langley Gulch location; New Langley—Garnet No additional backbone

(1x1) F class with duct displaces equivalent MW of  230-kV line with Garnet  upgrades required.

firing portfolio resources in same  230/138 transformer
region. and Garnet 138-kV tap

line. Bundle conductor
on the Langley—
Caldwell 230-kV line.
Reconductor Caldwell—
Linden.

Natural gas—CCCT 300 Mountain Home location; Assume 2-mile, 230-kV  Assigns pro-rata share for

(1x1) F class with duct displaces equivalent MW of line required to connect  transmission upgrades

firing portfolio resources in same  to nearby station. identified for resources
region. east of Boise.

Natural gas—CCCT 550 Build new facility south of New 230-kV switching Rebuild Rattle Snake to

(2x1) F class Boise (assume Simco station with a 22-mile DRAM 230-kV line, rebuild
Road area). 230-kV line to Boise Boise Bench to DRAM

Bench Substation. 230-kV line, rebuild Micron
Connect the 230-kV to Boise Bench 138-kV
Danskin Power Plantto  line.

Hubbard line in-and-out

of the new station.

Natural gas—CHP 35 Location in Treasure 1-mile tap to existing No backbone upgrades
Valley. 138-kV line and new required.

138-kV source
substation.

Nuclear—SMR 50 Tie into Antelope 230-kV Two 2-mile, 138-kV New 55-mile 230-kV line
transmission substation; lines to interconnect to from Antelope to Brady
displaces equivalent MW of  Antelope Substation. Substation. New 230-kV
portfolio resources east of New 138-kV terminal at  terminal at Brady
Boise. Antelope Substation. Substation. Assigns pro-

rata share for transmission
upgrades identified for
resources east of Boise.

Pumped storage—New 100 Anderson Ranch location; 18-mile, 230-kV line to Assigns pro-rata share for

upper reservoir and new displaces equivalent MW of connect to Rattle Snake transmission upgrades

generation/ portfolio resources in same  Substation. identified for resources
pumping plant region. east of Boise.

Solar PV—Uitility-scale 30 Magic Valley location; 1-mile, 230-kV line and  Assigns pro-rata share for

1-axis tracking displaces equivalent MW of  associated stations transmission upgrades
portfolio resources in same  equipment. identified for resources
region. east of Boise.

Wind—Idaho 100 Location within 5 miles of 5-mile, 230-kV Assigns pro-rata share for

Midpoint Substation;
displaces equivalent MW of
portfolio resources in same
region.

transmission from
Midpoint Substation to
project site.

transmission upgrades
identified for resources
east of Boise.
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/. PLANNING PERIOD FORECASTS

The IRP process requires ldaho Power to
prepare numerous forecasts and
estimates, which can be grouped into four
main categories:

1. Load forecasts

2. Generation forecast for existing
resources

3. Natural gas price forecast
4. Resource cost estimates

The load and generation forecasts— Chobani plant near Twin Falls, Idaho.

including supply-side resources, DSM,

and transmission import capability—are used to estimate surplus and deficit positions in the load
and resource balance. The identified deficits are used to develop resource portfolios evaluated
using financial tools and forecasts. The following sections provide details on the forecasts
prepared as part of the 2019 IRP. A more detailed discussion on these topics is included in
Appendix A—Sales and Load Forecast.

Load Forecast

Each year, Idaho Power prepares a forecast of sales and demand of electricity using the
company’s electrical T&D network. This forecast is a product of historical system data and
trends in electricity usage along with numerous external economic and demographic factors.

Idaho Power has its annual peak demand in the summer, with peak loads driven by irrigation
pumps and air conditioning (A/C) in June, July, and August. Historically, Idaho Power’s growth
rate of the summertime peak-hour load has exceeded the growth of the average monthly load.
Both measures are important in planning future resources and are part of the load forecast
prepared for the 2019 IRP.

The expected-case average energy (average load) and expected peak-hour demand forecast
represent ldaho Power’s most probable outcome for load requirements during the planning
period. In addition, Idaho Power prepares other probabilistic load forecasts that address the load
variability associated with abnormal weather and economic scenarios.

The expected, or median, case forecast for system load growth is determined by summing the
load forecasts for individual classes of service, as described in Appendix A—Sales and Load
Forecast. For example, the expected annual average system load growth of 1.0 percent (over the
period 2019 through 2038) is comprised of a residential load growth of 1.1 percent, a
commercial load growth of 1.1 percent, an irrigation load growth of 0.8 percent, an industrial
load growth of 0.6 percent, and an additional firm load growth of 1.2 percent.
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The number of residential customers in Idaho Power’s service area is expected to increase 1.7
percent annually from 464,670 at the end of 2018 to nearly 649,000 by the end of the planning
period in 2038. Growth in the number of customers within Idaho Power’s service area, combined
with an expected declining consumption per customer, results in a 1.1-percent average annual
residential load-growth rate over the forecast term.

Significant factors that influenced the outcome of the 2019 IRP load forecast include, but are not
limited to, the following:

Weather plays a primary role in the load forecast on a monthly and seasonal basis. In the
expected case load forecast of energy and peak-hour demand, Idaho Power assumes
average temperatures and precipitation over a 30-year meteorological measurement
period (i.e., normal climatology). Probabilistic variations of weather are also analyzed.

The economic forecast used for the 2019 IRP reflects the continued expansion of the
Idaho economy in the near-term and reversion to the long-term trend of the service area
economy. Customer growth was at a near standstill until 2012, but since then acceleration
of net migration and business investment has resulted in renewed positive activity. Idaho
has been the fastest growth rate state in the US in terms of population in both the 2017
and 2018 measurement periods. Going into 2017, customer additions have approached
sustainable growth rates experienced prior to the housing bubble (2000 to 2004) and are
expected to continue.

Conservation impacts, including DSM energy efficiency programs, codes and standards,
and other naturally occurring efficiencies, are integrated into the sales forecast. These
impacts are expected to continue to reduce use per customer over much of the forecast
period. Impacts of demand response programs (on peak) are accounted for in the load and
resource balance analysis within supply-side planning (i.e., are treated as a supply-side
peaking resource).

There continues to be significant uncertainty associated with the industrial and special
contract sales forecasts due to the number of parties that contact Idaho Power expressing
interest in locating operations within Idaho Power’s service area, typically with an
unknown magnitude of the energy and peak-demand requirements. The expected-case
load forecast reflects only those industrial customers that have made a sufficient and
significant binding investment indicating a commitment of the highest probability of
locating in the service area. The large numbers of prospective businesses that have
indicated an interest in locating in Idaho Power’s service area but have not made
sufficient commitments are not included in the current sales and load forecast.

The electricity price forecast used to prepare the sales and load forecast in the 2019 IRP
reflects the additional plant investment and variable costs of integrating the resources
identified in the 2017 IRP preferred portfolio. When compared to the electricity price
forecast used to prepare the 2017 IRP sales and load forecast, the 2019 IRP price forecast
has higher future prices. The retail prices are slightly higher throughout the planning
period which can impact the sales forecast, a consequence of the inverse relationship
between electricity prices and electricity demand.
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Weather Effects

The expected-case load forecast assumes average temperatures and precipitation over a 30-year
meteorological measurement period, or normal climatology. This implies a 50-percent chance
loads will be higher or lower than the expected-case load forecast due to colder-than-normal or
hotter-than-normal temperatures and wetter-than-normal or drier-than-normal precipitation.
Since actual loads can vary significantly depending on weather conditions, additional scenarios
for an increased load requirement were analyzed to address load variability due to abnormal
weather—the 70"- and 90™-percentile load forecasts. Seventieth-percentile weather means that in
7 out of 10 years, load is expected to be less than forecast, and in 3 out of 10 years, load is
expected to exceed the forecast. Ninetieth-percentile load has a similar definition with a 1-in-10
likelihood the load will be greater than the forecast.

Idaho Power's operating results fluctuate seasonally and can be adversely affected by changes in
weather conditions and climate. Idaho Power's peak electric power sales are bimodal over a year,
with demand in Idaho Power's service area peaking during the summer months. Currently,
summer months exhibit a reliance on the system for cooling load in tandem with requirements
for irrigation pumps. A secondary peak during the winter months also occurs driven primarily by
colder temperatures and heating. As Idaho Power has become a predominantly summer peaking
utility, timing of precipitation and temperature can impact which of those months demand on the
system is greatest. Idaho Power tests differing weather probabilities hinged on a 30-year normal
period. A more detailed discussion of the weather based probabilistic scenarios and seasonal
peaks is included in Appendix A—Sales and Load Forecast.

Weather conditions are the primary factor affecting the load forecast on a monthly or seasonal
basis. During the forecast period, economic and demographic conditions also influence the load
forecast.

Economic Effects

Numerous external factors influence the sales and load forecast that are primarily economic and
demographic in nature. Moody’s Analytics serves as the primary provider for these data. The
national, state, metropolitan statistical area (MSA), and county economic and demographic
projections are tailored to Idaho Power’s service area using an in-house economic database.
Specific demographic projections are also developed for the service area from national and local
census data. Additional data sources used to substantiate Moody’s data include, but are not
limited to, the US Census Bureau, the Bureau of Labor Statistics, the Idaho Department of
Labor, Woods & Poole, Construction Monitor, and Federal Reserve economic databases.

The state of Idaho had the highest (or tied) growth rate of any state in the US for both 2017 and
2018. The number of households in Idaho is projected to grow at an annual rate of 1.3 percent
during the forecast period, with most of the population growth centered on the Boise City—
Nampa MSA. The Boise MSA (or the Treasure Valley) is an area that encompasses Ada, Boise,
Canyon, Gem, and Owyhee counties in southwestern Idaho. In addition to the number of
households, incomes, employment, economic output, and electricity prices are economic
components used to develop load projections.
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Idaho Power continues to manage a pipeline of prospective large load customers (over 1 MW)—
both existing customers anticipating expansion and companies considering new investment in the
state—that are attracted to Idaho’s positive business climate and low electric prices. Idaho
Power’s business development strategy is focused on maximizing Idaho Power’s generation
resources and infrastructure by attracting new business opportunities to our service area in both
Idaho and Eastern Oregon. The business development team benchmarks Idaho Power’s service
offerings against other utilities, partners with the states and communities to support local
economic development strategies, and coordinates with large load customers engaged in a site
selection process to locate in Idaho Power’s service area.

The 2019 IRP average annual system load forecast reflects continued improvement in the
service-area economy. The improving economic and demographic variables driving the 2019
forecast are reflected by a positive sales outlook throughout the planning period.

Average-Energy Load Forecast

Potential monthly average-energy use by customers in Idaho Power’s service area is defined by
three load forecasts that reflect load uncertainty resulting from different weather-related
assumptions. Figure 7.1 and Table 7.1 show the results of the three forecasts used in the 2019
IRP as annual system load growth over the planning period. There is an approximately
50-percent probability Idaho Power’s load will exceed the expected-case forecast, a 30-percent
probability of load exceeding the 70™-percentile forecast, and a 10-percent probability of load
exceeding the 90"-percentile forecast. The projected 20-year compound annual growth rate in
the expected case forecast is 1.0 percent during the 2019 through 2038 period. The projected
20-year average compound annual growth rate in the 70™- and 90"-percentile forecasts is 1.0
percent over the 2019 through 2038 period.
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Figure 7.1 Average monthly load-growth forecast
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Table 7.1 Load forecast—average monthly energy (aMW)
Year Median 70t Percentile 90t Percentile
2019 1,833 1,878 1,939
2020 1,849 1,895 1,957
2021 1,876 1,922 1,985
2022 1,899 1,946 2,010
2023 1,923 1,970 2,035
2024 1,946 1,994 2,059
2025 1,972 2,021 2,087
2026 1,990 2,039 2,106
2027 2,008 2,057 2,125
2028 2,022 2,072 2,140
2029 2,048 2,098 2,167
2030 2,066 2,117 2,187
2031 2,084 2,136 2,206
2032 2,096 2,148 2,218
2033 2,117 2,169 2,241
2034 2,134 2,187 2,259
2035 2,154 2,208 2,280
2036 2,168 2,222 2,295
2037 2,194 2,249 2,322
2038 2,212 2,267 2,342
Growth Rate (2019-2038) 1.0% 1.0% 1.0%

Peak-Hour Load Forecast

The average-energy load forecast, as discussed in the preceding section, is an integral component
to the load forecast. The peak-hour load forecast is similarly integral. Peak-hour forecasts are
expressed as a function of the sales forecast, as well as the impact of peak-day temperatures.

The system peak-hour load forecast includes the sum of the individual coincident peak demands
of residential, commercial, industrial, and irrigation customers, as well as special contracts.

Idaho Power’s system peak-hour load record—3,422 MW—was recorded on Friday, July 7,
2017, at 5:00 p.m. Summertime peak-hour load growth accelerated in the previous decade as
AJC became standard in nearly all new residential home construction and new commercial
buildings. System peak demand slowed considerably in 2009, 2010, and 2011—the
consequences of a severe recession that brought new home and new business construction to a
standstill. Demand response programs operating in the summer have also been effective at
reducing peak demand. The 2019 IRP load forecast projects annual peak-hour load to grow by
nearly 50 MW per year throughout the planning period assuming a 1 in 20 (95" percentile)
weather probability case on the day in which the annual peak-hour occurs. The peak-hour load
forecast does not reflect the company’s demand response programs, which are accounted for in
the load and resource balance in a manner similar to a supply-side resource.
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Idaho Power’s winter peak-hour load record is 2,527 MW, recorded on January 6, 2017, at 9:00
a.m., matching the previous record peak dated December 10, 2009, at 8:00 a.m. Historical winter
peak-hour load is much more variable than summer peak-hour load. The winter peak variability
is due to peak-day temperature variability in winter months, which is far greater than the
variability of peak-day temperatures in summer months.

Figure 7.2 and Table 7.2 summarize three forecast outcomes of Idaho Power’s estimated annual
system peak load—median, 90" percentile, and 95 percentile. As an example, the 95"-
percentile forecast uses the 95"-percentile peak-day average temperature to determine monthly
peak-hour demand. Alternative scenarios are based on their respective peak-day average
temperature probabilities to determine forecast outcomes.
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Figure 7.2 Peak-hour load-growth forecast (MW)

Table 7.2 Load forecast—peak hour (MW)
Year Median 90t Percentile 95th Percentile
2018 (Actual) 3,392 3,392 3,392
2019 3,479 3,610 3,634
2020 3,528 3,659 3,683
2021 3,576 3,707 3,731
2022 3,627 3,757 3,782
2023 3,677 3,808 3,832
2024 3,732 3,863 3,887
2025 3,780 3,911 3,935
2026 3,825 3,956 3,980
2027 3,870 4,001 4,026
2028 3,918 4,048 4,073
2029 3,966 4,097 4,121
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Year Median 90t Percentile 95th Percentile
2030 4,012 4,143 4,167
2031 4,058 4,189 4,213
2032 4,103 4,234 4,258
2033 4,146 4,277 4,301
2034 4,193 4,324 4,348
2035 4,242 4,372 4,397
2036 4,291 4,422 4,446
2037 4,340 4,471 4,495
2038 4,388 4,519 4,544
Growth Rate (2019-2038) 1.2% 1.2% 1.2%

The median or expected case peak-hour load forecast predicts that peak-hour load will grow
from 3,479 MW in 2019 to 4,388 MW in 2038—an average annual compound growth rate of 1.2
percent. The projected average annual compound growth rate of the 95th-percentile peak forecast
is also 1.2 percent.

Additional Firm Load

The additional firm-load category consists of Idaho Power’s largest customers. Idaho Power’s
tariff requires the company to serve requests for electric service greater than 20 MW under a
special-contract schedule negotiated between Idaho Power and each large-power customer. The
contract and tariff schedule are approved by the appropriate state commission. A special contract
allows a customer-specific cost-of-service analysis and unique operating characteristics to be
accounted for in the agreement.

Individual energy and peak-demand forecasts are developed for special-contract customers,
including Micron Technology, Inc.; Simplot Fertilizer Company (Simplot Fertilizer); and the
INL. These three special-contract customers comprise the entire forecast category labeled
additional firm load.

Micron Technology

Micron Technology represents Idaho Power’s largest electric load for an individual customer and
employs 5,900 to 6,000 workers in the Boise MSA. The company operates its research and
development fabrication facility in Boise and performs a variety of other activities, including
product design and support; quality assurance (QA); systems integration; and related
manufacturing, corporate, and general services. Micron Technology’s electricity use is a function
of the market demand for their products.

Simplot Fertilizer

This facility named the Don Plant is located just outside Pocatello, Idaho. The Don Plant is one
of four fertilizer manufacturing plants in the J.R. Simplot company’s Agribusiness Group. Vital
to fertilizer production at the Don Plant is phosphate ore mined at Simplot’s Smoky Canyon

Mine on the Idaho—-Wyoming border. According to industry standards, the Don Plant is rated as
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one of the most cost-efficient fertilizer producers in North America. In total, J.R. Simplot
company employees over 3,500 workers throughout its locations.

INL

INL is one of the US Department of Energy’s (DOE) national laboratories and is the nation’s
lead laboratory for nuclear energy research, development, and demonstration. The DOE, in
partnership with its contractors, is focused on performing research and development in energy
programs and national defense. Much of the work to achieve this mission at INL is performed in
government-owned and leased buildings on the Research and Education Campus in Idaho Falls,
Idaho, and on the INL Site, located approximately 50 miles west of 1daho Falls. INL is
recognized as a critical economic driver and important asset to the state of Idaho and is the fifth
largest employer in the state of Idaho with an estimated 4,100 employees.

Generation Forecast for Existing Resources

Hydroelectric Resources

Idaho Power uses two primary models to

develop future flows for the IRP. The

Snake River Planning Model (SRPM) is

used to determine surface-water flows,

and the Enhanced Snake Plain Aquifer

Model (ESPAM) is used to determine the

effect of various aquifer management

practices on Snake River reach gains.

The two models are used in combination

to produce a normalized hydrologic

record for the Snake River Basin from

1928 through 2009. The record is

normalized to account for specified C.J. Strike Dam near Mountain Home, Idaho.

conditions relating to Snake River reach

gains, water-management facilities, irrigation facilities, and operations. The 50""-, 70"-, and
90"-percentile modeled stream flows are derived from the normalized hydrologic record. Further
discussion of flow modeling for the 2019 IRP is included in Appendix C—Technical Appendix.

Streamflow trends in the upper Snake River Basin have been in decline for several years. Those
declines are mirrored in documented declines in the ESPA. Water supply increased in 2016 and a
significant runoff in 2017 resulted in Snake River flows at the King Hill gage exceeding 32,000
cfs (average peak 22,900 cfs). Water conditions in 2016 and 2017 allowed for large volumes of
water to be diverted to aquifer recharge operations. The large runoff event in 2017 also resulted
in a significant natural recharge event. Since 2015, water levels have improved throughout much
of the ESPA. Improvement was noted in reach gains in 2016 and 2017; however, 2015 had near-
record lows for some gaged springs. The increases are significant, but reach gains remain below
long-term historic median flows.

A water management practice affecting Snake River stream flows involves the release of water
to augment flows during salmon outmigration. Various federal agencies involved in salmon
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migration studies have, in recent years, supported efforts to shift delivery of flow augmentation
water from the Upper Snake River and Boise River basins from the traditional months of July
and August to the spring months of April, May, and June. The objective of the streamflow
augmentation is to more closely mimic the timing of naturally occurring flow conditions.
Reported biological opinions indicate the shift in water delivery is most likely to take place
during worse-than-median water years. Because worse-than-median water is assumed in the IRP,
and because of the importance of July as a resource-constrained month, Idaho Power continues
to incorporate the shifted delivery of flow augmentation water from the Upper Snake River and
Boise River basins for the IRP. Augmentation water delivered from the Payette River Basin is
assumed to remain in July and August. Additionally, flow augmentation shortages in the upper
Snake River Basin are filled from the Boise River Basin if adequate water is available.

Monthly average generation for Idaho Power’s hydroelectric resources is calculated with a
generation model developed internally by Idaho Power. The generation model treats the projects
upstream of the HCC as ROR plants. The generation model mathematically manages reservoir
storage in the HCC to meet the remaining system load while adhering to the operating
constraints on the level of Brownlee Reservoir and outflows from the Hells Canyon project. For
peak-hour analysis, a review of historical operations was performed to yield relationships
between monthly energy production and achieved one-hour peak generation. The projected
peak-hour capabilities for the IRP were derived to be consistent with the observed relationships.

A representative measure of the streamflow condition for any given year is the volume of inflow
to Brownlee Reservoir during the April-to-July runoff period. Figure 7.3 shows historical
April-to-July Brownlee inflow as well as modeled Brownlee inflow for the 50™, 70", and 90™
percentiles. The historical record demonstrates the variability of inflows to Brownlee Reservoir.
The modeled inflows include reductions related to declining base flows in the Snake River and
projected future management practices. As noted previously in this section, these declines are
assumed to continue through the planning period.
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Climate Change

Idaho Power recognizes the need to assess the impacts a changing climate may have on our
resource portfolio and adaptively manage changing conditions. Idaho Power stays current on the
rapidly developing climate change research in the Pacific Northwest. In 2018, two federal
agency reports were issued on the potential impacts of climate change. The Fourth National
Climate Assessment?? and the River Management Joint Operating Committee (RMJOC)*?,
Second Edition, Part 1 report addressed water availability in the Pacific Northwest under
multiple climate change and response scenarios. Both reports highlighted the uncertainty related
to future climate projections. However, most of the model projections show warming
temperatures and increased precipitation into the future. The studies showed the natural
hydrograph could see lower summer base flows, an earlier shift of the peak runoff, higher winter
baseflows, and an overall increase in annual natural flow volume.

Idaho Power hydrogeneration facilities are at the lower end of a highly managed river system.
Numerous reservoirs, diversions, and consumptive uses have resulted in changes to the timing of
the natural hydrograph. For the 2019 IRP, Idaho Power performed a climate change analysis
using datasets resulting from the RMJOC, Second Edition, Part 1 report to determine the impacts
to the regulated streamflow through our system. Idaho Power used the University of
Washington’s modeled natural flow (hydro.washington.edu/CRCC/) and the SRPM to develop
an average regulated streamflow into Brownlee Reservoir under projected future climates. The
analysis included the evaluation of results from numerous general circulation models. The key
findings of this analysis showed the following:

1. Reservoir regulation from systems above Idaho Power significantly dampens the effects
of a potential shift in timing of natural runoff.

2. On average, July through January regulated streamflow is unaffected, February through
May regulated streamflow shows an increase, and June shows a decrease in streamflow.

3. Most models analyzed agree in showing an average annual increase in streamflow
volume.

Coal Resources

In the 2019 IRP, Idaho Power continued to analyze exiting from coal units before the end of their
depreciable lives. The coal units continue to deliver generating capacity and energy during high-
demand periods and/or during periods having high wholesale-electric market prices. Within the
coal fleet, the Jim Bridger plant provides recognized flexible ramping capability enabling the
company to demonstrate ramping preparedness required of EIM participants. Despite the system
reliability benefits, the economics of coal plant ownership and operation remain challenging
because of frequent low wholesale-electric market prices coupled with the need for capital
investments for environmental retrofits. Moreover, the evaluation of exiting from coal unit

10 nca2018.globalchange.gov/downloads/

11 hpa.gov/p/Generation/Hydro/hydro/cc/RMJOC-11-Report-Part-1.pdf
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participation is consistent with the company’s expressed glide path away from coal and long-
term goal to provide 100-percent clean energy by 2045.

Boardman

The 2019 IRP assumes Idaho Power exits its share of the Boardman plant at year-end 2020. This
date is the result of an agreement reached between the ODEQ and PGE related to compliance
with regional-haze regulations on particulate matter, SOz, and NOx emissions; the agreement
stipulates that coal-fired operations will cease at the plant by year-end 2020.

Jim Bridger

The four Jim Bridger units are assumed to reach the end of their depreciable lives in 2034. Units
1 and 2 currently require selective catalytic reduction (SCR) investment in 2021 and 2022 for
continued unrestricted operations through 2034. The SCR investments on units 1 and 2 are not
currently planned or included in the IRP analysis. PacifiCorp has submitted an application to the
State of Wyoming for a Regional Haze Reassessment, which could provide an alternative to SCR
installation on units 1 and 2.

In the AURORA-based LTCE modeling used to develop the 24 resource portfolios in the 2019
IRP, it was assumed that the Jim Bridger units could be selected for exit dates before 2034. The
AURORA modeling included the costs of continued capital investment and accelerating the
remaining book value of a unit identified for early exit to the year of exit. Additionally, an
estimate of Bridger Coal Company costs was made based on the volume of coal burned, and if
the burn was below the base mine plan a cost adder was included. The shared facilities costs are
not included in the early unit exit decisions nor are SCR investments in units 1 and 2. The
endogenous modeling of possible early exit dates was subject to the following guidelines
intended to reflect a feasible exit:

e Unit 1—exit from participation 2022 through 2034
e Unit 2—exit from participation 2026 through 2034
e Unit 3—exit from participation 2028 through 2034
e Unit 4—exit from participation 2030 through 2034

The Jim Bridger units provide system reliability benefits, particularly related to the company’s
flexible ramping capacity needs for EIM participation and reliable system operations. The need
for flexible ramping is simulated in the AURORA modeling as previously described. However,
the AURORA modeling indicates removal of Jim Bridger units needs to be carefully evaluated
because of potential heightened concerns about meeting regulating reserve requirements
following their removal.

North Valmy

The 2019 IRP assumes Idaho Power ceases participation in North Valmy Unit 1 at year-end 2019
and Unit 2 in year-end 2022 and no later than year-end 2025. Exit from Unit 2 earlier than 2025
was evaluated as part of the AURORA capacity expansion modeling, but the AURORA model
did not select Unit 2 for exit earlier than 2025 in any portfolio. However, when subsequent
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manual portfolio adjustment was conducted by moving the exit date for Valmy Unit 2 forward to
2022, the AURORA hourly costing analysis demonstrated that the present value portfolio costs
can be reduced. While these results indicate a 2022 exit date for Valmy Unit 2 is possible, Idaho
Power believes it is appropriate to undertake further Valmy Unit 2 analysis in the coming months
before committing to 2022 as optimal exit timing. To determine the optimal exit timing for
Valmy Unit 2, Idaho Power will conduct a near-term analysis that will explore exit economics
and the provision of reliable, affordable power to customers. More detail on this study is
provided in the Valmy Unit 2 Exit Date section of Chapter 1 of this document.

Natural Gas Resources

Idaho Power owns and operates four natural gas-fired SCCTs and one natural gas-fired CCCT,
having combined nameplate capacity of 762 MW. The SCCT units are typically operated during
peak-load events in the summer and winter. With respect to peaking capacity, the SCCT units are
assumed capable of producing an on-demand peak capacity of 416 MW, which is recognized by
the AURORA model as contributing to the planning margin in capacity expansion modeling.

Idaho Power’s CCCT, Langley Gulch, is typically dispatched more frequently and for longer
runtimes than the SCCTs because of the higher efficiency rating of a CCCT. Langley Guich is
forecast to contribute 300 MW of on-demand peaking capacity available as contribution to the
planning margin in capacity expansion modeling.

Natural Gas Price Forecast

To make continued improvements to the natural gas price forecast process, and to provide
greater transparency, Idaho Power began researching natural gas forecasting practices used by
electric utilities and local distribution companies in the region. Table 7.3 provides excerpts from
IRP and avoided-cost filings, as an indication of the approaches used to forecast natural gas
prices.

Table 7.3 Utility peer natural gas price forecast methodology

Utility Gas Price Forecast Methodology

Rocky Mountain Power 2017  The October 2016 natural gas Official Forward Price Curve (OFPC), which was
IRP used in the 2017 IRP, was based on an expert third-party long-term natural gas
forecast issued August 2016.

Avista Electric 2017 IRP Avista uses forward market prices and a forecast from a prominent energy industry
consultant to develop the natural gas price forecast for this IRP.

Avista Gas 2016 Natural Gas  Avista reviewed several price forecasts from credible sources and created a

IRP blended price forecast to represent an expected price strip.
Portland General Electric PGE derived the Reference Case natural gas forecast from market forward prices
(PGE) 2016 IRP for the period 2017 through 2020 and the Wood Mackenzie long-term fundamental

forecast for the period 2022 through 2035. A transition from the market price curve
to Wood Mackenzie's long-term forecast is made by linearly interpolating for one
year (2021).

Northwest Natural 2018 NW Natural’s 2018 IRP natural gas forecast is of monthly prices developed by a
Oregon IRP third-party provider (IHS) based on market fundamentals. Cited source extracted
from IHS Global Gas service and was developed as part of an ongoing subscription.

Second Amended 2019 IRP Page 91



7. Planning Period Forecasts Idaho Power Company

Utility

Gas Price Forecast Methodology

Intermountain Gas 2017 IRP ~ 2017-2021 forecast based on an average of three five-year price forecasts for the

Alberta Energy Company (AECO), Rockies, and Sumas pricing points from three
different energy companies based on the May 26, 2016 market close.

Cascade Natural Gas Cascade’s long-term planning price forecast is based on a blend of current market
Company 2018 Oregon IRP pricing along with long-term fundamental price forecasts. The fundamental forecasts

include Wood Mackenzie, EIA, the Northwest Power and Conservation Council
(NWPCC), Bentek (a S&P Global company), and the Financial Forecast Center’s
long-term price forecasts.

Based on the methodologies employed by Idaho Power’s peer utilities, as well as feedback
received during IRPAC meetings for the 2019 IRP, Idaho Power made the decision to enlist the
service of a well-known third-party vendor as the source for the IRP planning case natural gas
price forecast.

Idaho Power invited a representative of the third-party vendor to present to the IRPAC on
October 11, 2018. The Platts forecast information below was presented by the vendor
representative at the October 2018 IRPAC meeting.

The third-party vendor uses the following inputs/techniques to develop its gas price forecast:

Supply/demand balancing network model of the North American gas market

Oil and natural gas rig count data

Model pricing for the entire North American grid

Model production, transmission, storage, and multi-sectoral demand every month

Individual models of regional gas supply/demand, pipelines, rate zones and structures,
interconnects, capacities, storage areas and operations (160 supply areas, 272 pipelines,
444 storage areas, and 694 demand centers) and combines these models into an integrated
North American gas grid

Solves for competitive equilibrium, which clears supply and demand markets as well as
markets for transportation and storage

The following industry events helped inform the third-party 2018 natural gas price forecast used
in the IRP analysis:

Greater regionalization, with Gulf (export) dominance waning
Status of North American major gas basins

The emergence of the Northeast as a self-sufficient region, with a risk of periodic surplus
and a chronic need for additional markets

Texas/Southeast flow reversal to accommodate growing exports
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e The absence of policy-driven demand growth (carbon), causing the Midwest to act as a
“way station” for surplus gas

e The western US approaches saturation on policy limits, requiring West-coast liquefied
natural gas (LNG) exports to lift demand

e Projected slowing of ramp in Appalachian pipeline use

e Northeast prices increasingly influenced by supply competition and energy transition,
rather than pipe congestion

e The Permian basin may be overwhelmed by too much takeaway pipe if all projects are
built

e Congestion and competition depress upstream prices in the West, while California
ultimately competed with the premium Gulf

e Ample Midwest supply caps Chicago prices, while resource depletion supports the
in-basin price of Rockies supply

e West-to-East disconnect in Canada, means that growth opportunities for Western
Canadian Sedimentary Basin are tied to LNG aspirations

e Rising midstream costs have enabled diverse sources of supply to compete

Figure 7.4 North American major gas basins

To verify the reasonableness of the third-party vendor’s forecast, Idaho Power compared the
forecast to Moody’s Analytics and the New York Mercantile Exchange (NYMEX) natural gas
futures settlements. Based on a thorough examination of the forecasting methodology and
comparative review of the other sources (i.e., Moody’s and NYMEX), Idaho Power concluded
that the third-party vendor’s natural gas forecast is appropriate for the planning case forecast in
the 2019 IRP.
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The third-party vendor’s 2018 Henry Hub long-term forecast, after applying a basis differential
and transportation costs from Sumas, Washington (the location from which most of the supply is
procured to fuel the company’s fleet of natural gas generation in Idaho), served as the planning
case forecast of fueling costs for existing and potential new natural gas generation on the ldaho
Power system.

Natural Gas Transport

Ensuring pipeline transportation capacity will be available for future natural gas-fired generation
needs will require the reservation of pipeline capacity before a prospective resource’s in-service
date. Idaho Power believes that turnback pipeline capacity from Stanfield, Oregon to Idaho could
serve the need for natural gas-fired generating capacity for up to 600 megawatts (MW) of
installed nameplate capacity. Williams’ Northwest Pipeline has recently entered into a similar
capacity reservation contract with a shipper where a discount was offered (a 10-cent rate versus
full tariff of 39 cents) for the first five years before the implementation of full tariff rate for the
remainder of the term. Using this information, a rate was applied reflective of the capacity
reservation contract rate discounted until the in-service date, and full tariff thereafter.

Idaho Power projects that additional natural gas-fired generating capacity beyond an incremental
600 MW of capacity would require an expansion of Northwest Pipeline from the Rocky
Mountain supply region to Idaho. The 600 MW limit, beyond which pipeline expansion is
required, is derived from Northwest Pipeline’s estimation of expected turnback capacity (existing
contracts expiring without renewal) from Stanfield, Oregon to Idaho as presented in Northwest
Pipeline’s fall 2019 Customer Advisory Board meeting. Besides the uncertainty of acquiring
capacity on existing pipeline beyond that necessary for 600 MW of incremental natural gas-fired
generating capacity, a pipeline expansion would provide diversification benefits from the current
mix of firm transportation composed of 60 percent from British Columbia, 40 percent from
Alberta, and no firm capacity from the Rocky Mountain supply region. In response to a request
for a cost estimate for a pipeline expansion from the Rocky Mountain supply region, Northwest
Pipeline calculated a levelized cost for a 30-year contract of $1.39/ Million British Thermal
Units (MMBtu)/day. Idaho Power applied this rate to potential natural gas-fired generation types
with an assumption of high capacity factor (100 percent capacity coverage), medium capacity
factor (33 percent), and low capacity factor (25 percent). For the medium and low capacity factor
plants, it is assumed that transportation would be procured in the short-term capacity release
market, or through delivered supply transactions to cover 100 percent of the requirements on any
given day.

Analysis of IRP Resources

The electrical energy sector has experienced considerable transformation during the past 10 to 15
years. VERs, such as wind and solar, have markedly expanded their market penetration during
this period, and through this expansion have affected the wholesale market for electrical energy.
The expansion of VERs has also highlighted the need for flexible capacity resources to provide
balancing. A consequence of the expanded penetration of VERS is periodic energy oversupply
alternating with energy undersupply. Flexible capacity is primarily provided by dispatchable
thermal resources (coal- and natural gas-fired), hydro resources, and energy storage resources.
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For the 2019 IRP, Idaho Power continues to analyze resources based on cost, specifically the
cost of a resource to provide energy and peaking capacity to the system. In addition to the
capability to provide flexible capacity, the system attributes analyzed include the capability to
provide dispatchable peaking capacity, non-dispatchable (i.e., coincidental) peaking capacity,
and energy. Importantly, energy in this analysis is considered to include not only baseload-type
resources but also resources, such as wind and solar, that provide relatively predictable output
when averaged over long periods (i.e., monthly or longer). The resource attribute analysis also
designates those resources whose intermittent production gives rise to the need for flexible
capacity.

Resource Costs—IRP Resources

Resource costs are compared using two cost metrics: levelized cost of capacity (fixed) (LCOC)
and LCOE. These metrics are discussed later in this section. Resources are evaluated from a
Total Resource Cost (TRC) perspective. Idaho Power recognizes the TRC is not in all cases the
realized cost to the company. Examples for which the TRC is not the realized cost include
energy efficiency resources where the company incentivizes customer investment and supply-
side resources whose production is purchased under long-term contract (e.g., PPA and PURPA).
Nevertheless, Idaho Power views the evaluation of resource options using the TRC as allowing a
like-versus-like comparison between resources, and consequently in the best interest of 1daho
Power customers.

In resource cost calculations, Idaho Power assumes potential IRP resources have varying
economic lives. Financial analysis for the IRP assumes the annual depreciation expense of
capital costs is based on an apportionment of the capital costs over the entire economic life of a
given resource.

The levelized costs for the various resource alternatives analyzed include capital costs, O&M
costs, fuel costs, and other applicable adders and credits. The initial capital investment and
associated capital costs of resources include engineering development costs, generating and
ancillary equipment purchase costs, installation costs, plant construction costs, and the costs for a
transmission interconnection to ldaho Power’s network system. The capital costs also include an
allowance for funds used during construction (AFUDC) (capitalized interest). The O&M portion
of each resource’s levelized cost includes general estimates for property taxes and property
insurance premiums. The value of RECs is not included in the levelized cost estimates but is
accounted for when analyzing the total cost of each resource portfolio in AURORA. Net
levelized costing for the bundled energy efficiency resource options modeled in the IRP are
provided in Chapter 5. The net levelized costs for energy efficiency resource options include
annual program administrative and marketing costs, an annual incentive, and annual participant
costs.

Specific resource cost inputs, fuel forecasts, key financing assumptions, and other operating
parameters are provided in Appendix C—Technical Appendix.

LCOC—IRP Resources

The annual fixed revenue requirements in nominal dollars for each resource are summed and
levelized over the assumed economic life and are presented in terms of dollars per kW of
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nameplate capacity per month. Included in these LCOCs are the initial resource investment and
associated capital cost and fixed O&M estimates. As noted earlier, resources are considered to
have varying economic lives, and the financial analysis to determine the annual depreciation of
capital costs is based on an apportioning of the capital costs over the entire economic life. The
LCOC values for the potential IRP resources are provided in Figure 7.5.
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Boardman to Hemingway (350 MW)

Reciprocating Gas Engine (111.1 MW)

SCCT—Frame F Class (170 MW)

Reciprocating Gas Engine (55.5 MW)

Solar PV—Ultility Scale 1-Axis Tracking (40 MW)

CCCT (1x1) F Class (300 MW)

Solar PV—Utility Scale 1-Axis Tracking Battery (50 MW)
Solar PV—Targeted Siting for Grid Benefit (0.5 MW)
Solar PV—Utility Scale 1-Axis Tracking Battery (60 MW)
Solar PV—Utility Scale 1-Axis Tracking Battery (70 MW)
Storage—Pumped-Hydro (500 MW)

Storage—Li Battery 4 hour (5 MW)

wind WY (100 MW)

Wind Common (100 MW)

Wind 1D (100 MW)

Storage—2Zn Battery 4 hour (5 MW)

Solar PV—Rooftop Commercial (.005 MW)

Solar PV—Rooftop (.005 MW)

Biomass (35 MW)

Storage—Li Battery 8 hour (5 MW)

Small Modular Nuclear (60 MW)

Geothermal (30 MW)
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Figure 7.5 Levelized capacity (fixed) costs in 2019 dollars*?
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12 |_evelized capacity costs are expressed in terms of dollars per kW of installed capacity per month. The expression of these costs in terms of kKW
of peaking capacity can have significant effect, particularly for VERs (e.g., wind) having peaking capacity significantly less than installed

capacity.
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LCOE—IRP Resources

Certain resource alternatives carry low fixed costs and high variable operating costs, while other
alternatives require significantly higher capital investment and fixed operating costs but have low
(or zero) operating costs. The LCOE metric represents the estimated annual cost (revenue
requirements) per MWh in nominal dollars for a resource based on an expected level of energy
output (capacity factor) over the economic life of the resource. The nominal LCOE assuming the
expected capacity factors for each resource is shown in Figure 7.6. Included in these costs are the
capital cost, non-fuel O&M, fuel, integration costs for wind and solar resources, and wholesale
energy for B2H. The cost of recharge energy for storage resources is not included in the graphed
LCOE values.

The LCOE is provided assuming a common on-line date of 2023 for all resources and based on
Idaho Power specific financing assumptions. Idaho Power urges caution when comparing LCOE
values between different entities or publications because the valuation is dependent on several
underlying assumptions. The use of the common on-line date five years into the IRP planning
period allows the LCOE analysis to capture projected trends in resource costs. The LCOE graphs
also illustrate the effect of the Investment Tax Credit on solar-based energy resources, including
coupled solar-battery systems. ldaho Power emphasizes that the LCOE is provided for
informational purposes and is essentially a convenient summary metric reflecting the
approximate cost competitiveness of different generating technologies. However, the LCOE is
not an input into AURORA modeling performed for the IRP.

When comparing LCOEs between resources, consistent assumptions for the computations must
be used. The LCOE metric is the annual cost of energy over the life of a resource converted into
an equivalent annual annuity. This is like the calculation used to determine a car payment;
however, in this case the car payment would also include the cost of gasoline to operate the car
and the cost of maintaining the car over its useful life.

An important input into the LCOE calculation is the assumed level of annual energy output over
the life of the resource being analyzed. The energy output is commonly expressed as a capacity
factor. At a higher capacity factor, the LCOE is reduced because of spreading resource fixed
costs over more MWh. Conversely, lower capacity-factor assumptions reduce the MWh over
which resource fixed costs are spread, resulting in a higher LCOE.

For the portfolio cost analysis, resource fixed costs are annualized over the assumed economic
life for each resource and are applied only to the years of output within the IRP planning period,
thereby accounting for end effects.
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Boardman to Hemingway (350 MW) 33%
Solar PV—Utility Scale 1-Axis Tracking (40 MW) 26.0%
CCCT (1x1) F Class (300 MW) 60%
Solar PV—Targeted Siting for Grid Benefit (0.5 MW) 26%
Solar PV—Utility Scale 1-Axis Tracking Battery (50 MW) 22%
Wind WY (100 MW) 45%
Biomass (35 MW) 85.0%
Wind Common (100 MW) 35%
Wind ID (100 MW) 35%
Solar PV—Utility Scale 1-Axis Tracking Battery (60 MW) 18%
Small Modular Nuclear (60 MW) 90%
Solar PV—Rooftop Commercial (.005 MW) 21%
Geothermal (30 MW) 88%
Solar PV—Utility Scale 1-Axis Tracking Battery (70 MW) 15%
Reciprocating Gas Engine (111.1 MW) 15%
Reciprocating Gas Engine (55.5 MW) 15%
Storage—Pumped-Hydro (500 MW) 16%
Solar PV—Rooftop (.005 MW) 21%
Storage—Li Battery 4 hour (5 MW) 11%
Storage—Li Battery 8 hour (5 MW) 23%
SCCT—Frame F Class (170 MW) 5%

Storage—Zn Battery 4 hour (5 MW) 11%
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m Cost of Capital = Non-Fuel O&M Fuel mOffsets mWholesale Energy %=Capacity Factor
Figure 7.6 Levelized cost of energy (at stated capacity factors) in 2023 dollars
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Resource Attributes—IRP Resources

While the cost metrics described in this section are informative, caution must be exercised when
comparing costs for resources providing different attributes to the power system. For the LCOC
metric, this critical distinction arises because of differences for some resources between installed
capacity and peaking capacity. Specifically, for intermittent renewable resources, an installed
capacity of 1 kW equates to an on-peak capacity of less than 1 kW. For example, Idaho wind is
estimated to have an LCOC of $23 per month per kW of installed capacity.!® However, assuming
wind delivers peaking capacity equal to 5 percent of installed capacity, the LCOC
($23/month/kW) converts to $460 per month per KW of peaking capacity.

For the LCOE metric, the critical distinction between resources arises because of differences for
some resources with respect to the timing at which MWh are delivered. For example, wind and
biomass resources have similar LCOEs. However, the energy output from biomass generating
facilities tends to be delivered in a steady and predictable manner during peak-loading periods.
Conversely, wind tends to less dependably deliver during the high-value peak-loading periods; in
effect, the energy delivered from wind tends to be of lesser value than that delivered from
biomass, and because of this difference caution should be exercised when comparing LCOEs for
these resources.

In recognition of differences between resource attributes, potential IRP resources for the 2019
IRP are classified based on their attributes. The following resource attributes are considered in
this analysis:

¢ Intermittent renewable—Renewable resources, such as wind and solar, characterized by
intermittent output and causing an increased need for resources providing balancing or
flexibility

e Dispatchable capacity-providing—Resources that can be dispatched as needed to provide
capacity during periods of peak-hour loading or to provide output during generally
high-value periods

¢ Non-dispatchable (coincidental) capacity-providing—Resources whose output tends to
naturally occur with moderate likelihood during periods of peak-hour loading or during
generally high-value periods

e Balancing/flexibility-providing—Fast-ramping resources capable of balancing the
variable output from intermittent renewable resources

e Energy-providing—Resources producing relatively predictable energy when averaged
over long time periods (i.e., monthly or longer)
Table 7.4 provides classification of potential IRP resources with respect to the above attributes.

The table also provides cost information on the estimated size potential and scalability for each
resource.

13 The units of the denominator can be expressed in reverse order from the cost estimates provided in Figure 7.5
without mathematically changing the cost estimate.
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Table 7.4 Resource attributes
Non-Dispatchable
Dispatchable (Coincidental) Balancing/
Intermittent Capacity- Capacity- Flexibility- Energy-
Resource Renewable Providing Providing** Providing Providing  Size Potential
Biomass—Anaerobic Digester v v Scalable up to about 50 MW
B2H v v v (200 MW Oct—March, 500 MW April-Sept)
Demand Response v Scalable up to 50 MW
Energy Efficiency v Scalable up to achievable potential
Geothermal v Scalable up to about 50 MW
CCCT (1x1) v v 300 MW increments
SCCT—Frame F Class v v 170 MW increments
Reciprocating Gas Engine v v v 55.5 MW increments
Small Modular Nuclear v v v 60 MW increments
Solar PV—Rooftop v v Scalable
Solar PV—Utility-Scale 1-Axis Tracking v v Scalable
Solar PV—Targeted Siting for Grid Benefit v v Scalable up to 10 MW
Solar PV—AC Coupled with Lithium Battery v v Scalable
Storage—Pumped Hydro v 500 MW increments
Storage—Lithium Battery Scalable
Wind (Wyoming/ldaho) v v Scalable

14 The peaking capacity impact in MW for resources providing coincidental peaking capacity is expected to be less than installed capacity in MW.
For solar resources, the coincidental peaking capacity impact diminishes with increased installed solar capacity on system, as described in

Chapter 4.
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8. PORTFOLIOS

Prior to commencing modeling for this Second Amended 2019 IRP, Idaho Power conducted a
four-step review of IRP model inputs, system settings and specifications, and model verification
and validation. The objective of the review was to ensure accuracy of the company’s modeling
methods, processes, and, ultimately, the IRP results. The review was a preliminary step prior to
modeling for the Second Amended 2019 IRP. As a result, the sections below describe work that
began where the review process concluded. For further detail on the IRP review process, refer to
the 2019 IRP Review Report.

Capacity Expansion Modeling

For the 2019 IRP, Idaho Power used the LTCE capability of AURORA to produce WECC-
optimized portfolios under various future conditions for natural gas prices and carbon costs. It is
important to note that although the logic of the LTCE model optimizes resource additions based
on the performance of the WECC as a whole, the resource portfolios produced by the LTCE and
examined in this IRP are specific to Idaho Power. In other words, the term “WECC-optimized”
refers to the LTCE model logic rather than the footprint of the portfolios being examined. Based
on this definition, the WECC-optimized portfolios discussed in this document refer to the
addition of supply-side and demand-side resources for Idaho Power’s system and exits from
current coal-generation units.

The selection of new resources in the WECC-optimized portfolios maintains sufficient reserves
as defined in the model. To ensure the AURORA-produced WECC-optimized portfolios provide
the least-cost, least-risk future specific to the company’s customers, a subset of top-performing
WECC portfolios was manually adjusted with the objective of further reducing portfolio costs
specific to the Idaho Power system. This manual process is discussed further in the sections that
follow.

Planning Margin

The 2019 IRP uses the LTCE capability of the AURORA model to develop portfolios compiled
of different resource combinations. The model selects portfolios based on standards, policies,
and resources needed- and does so in the least-cost manner. Idaho Power selected a 50™
percentile hourly load forecast for the Idaho Power area and a 15 percent peak-hour planning
margin to develop a 20-year, WECC optimized resource portfolios under a range of futures. The
WECC portfolio includes a specific set of new resources and resource exits to reliably serve
Idaho Power’s load over the planning timeframe. Each portfolio is constrained by the peak-hour
capacity planning margin and hourly flexibility requirements. As noted above, manual
refinements to top-performing WECC optimized resource portfolios are used to ensure the least-
cost, least-risk option has been identified specific to Idaho Power’s service area.

Several factors influenced Idaho Power’s decision to move to a 15 percent peak-hour planning
margin in the 2019 IRP. The use of a percentage-based planning margin is a good fit with the use
and logic in the AURORA model’s LTCE functionality used in portfolio development. First, it is
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consistent with the NERC’s N-1 Reserve Margin criteria.'® Second, it is similar to the
methodologies employed by Idaho Power’s regional peer utilities for capacity planning.®

To validate the change from the prior IRP methodology, Idaho Power compared the 2017 IRP’s
95" percentile peak-hour capacity, including the addition of 330 MW of capacity benefit margin
(CBM) to the 50™ percentile peak-hour forecast with a 15 percent planning margin as used in the
2019 IRP. As shown in Figure 8.1, the two methods do not result in significant differences. The
series composed of the 95 percentile peak-hour value plus the 330 MW CBM does not include
operating reserve obligations, which would be approximately 200 MW for a system load of
3,600 MW and higher for growing system loads.
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Figure 8.1 2017 versus 2019 IRP planning margin comparison (MW)

Portfolio Design Overview

The AURORA LTCE process develops future portfolios under varying future conditions for
natural gas prices and carbon costs, selecting resources while applying planning margins and
regulating reserve constraints, all with the objective of finding the least-cost solution. The future
resources available possess a wide range of operating characteristics, and development and
environmental attributes. The impact to system reliability and portfolio costs of these resources
depend on future assumptions. Each portfolio consists of a combination of resources derived
from the LTCE process that should enable Idaho Power to supply cost-effective electricity to
customers over the 20-year planning period.

13 nerc.com/pa/RAPA/ri/Pages/PlanningReserveMargin.aspx

16 pacifiCorp 13-percent target planning margin (2017 IRP page 10), PGE 17 percent reserves planning
margin (2016 IRP page 116), and Avista 14 percent planning margin (2017 IRP 6-1).
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The use of an LTCE model that optimizes portfolio buildouts for the entire WECC region led the
company to develop additional portfolios to ensure that it had reasonably identified an optimal
solution specific to its customers. To accomplish this, a subset of top-performing WECC-
optimized portfolios were manually adjusted with the objective of further reducing Idaho Power-
specific portfolio costs while maintaining reliability. This method is described in greater detail in
Chapter 9. The portfolios were then evaluated for operational, environmental, and qualitative
considerations. The evaluation of the resources and portfolios culminate in an action plan that
sets the stage for ldaho Power to economically and effectively prepare for the system needs of
the future.

Previous IRP portfolio development included a concurrent evaluation of resource characteristics:
quantitative and qualitative measures and risks when selecting a resource for inclusion in a
specific portfolio for a future planning scenario. These portfolios were developed under low
hydro and high peak forecast percentiles while considering the combined qualitative risks and
various resource characteristics.

Using the AURORA LTCE process in portfolio design has some improvements compared to the
prior resource selection methodology. The AURORA portfolio development process is more
precise in using the defined resource characteristics and established quantitative requirements
associated with those resources. Examples include increasing regulation requirements with solar
generation additions or maintaining a peak hour planning margin and applying hourly regulating
reserve requirements in the economic selection and timing of resource additions and retirements.
Additionally, the LTCE process allowed the company and stakeholders to evaluate a relatively
large number of portfolios relative to prior IRPs. In 2017, for example, the IRP examined 12
portfolios that were manually selected. However, in the 2019 IRP, the company evaluated 48
total portfolios, 24 of which were developed by the LTCE model, and 24 that were developed
during the manual refinement process.

Regulating Reserve

Idaho Power characterized regulating reserve rules as part of its 2018 study of VER integration.
To develop these rules for the VER study, Idaho Power analyzed one year of 1-minute time-step
historical data for customer load, wind production, and solar production (December 2016 to
November 2017). Based on this analysis, the company developed rules for bidirectional
regulating reserve that adequately positioned dispatchable capacity to balance variations in load,
wind, and solar while maintaining compliance with NERC’s reliability standard.*” The
bidirectional regulating reserve was designated RegUp for the unloaded dispatchable capacity
held to balance undersupply situations (i.e., supply less than load) and RegDn for loaded
dispatchable capacity held to balance oversupply situations (i.e., supply exceeding load).

For the 2019 IRP, Idaho Power developed approximations for the VER study’s regulating
reserve rules. These approximations are necessary because a 20-year period is simulated for the
IRP (as opposed to the single year of a VER study), and to allow the evaluation of portfolios

' NERC BAL-001-2
(nerc.com/pa/Stand/Project%202010141%20%20Phase%201%200f%20Balancing%20Authority%20R
e/BAL-001-2_Background_Document_Clean-20130301.pdf)
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containing varying amounts of VER generating capacity (i.e., the VER-caused regulating reserve
requirements are calculable). The approximations express the RegUp and RegDn as dynamic and
seasonal percentages of hourly load, wind production, and solar production. The approximations
used for the IRP are given in tables 8.1 and 8.2. For each hour of the AURORA simulations, the
dynamically determined regulating reserve is the sum of that calculated for each individual
element.

Table 8.1 RegUp approximation—percentage of hourly load MW, wind MW, and solar MW
RegUp Winter! Spring? Summer3 Fall*
Load 8% 11% 7% 9%
wind 38% 44% 48% 49%
Solar 69% 47% 53% 66%

Winter: December, January, February
2Spring: March, April, May

3Summer: June, July, August

“Fall: September, October, November

Table 8.2 RegDn approximation—percentage of hourly load MW, wind MW, and solar MW
RegDn Winter? Spring? Summer3 Fall*
Load 18% 29% 21% 29%
Wind 0% 0% 0% 0%
Solar 33% 0% 0% 0%

winter: December, January, February
2Spring: March, April, May

3Summer: June, July, August

“Fall: September, October, November

The RegDn rules for the VER study for wind and solar were expressed in terms of percentage of
headroom above forecast production. For example, for a system having 300 MW of on-line solar
capacity and forecast production for a given hour at 200 MW, the VER analysis found the
percentage of 100 MW of headroom (300 to 200 MW) necessary to maintain system reliability.
Given the substantial variations in VER generating capacity between portfolios, and temporally
(i.e., year-to-year) within portfolios, it was impractical to approximate the RegDn regulating
reserve for wind and solar production, except for the winter season for solar. It is emphasized
that the regulating reserve levels used in the 2019 IRP are approximations intended to reflect
generally the amount of set-aside capacity needed to balance load and wind and solar production
while maintaining system reliability. The precise definition of regulating reserve levels is more
appropriately the focus of a study designed specifically to assess the impacts and costs associated
with integrating VERS.

Framework for Expansion Modeling

Idaho Power’s LTCE modeling was performed under three natural gas price forecasts and four
carbon price forecasts to develop optimized resource portfolios for a range of possible future
conditions.
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Natural Gas Price Forecasts

Idaho Power used the adjusted Platts 2018 Henry Hub natural gas price forecast as the planning
case forecast in the 2019 IRP. Idaho Power also developed portfolios under two additional gas
price forecasts: 1) the 2018 EIA Reference Case and 2) the 2018 EIA Low Qil and Gas (LOG)
case.!®

Carbon Price Forecasts

Idaho Power developed portfolios under four carbon price scenarios for the 2019 IRP shown in
Figure 8.2:

1. Zero Carbon Costs—assumes there will be no federal or state legislation that would
require a tax or fee on carbon emissions.

2. Planning Case Carbon Cost—is based on a carbon price forecast from a Wood
Mackenzie report®® released in June 2018. The carbon cost forecast assumes a price of
$2/ton beginning in 2028 and increases to $22 per ton by the end of the IRP planning
horizon. A key assumption in the report is that carbon costs would be regulated under a
federal program and no state program is envisioned.

3. Generational Carbon Cost—is EPA’s estimate of the social cost of carbon from 2016.2°
The social or generational cost of carbon is meant to be a comprehensive estimate of
climate change impacts and includes, among other things, changes in net agricultural
productivity, human health, property damages from increased flood risk, and changes in
energy system costs. The generational carbon cost forecast assumes a price of $55.73 per
ton starting in 2020 and increases to $101.16 per ton by the end of the IRP planning
horizon.

4. High Carbon Costs—is based on the California Energy Commission’s Integrated Energy
Policy Report (IEPR) “Revised 2017 IEPR GHG Price Projections.”?* Idaho Power used
the carbon price stream from the high price (low consumption) scenario and, for the 2019
IRP, assume carbon costs would begin in 2022 under a federal program. No state
program is envisioned. The high carbon cost forecast assumes a price of $28.65 per ton
starting in 2022 and increases to $107.87 per ton by the end of the IRP planning horizon.

8 EIA Annual Energy Outlook 2018, February 2018: eia.gov/outlooks/aeo/pdf/AE02018.pdf

19 “North America power & renewables long term outlook: Charting the likely energy transition page—
the ‘Federal Carbon’ case.”

20 epa.gov/sites/production/files/2016-12/documents/social_cost_of carbon_fact_sheet.pdf

2! efiling.energy.ca.gov/GetDocument.aspx?tn=222145
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Figure 8.2 Carbon Price Forecast

Because the AURORA LTCE can evaluate generation units for economic retirement, Idaho
Power provided baseline retirement assumptions in the AURORA model. The baseline
retirement dates for Idaho Power’s coal-fired generation is year-end 2034 for all Jim Bridger
units. Any changes to these retirement dates would be determined through the portfolio modeling
process.

Table 8.3 shows the 12 planned non-B2H portfolio designs resulting from the natural gas and
carbon price forecasts.

Table 8.3 Non-B2H portfolio reference numbers
Non-B2H Zero Carbon Planning Carbon  Generational Carbon High Carbon
Planning Gas 1 2 3 4
EIA Reference Gas 5 6 7 8
EIA LOG Gas 9 10 11 12

To evaluate the B2H project in the AURORA model, Idaho Power reproduced the same set of 12
portfolios with the inclusion of the B2H transmission line as a resource.

Table 8.4 shows the planned 12 B2H portfolio designs resulting from the natural gas and carbon
price futures.

Table 8.4 B2H portfolio reference numbers
B2H Zero Carbon Planning Carbon  Generational Carbon High Carbon
Planning Gas 13 14 15 16
EIA Reference Gas 17 18 19 20
EIA LOG Gas 21 22 23 24
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WECC-Optimized Portfolio Design Results

The AURORA LTCE’s model generated 24 different portfolios using all the assumptions
described earlier. The 12 Non-B2H portfolios are shown in Figure 8.3, while the 12 B2H
portfolios are shown in Figure 8.4. The details and timing of additional resources in the 24
WECC-optimized portfolios are included in Appendix C—Technical Appendix.
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Manually Built Portfolios

Based on stakeholder feedback received following the Amended 2019 IRP process, Idaho Power
adjusted its methodology for selecting WECC-optimized portfolios for manual adjustment.

Previously, Idaho Power selected four WECC-optimized portfolios (two B2H and two non-B2H)
that represented the best combinations of least cost and least risk. Stakeholders noted, however,
that this selection process resulted in a group of similar portfolios in terms of resource selection
and timing. An alternate approach was suggested: Choose a wider range of WECC-optimized
portfolios for manual selection. Idaho Power adopted this approach for this Second Amended
2019 IRP.

To ensure a wider range of base portfolios for manual optimization, Idaho Power selected six
starting points (rather than four in the Amended 2019 IRP) based on 12 WECC-optimized

portfolios for manual adjustment. The six starting-point portfolios (three with B2H and three
without) reflect a more diverse array of portfolios, in terms of resource amounts, timing, and

type.

Idaho Power began this selection process by grouping WECC-optimized portfolios into similar
“buckets” based on resource selection, noting resource similarities in Portfolios 1 and 2, 3 and 4,
and 11 and 12 in the non-B2H runs and in Portfolios 13 and 14, 15 and 16, and 23 and 24 in the
B2H scenarios (see Figure 8.3 and Figure 8.4). These buckets aligned to tested future
conditions—Planning Gas/Planning Carbon, Planning Gas/High Carbon, and High Gas/High
Carbon (See Table 8.5).
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Table 8.5 WECC-Optimized Portfolios Selected for Manual Adjustments
Category B2H Portfolios Non-B2H Portfolios
Planning Gas, Planning Carbon (PGPC) P(13), P(14) P(1), P(2)
Planning Gas, High Carbon (PGHC) P(15), P(16) P(3), P(4)

High Gas, High Carbon (HGHC) P(23), P(24) P(11), P(12)

The first two categories (Planning Gas, Planning Carbon (PGPC) and Planning Gas, High
Carbon (PGHC)) were based on the lowest cost portfolios from the WECC-optimization and the
resources match more closely between portfolios. The High Gas, High Carbon (HGHC) category
was added to determine whether a more optimal portfolio could be obtained when beginning
with a different mix of flexibility resources (pumped hydro, biomass, and nuclear instead of
natural gas).

The selected portfolio categories reflect a wide range of gas and carbon futures and B2H and
non-B2H alternatives, and it allowed for robust evaluation of portfolios for manual optimization,
with the objective of further reducing Idaho Power-specific portfolio costs while maintaining
reliability.
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9. MODELING ANALYSIS

Portfolio Cost Analysis

Once the WECC-Optimized portfolios are created using the LTCE model, Idaho Power uses the
AURORA electric market model as the primary tool for modeling resource operations and
determining operating costs for the 20-year planning horizon. AURORA modeling results
provide detailed estimates of wholesale market energy pricing and resource operation and
emissions data. It should be noted that the Portfolio Cost Analysis is a step that occurs following
the development of the resource buildouts through the LTCE model; the Portfolio Cost Analysis
utilizes the resource buildouts from the LTCE model as an input. The LTCE and Portfolio Cost
analyses cannot be performed simultaneously within the AURORA model due to the large
computing requirements needed to perform the complex calculations inherent within the LTCE
model.

The AURORA software applies economic principles and dispatch simulations to model the
relationships between generation, transmission, and demand to forecast market prices. The
operation of existing and future resources is based on forecasts of key fundamental elements,
such as demand, fuel prices, hydroelectric conditions, and operating characteristics of new
resources. Various mathematical algorithms are used in unit dispatch, unit commitment, and
regional pool-pricing logic. The algorithms simulate the regional electrical system to determine
how utility generation and transmission resources operate to serve load.

Portfolio costs are calculated as the NPV of the 20-year stream of annualized costs, fixed and
variable, for each portfolio. The full set of financial variables used in the analysis is shown in
Table 9.1. Each resource portfolio was evaluated using the same set of financial variables.

Table 9.1 Financial assumptions
Plant Operating (Book) Life Expected life of asset
Discount rate (weighted average capital cost) 7.12%
Composite tax rate 25.74%
Deferred rate 21.30%
Emission adder escalation rate 3.00%
General O&M escalation rate 2.20%
Annual property tax rate (% of investment) 0.49%
B2H annual property tax rate (% of investment) 0.55%
Property tax escalation rate 3.00%
B2H property tax escalation rate 1.67%
Annual insurance premium (% of investment) 0.03%
B2H annual insurance premium (% of investment) 0.03%
Insurance escalation rate 2.00%
B2H insurance escalation rate 2.00%
AFUDC rate (annual) 7.65%
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The 24 WECC-optimized portfolios designed under the AURORA LTCE process were run
through four different hourly simulations shown in Table 9.2.

Table 9.2 AURORA hourly simulations

Planning Carbon High Carbon

Planning Gas X X
High Gas X X

The purpose of the AURORA hourly simulations is to compare how portfolios perform under
scenarios different from the scenario assumed in their initial design. For example, a portfolio
initially designed under Planning Gas and Planning Carbon should perform better relative to
other portfolios under a Planning Gas and Planning Carbon price forecast than under a High Gas
and High Carbon price forecast. The compiled results from the four hourly simulations, where
only the pricing forecasts were changed, are shown in Table 9.3.

Table 9.3 2019 IRP WECC-optimized portfolios, NPV years 2019-2038 ($ x 1,000)

Planning Gas, High Gas, Planning Gas, High Gas,
NPV ($ x 1000) Planning Carbon Planning Carbon High Carbon High Carbon
Portfolio 1 $6,278,713 $7,153,154 $8,736,678 $9,802,332
Portfolio 2 $6,282,756 $7,174,552 $8,577,425 $9,695,929
Portfolio 3 $6,868,094 $7,341,418 $8,188,333 $8,757,756
Portfolio 4 $6,909,873 $7,351,820 $8,172,789 $8,709,946
Portfolio 5 $6,407,151 $7,051,991 $8,983,091 $9,967,976
Portfolio 6 $6,295,887 $6,987,393 $8,852,891 $9,853,177
Portfolio 7 $7,230,980 $7,589,273 $8,284,393 $8,678,643
Portfolio 8 $7,086,109 $7,447,426 $8,260,812 $8,684,372
Portfolio 9 $6,626,104 $6,994,787 $8,645,465 $9,326,708
Portfolio 10 $6,866,736 $7,105,974 $8,635,942 $9,196,065
Portfolio 11 $7,867,263 $7,897,257 $8,921,579 $9,057,434
Portfolio 12 $7,700,882 $7,866,914 $8,508,580 $8,662,707
Portfolio 13 $6,276,926 $7,189,464 $8,839,672 $9,941,809
Portfolio 14 $6,281,733 $7,198,597 $8,715,087 $9,879,956
Portfolio 15 $6,748,522 $7,487,819 $8,179,919 $9,014,114
Portfolio 16 $6,674,015 $7,381,746 $8,062,506 $8,860,820
Portfolio 17 $6,339,272 $7,101,059 $9,025,272 $10,126,056
Portfolio 18 $6,371,297 $7,104,072 $9,012,603 $10,082,271
Portfolio 19 $6,985,582 $7,574,547 $8,268,054 $8,931,658
Portfolio 20 $6,679,355 $7,381,868 $8,051,005 $8,841,573
Portfolio 21 $6,472,912 $7,065,637 $8,896,703 $9,815,932
Portfolio 22 $6,505,881 $7,071,269 $8,885,581 $9,795,651
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Planning Gas, High Gas, Planning Gas, High Gas,
NPV ($ x 1000) Planning Carbon Planning Carbon High Carbon High Carbon
Portfolio 23 $7,348,046 $7,732,620 $8,633,344 $9,137,650
Portfolio 24 $6,957,458 $7,665,019 $8,391,091 $9,237,524

Figure 9.1 takes the information in Table 9.3 and compares all 24 portfolios on a two-axis graph
that shows NPV cost under the planning scenario and the four-scenario standard deviation in
NPV costs. The y-axis displays the NPV values under Planning Gas and Planning Carbon, and
the x-axis displays the four-scenario standard deviation in NPV costs for the four scenarios
shown in Table 9.3. Note that all cost scenarios are given equal weight in determining the four-
scenario standard deviation. Idaho Power does not believe that each future has an equal
likelihood, but for the sake of simplicity presented the results assuming equal likelihood to
provide an idea of the variance in NPV costs associated with the four modeled scenarios.

P13 is the lowest-cost portfolio under Planning Gas and Planning Carbon, as can be seen in
Figure 9.1 and Table 9.3, although its four-scenario standard deviation is higher than some other
portfolios. Conversely, P12 has the lowest four-scenario standard deviation, but the second
highest expected cost under Planning Gas and Planning Carbon. Portfolios plotted along the
lower and left edge of Figure 9.1 represent the efficient frontier in this graph of NPV cost versus
cost standard deviation. Moving vertically, portfolios plotting above the efficient frontier are
considered to have equivalent cost variance, but higher expected cost. Moving horizontally,
portfolios plotting to the right of the efficient frontier are considered to have equivalent expected
cost, but greater potential cost variance.
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As indicated in Table 8.5, the starting point of the manual optimization process was determined
from the following WECC-optimized portfolios:

e Planning Gas, Planning Carbon: P(1), P(2), P(13), P(14)
e Planning Gas, High Carbon: P(3), P(4), P(15), P(16)
e High Gas, High Carbon: P(11), P(12), P(23), P(24)

The portfolios identified in the first two categories are close to the line drawn in Figure 9.1 and
represent combinations of low cost and low risk. The other points were included in the HGHC
category to determine whether a more optimal portfolio could be obtained starting with different
flexibility resources (pumped hydro, biomass, and nuclear instead of natural gas).

Manually Built Portfolios

Manual adjustments focused first on the evaluation of Jim Bridger coal unit exit scenarios. In the
following tables, Jim Bridger exit dates for the first three scenarios are fixed across the gas and
carbon assumptions and provide a comparison of Bridger exit dates. Scenario 1 exits all four
units by 2030. Scenario 2 exits the second unit in 2028 but keeps the third and fourth units until
2034. Scenario 3 exits the second unit in 2026 and keeps the third and fourth units until 2034,
Scenario 4 exit dates were adjusted differently to further optimize the results. Table 9.4 provides
a summary of the Jim Bridger exit scenarios.

Table 9.4 Jim Bridger exit scenarios
Scenario 1 Scenario 2 Scenario 3 Scenario 4
2022 2022 2022 Varied*
2026 2028 2026 Varied*
2028 2034 2034 Varied*
2030 2034 2034 Varied*

* The Jim Bridger exit timing for Scenario 4 was selected based on learnings from the first three scenarios and gas and carbon
assumptions.

The following guiding principles were used in the manual optimization process for the first three
scenarios:

e The same modeling constraints used within the AURORA modeling software during the
WECC optimization were applied to the manual optimization (e.g., Bridger unit exits
could not be earlier than the dates identified in Scenario 1)

e The same resource types and approximate resource allocations were used as identified in
the WECC-optimized LTCE portfolios

e Resources identified for WECC optimization were deferred and reduced where possible
while maintaining a planning margin of 15 percent

¢ No carbon-emitting resources were added to the high gas, high carbon portfolios
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Scenario 4 was completed as an attempt to further refine the results to lower portfolio costs while
maintaining a similar level of reliability. The following guiding principles were applied in
addition to the ones used for the first three scenarios:

e Large-scale CCCT units can in some cases be replaced with more scalable reciprocating
gas engines, allowing a phased approach to adding flexible resources which can reduce
costs

e Demand response can be accelerated and/or expanded to defer some types of resources

e Depending on the portfolio builds, accelerating solar and battery resources and
alternating with flexible resources can result in portfolio savings

e Solar plus battery resources were often selected before solar-only resources because they
have a higher contribution to peak

The resulting 24 manual builds (six categories with four scenarios each) were evaluated using the
AURORA model to determine their NPV using the same gas and carbon pricing forecasts as the
initial WECC results shown in Table 9.3. The results of the 24 manual builds are shown in

Table 9.5.

As a final step, Valmy Unit 2’s exit date was accelerated to 2022 as a sensitivity to test the
viability of an earlier exit. The final results of the manual build process are shown in Table 9.7.
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Table 9.5 2019 IRP manually built portfolios, NPV years 2019-2038 ($ x 1,000)

Planning Gas, High Gas, Planning Gas, High Gas,
NPV ($ x 1000) Planning Carbon Planning Carbon High Carbon High Carbon
PGPC (1) $6,279,509 $7,426,379 $8,233,137 $9,440,332
PGPC (2) $6,273,071 $7,246,081 $8,490,274 $9,625,390
PGPC (3) $6,284,277 $7,277,944 $8,431,678 $9,560,285
PGPC (4) $6,279,772 $7,259,024 $8,558,682 $9,716,348
PGHC (1) $6,390,311 $7,319,067 $8,032,346 $9,067,148
PGHC (2) $6,442,048 $7,144,213 $8,264,118 $9,181,798
PGHC (3) $6,453,111 $7,181,508 $8,242,129 $9,151,410
PGHC (4) $6,294,814 $7,359,094 $8,091,963 $9,277,557
HGHC (1) $7,469,519 $7,934,725 $8,635,143 $9,153,185
HGHC (2) $6,987,986 $7,521,331 $8,665,974 $9,374,281
HGHC (3) $7,043,235 $7,575,393 $8,654,276 $9,326,503
HGHC (4) $6,855,447 $7,783,286 $8,595,740 $9,639,967
PGPC B2H (1) $6,239,229 $7,436,314 $8,389,315 $9,634,337
PGPC B2H (2) $6,267,445 $7,285,695 $8,662,735 $9,863,352
PGPC B2H (3) $6,267,257 $7,327,131 $8,650,207 $9,858,607
PGPC B2H (4) $6,247,768 $7,457,533 $8,453,137 $9,705,863
PGHC B2H (1) $6,342,373 $7,377,938 $8,113,174 $9,290,421
PGHC B2H (2) $6,326,907 $7,223,445 $8,356,141 $9,518,984
PGHC B2H (3) $6,325,327 $7,260,956 $8,336,880 $9,508,616
PGHC B2H (4) $6,231,882 $7,378,575 $8,244,490 $9,576,761
HGHC B2H (1) $6,627,133 $7,560,819 $8,321,638 $9,377,658
HGHC B2H (2) $6,551,203 $7,370,092 $8,519,476 $9,591,880
HGHC B2H (3) $6,549,962 $7,402,601 $8,507,236 $9,581,960
HGHC B2H (4) $6,505,943 $7,500,370 $8,259,364 $9,394,863

As discussed previously, tables 9.3 and 9.5 utilized the WECC buildout that each portfolio was
designed under, which is shown in figures 8.3 and 8.4. The 24 WECC buildouts are unique in
terms of the resources that were selected for each buildout, as well as the timing of each

resource.

In order to compare portfolios using the same WECC buildout, the company inserted its manual
portfolios into four distinct WECC buildouts: 1) Planning Gas, Planning Carbon; 2) High Gas,
Planning Carbon; 3) Planning Gas, High Carbon; 4) High Gas, High Carbon. This comparison
allows the company to focus on differences specific to Idaho Power’s portfolio design, rather
than differences stemming from future WECC buildout scenarios. The results are shown in

Table 9.6.
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Table 9.6 2019 IRP manually built portfolios, WECC buildout comparison, NPV years
2019-2038 ($ x 1,000)

Planning Gas, High Gas, Planning Gas, High Gas,
NPV ($ x 1000) Planning Carbon Planning Carbon High Carbon High Carbon
Portfolio PGPC (1) $6,279,509 $7,411,931 $8,114,621 $9,345,007
Portfolio PGPC (2) $6,273,071 $7,236,437 $8,331,134 $9,504,866
Portfolio PGPC (3) $6,284,277 $7,269,646 $8,292,583 $9,443,642
Portfolio PGPC (4) $6,279,772 $7,238,655 $8,378,158 $9,552,907
Portfolio PGHC (1) $6,400,413 $7,334,372 $8,032,346 $9,083,275
Portfolio PGHC (2) $6,451,515 $7,164,818 $8,264,118 $9,205,845
Portfolio PGHC (3) $6,462,698 $7,201,220 $8,242,129 $9,176,938
Portfolio PGHC (4) $6,310,357 $7,363,283 $8,091,963 $9,237,188
Portfolio HGHC (1) $7,465,092 $7,907,690 $8,603,701 $9,153,185
Portfolio HGHC (2) $7,000,131 $7,508,566 $8,642,228 $9,374,281
Portfolio HGHC (3) $7,052,572 $7,564,816 $8,632,474 $9,326,503
Portfolio HGHC (4) $6,918,876 $7,819,991 $8,652,244 $9,639,967
Portfolio PGPC B2H (1) $6,239,229 $7,392,339 $8,091,379 $9,349,587
Portfolio PGPC B2H (2) $6,267,445 $7,248,819 $8,357,392 $9,563,648
Portfolio PGPC B2H (3) $6,267,257 $7,287,162 $8,339,846 $9,557,784
Portfolio PGPC B2H (4) $6,247,768 $7,401,560 $8,133,197 $9,386,236
Portfolio PGHC B2H (1) $6,384,339 $7,386,701 $8,113,174 $9,238,667
Portfolio PGHC B2H (2) $6,360,212 $7,232,682 $8,356,141 $9,460,037
Portfolio PGHC B2H (3) $6,358,018 $7,270,472 $8,336,880 $9,452,539
Portfolio PGHC B2H (4) $6,276,172 $7,379,348 $8,244,490 $9,478,369
Portfolio HGHC B2H (1) $6,688,060 $7,603,598 $8,339,690 $9,377,658
Portfolio HGHC B2H (2) $6,604,353 $7,410,535 $8,546,168 $9,591,880
Portfolio HGHC B2H (3) $6,603,227 $7,447,855 $8,528,960 $9,581,960
Portfolio HGHC B2H (4) $6,582,646 $7,563,134 $8,295,569 $9,394,863

The WECC buildout approaches provide a measure of how robust each portfolio is under the
four futures evaluated.

The best-performing B2H portfolios outperformed the best-performing non-B2H portfolios in the
planning case (Planning Gas, Planning Carbon) in both approaches.

Finally, for each of the four future gas and carbon scenarios, the company performed a
sensitivity analysis to determine the cost, or value, associated with an earlier exit (year-end 2022)
of Valmy Unit 2. As noted in the Nevada Transmission without North Valmy section of Chapter
6, the Company will be performing a near-term analysis related to Valmy Unit 2 to further
investigate market depth and other factors associated with this transmission capacity.
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These differentials were then applied to the portfolio costs in Table 9.6 to obtain the results

detailed in Table 9.7.

Table 9.7

2038 ($ x 1,000)

2019 IRP Manually built portfolios with Valmy exit year-end 2022, NPV years 2019-

Planning Gas, High Gas, Planning Gas, High Gas,
NPV ($ x 1000) Planning Carbon Planning Carbon High Carbon High Carbon
Portfolio PGPC (1) $6,277,779 $7,421,034 $8,109,662 $9,342,540
Portfolio PGPC (2) $6,271,341 $7,245,540 $8,326,175 $9,502,399
Portfolio PGPC (3) $6,282,547 $7,278,749 $8,287,624 $9,441,175
Portfolio PGPC (4) $6,278,042 $7,247,758 $8,373,199 $9,550,440
Portfolio PGHC (1) $6,398,683 $7,343,475 $8,027,387 $9,080,808
Portfolio PGHC (2) $6,449,785 $7,173,921 $8,259,159 $9,203,378
Portfolio PGHC (3) $6,460,968 $7,210,323 $8,237,170 $9,174,471
Portfolio PGHC (4) $6,308,627 $7,372,386 $8,087,004 $9,234,721
Portfolio HGHC (1) $7,463,362 $7,916,793 $8,598,742 $9,150,718
Portfolio HGHC (2) $6,998,401 $7,517,669 $8,637,269 $9,371,814
Portfolio HGHC (3) $7,050,842 $7,573,919 $8,627,515 $9,324,036
Portfolio HGHC (4) $6,917,146 $7,829,094 $8,647,285 $9,637,500
Portfolio PGPC B2H (1) $6,236,327 $7,400,616 $8,087,144 $9,346,611
Portfolio PGPC B2H (2) $6,264,543 $7,257,096 $8,353,157 $9,560,672
Portfolio PGPC B2H (3) $6,264,355 $7,295,439 $8,335,611 $9,554,808
Portfolio PGPC B2H (4) $6,244,866 $7,409,837 $8,128,962 $9,383,260
Portfolio PGHC B2H (1) $6,381,437 $7,394,978 $8,108,939 $9,235,691
Portfolio PGHC B2H (2) $6,357,310 $7,240,959 $8,351,906 $9,457,061
Portfolio PGHC B2H (3) $6,355,116 $7,278,749 $8,332,645 $9,449,563
Portfolio PGHC B2H (4) $6,274,442 $7,388,451 $8,239,531 $9,475,902
Portfolio HGHC B2H (1) $6,686,330 $7,612,701 $8,334,731 $9,375,191
Portfolio HGHC B2H (2) $6,602,623 $7,419,638 $8,541,209 $9,589,413
Portfolio HGHC B2H (3) $6,601,497 $7,456,958 $8,524,001 $9,579,493
Portfolio HGHC B2H (4) $6,580,916 $7,572,237 $8,290,610 $9,392,396

The PGPC B2H (1) portfolio outperforms the other portfolios in the planning case (Planning
Gas, Planning Carbon) and ranks high in the Planning Gas, High Carbon case. Based on these
results, the company is confident that the Preferred Portfolio detailed in Chapter 10 achieves the

least-cost, least-risk objective of the IRP.

Stochastic Risk Analysis

The stochastic analysis assesses the effect on portfolio costs when select variables take on values
different from their planning-case levels. Stochastic variables are selected based on the degree to

Second Amended 2019 IRP

Page 119



9. Modeling Analysis Idaho Power Company

which there is uncertainty regarding their forecasts and the degree to which they can affect the
analysis results (i.e., portfolio costs).

The purpose of the analysis is to understand the range of portfolio costs across the full extent of
stochastic shocks (i.e., across the full set of stochastic iterations) and how the ranges for
portfolios differ.

Idaho Power identified the following three variables for the stochastic analysis:

1. Natural gas price—Natural gas prices follow a log-normal distribution adjusted upward
from the planning case gas price forecast, which is shown as the dashed line in Figure
9.2. Natural gas prices are adjusted upward from the planning case to capture upward risk
in natural gas prices. The correlation factor used for the year-to-year variability is 0.65,
which is based on historic values from 1997 through 2018.
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Figure 9.2 Natural gas sampling (Nominal $/MMBtu)
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2. Customer load—Customer load follows a normal distribution and is adjusted around the
planning case load forecast, which is shown as the dashed line in Figure 9.3
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Figure 9.3 Customer load sampling (annual MWh)

3. Hydroelectric variability—Hydroelectric variability follows a log-normal distribution
and is adjusted around the planning case hydroelectric generation forecast, which is
shown as the black dashed line in Figure 9.4. The correlation factor used for the year-to-
year variability is 0.80, which is based on historic values from 1971 through 2018.
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Figure 9.4 Hydro generation sampling (annual MWh)

The three selected stochastic variables are key drivers of variability in year-to-year power-supply
costs and therefore provide suitable stochastic shocks to allow differentiated results for analysis.

Idaho Power created a set of 20 iterations based on the three stochastic variables (hydro
condition, load, and natural gas price). The 20 iterations were developed using a Latin
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Hypercube sampling rather than Monte Carlo. The Latin Hypercube design samples the
distribution range with a relatively smaller sample size, allowing a reduction in simulation run

times. Idaho Power then calculated the 20-year NPV portfol

io cost for each of the 20 iterations

for all 24 portfolios. The distribution of 20-year NPV portfolio costs for all 24 portfolios is

shown in Figure 9.5.
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Figure 9.5 Portfolio stochastic analysis, total portfolio cost, NPV years 2019-2038 ($x 1,000)

The horizontal axis on Figure 9.5 represents the portfolio cost (NPV) in millions of dollars, and
the 24 portfolios are represented by their designation on the vertical axis. Each portfolio has 20
dots for the 20 different stochastic iterations scattered across different NPV ranges. The Xs
designate the Planning Gas Planning Carbon scenario that was performed for each portfolio.

The distribution of 20-year NPV portfolio costs for the set of 20 manually built portfolios is

shown in Figure 9.6.
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The stochastic risk analysis, coupled with the portfolio cost analysis, assesses the portfolios’
relative exposure to significant cost drivers. The wide range of resulting portfolio costs evident
in Table 9.7 and Figure 9.6 reflects the wide range of considered conditions for the cost drivers.
The widely ranging costs are an indication that portfolio exposure to cost drivers is sufficiently
evaluated. Further, the stochastic analysis suggests that changes in strong cost drivers do not shift
the relative cost difference between portfolios significantly and thus does not favor one portfolio

over another.
Portfolio Emission Results

CO2 emissions for all 24 portfolios were evaluated during the portfolio cost analysis. The results
for all 24 portfolios are shown in Figure 9.7. Figure 9.7 is a stacked column that shows the year-
to-year cumulative emissions for each portfolio’s projected generating resources.
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Figure 9.7 Estimated portfolio emissions from 2019-2038
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Figure 9.8 Estimated portfolio emissions from 2019-2038—manually built portfolios
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Qualitative Risk Analysis

Major Qualitative Risks

o Fuel Supply—All generating and transmission resources require a supply of fuel to
provide electricity. The different resource types have different fuel supply risks.
Renewable resources rely on uncertain future weather conditions to provide the fuel be it
wind, sun or water. Weather can be variable and difficult to forecast accurately. Thermal
resources like coal and natural gas rely on infrastructure to produce and transport fuel by
rail or pipeline and include mining or drilling facilities. Infrastructure has several risks
when evaluating resources. Infrastructure is susceptible to outages from weather,
mechanical failures, labor unrest, etc. Infrastructure can be limited in its existing
availability to increase delivery of fuel to a geographic area that limits the amount of a
new resources dependent on the capacity constrained infrastructure.

o Fuel Price Volatility—For plants needing purchased fuel, the fuel prices can be volatile
and impact a plant’s economics and usefulness to our customers both in the short and

long term. Resources requiring purchased fuels like natural gas and coal have a higher
exposure to fuel price risk.

e Market Price Volatility—Portfolios with resources that increase imports and/or exports
heighten the exposure to a portfolio cost variability brought on by changes in market
price and energy availability. Market price volatility is often dependent on regional fuel
supply availability, weather, and fuel price risks. Resources, like wind and solar, that
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cannot respond to market price signals, expose the customer to higher short-term market
price volatility.

e Siting and Permitting—All generating and transmission resources in the portfolios
require siting and permitting for the resource to be successfully developed. The siting and
permitting processes are uncertain and time-consuming, increasing the risk of
unsuccessful or prolonged resource acquisition resulting in an adverse impact on
economic planning and operations. Resources that require air and water permits or that
have large geographic siting impacts have a higher risk. These include natural gas,
nuclear, pumped storage and transmission resources, as well as solar and wind if the
projects or associated transmission lines are sited on federal lands.

e Technological Obsolescence—Innovation in future generating resources may possess
lower costs of power and have more desirable characteristics. Current technologies may
become noncompetitive and strand investments which may adversely impact customers
economically. Energy efficiency and demand response have the lowest exposure to
technological obsolescence.

e JB NOx Compliance Alternatives—The negotiation with the Wyoming DEQ to extend
the utilization of Jim Bridger units 1 and 2 without SCR investments to comply with the
Federal Clean Air Act Regional Haze rules has not been completed. Without alternative
compliance dates, these units have a risk of not being available for use in a portfolio after
2021 and 2022. Future reliance on these units may adversely impact customers and
system reliability if a timely settlement is not obtained.

e Partnerships—Idaho Power is a partner in coal facilities and is currently jointly
permitting and siting transmission facilities in anticipation of partner participation in
construction and ownership of these transmission facilities. Coordinating partner need
and timing of resource acquisition or retirement increases the risk of an Idaho Power
timing or planning assumption not being met. Partner risk may adversely impact
customers economically and adversely impact system reliability. B2H and Jim Bridger
early unit retirement portfolios have the highest partner risk.

e Federal and State Regulatory and Legislative—There are currently many Federal and
State rules governing power supply and planning. The risk of future rules altering the
economics of new resources or the Idaho Power electrical system composition is an
important consideration. Examples include carbon emission limits or adders, PURPA
rules governing renewable PPAs, tax incentives and subsidies for renewable generation
or other environmental or political reasons. New or changed rules could harm customers
economically and impact system reliability.

e Resource Off-Ramp Risks—All resources require time to successfully approve, permit,
site, engineer, procure, and build. Some resources have long development lead times
incurring costs along the way, while others have relatively short lead times with much
lower development costs. As previously mentioned, the pace of change in the power
industry and electric markets is increasing. Consequently, resources that have a
compelling story today may be less attractive in a not-so-distant future. The flexibility to
not construct a resource when forecasted conditions change is an important consideration.
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Resources with long lead times and high development costs are susceptible to off-ramp
risk. Likewise, early retirement and decommissioning of units limits flexibility to include
the resource in the future. Reducing optionality in the selection of future resources may
adversely affect customers economically.

Each resource possesses a set of qualitative risks that when combined over the study period,
results in a unique and varied qualitative portfolio risk profile. Assessing a portfolio’s aggregate
risk profile is a subjective process weighing each component resource’s characteristics in light of
potential bad outcome for each resource and the portfolio of resources as a whole. Idaho Power
evaluated each resource and resource portfolio against the qualitative risk components as
described in the preceding section on the selection of the preferred portfolio.

Operational Considerations

e System Regulation—Maintaining a reliable system is a delicate balance requiring
generation to match load on a sub-hourly time step. Over and under generation due to
variability in load and generation requires a system to have dispatchable resources
available at all times to maintain reliability and to comply with FERC rules and
California Independent System Operator (CAISO) EIM flexibility requirements. Outages
or other system conditions can impact the availability of dispatchable resources to
provide flexibility. For example, in the spring, hydro conditions and flood control
requirements can limit the availability of hydro units to ramp up or down in response to
changing load and non-dispatchable generation. Not having hydro units available
increases the reliance on baseload thermal resources like the Jim Bridger units as the
primary flexible resources to maintain system reliability and comply with FERC and EIM
rules. Increasing the variability of generation or reducing the availability of flexible
resources can adversely impact the customer economically, Idaho Power’s ability to
comply with environmental requirements and the reliability of the system.

Frequency Duration Loss of Load Evaluation

Idaho Power used AURORA to evaluate the system loss of load using a frequency duration
outage methodology for the 2019 IRP. The preferred portfolio was selected and analyzed in
AURORA for 100 iterations in the year 2025. The year 2025 was selected because Idaho Power
believes it will be a pivotal year. For the preferred portfolio, in 2025, there is not a large amount
of excess resources on the system; the last resource built will have been a solar facility in 2023
and 2025 is a year before B2H going into service. The AURORA setup consists of generation
resources and their associated forced (unexpected) outage rates. Given these outage rates, the
model randomly allowed units to fail or return to service at any time during the simulation. The
units selected for random outages were hydro units in the HCC, existing coal units on-line during
2025, and existing natural gas units. The setup also allowed transmission import lines to fail
during the peak month of the study. The hydro generation was modified from the planning case
50 percent exceedance level to a more water restrictive 90 percent exceedance level. The demand
forecast was also modified from the 50" percentile forecast to a higher load forecast of 95"
percentile.

Ultimately, four unique loss-of-load events occurred out of the 100 iterations of year 2025. The
results of the loss-of-load analysis show Idaho Power’s system performing within the industry
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standard of less than one event per 10 years and will be resource adequate through the planning
timeframe.

Regional Resource Adequacy

Northwest Seasonal Resource Availability Forecast

Idaho Power experiences its peak demand in late June or early July while the regional adequacy
assessments suggest potential capacity deficits in late summer or winter. In the case of late
summer, ldaho Power’s demand has generally declined substantially; Idaho Power’s irrigation
customer demand begins to reduce starting in mid-July. For winter adequacy, Idaho Power
generally has excess resource capacity to support the region.

The assessment of regional resource adequacy is useful in understanding the liquidity of regional
wholesale electric markets. For the 2019 IRP, Idaho Power reviewed two recent assessments
with characterizations of regional resource adequacy in the Pacific Northwest: The Pacific
Northwest Power Supply Adequacy Assessment for 2023 conducted by the NWPCC Resource
Adequacy Advisory Committee (RAAC); and the Pacific Northwest Loads and Resources Study
by the BPA (White Book). For illustrative purposes, Idaho Power also downloaded FERC 714
load data for the major Washington and Oregon Pacific Northwest entities to show the difference
in regional demand between summer and winter.

The NWPCC RAAC uses a loss-of-load probability (LOLP) of 5 percent as a metric for
assessing resource adequacy. The analytical information generated by each resource adequacy
assessment is used by regional utilities in their individual IRPs.

The RAAC issued the Pacific Northwest Power Supply Adequacy Assessment of 2023 report on
June 14, 2018,?2 which reports the LOLP starting in operating year 2021 will exceed the
acceptable 5 percent threshold and remain above through operating year 2023. Additional
capacity needed to maintain adequacy is estimated to be on the order of 300 MW in 2021 with an
additional need for 300 to 400 MW in 2022. The RAAC assessment includes all projected
regional resource retirements and energy efficiency savings from code and federal standard
changes but does not include approximately 1,340 MW of planned new resources that are not
sited and licensed, and approximately 400 MW of projected demand response.

While it appears that regional utilities are well positioned to face the anticipated shortfall
beginning in 2021, different manifestations of future uncertainties could significantly alter the
outcome. For example, the results provided above are based on medium load growth. Reducing
the 2023 load forecast by 2 percent results in an LOLP of under 5 percent.

From ldaho Power’s standpoint, even with the conservative assumptions adopted in the Pacific
Northwest Power Supply Adequacy Assessment of 2023 report, the LOLP is zero for the critical
summer months (see Figure 9.9). The NWPCC analysis indicates that the region has a surplus in
the summer; this is the reason that B2H works so well as a resource in Idaho Power’s IRP.

22 NWPCC. Pacific Northwest power supply adequacy assessment for 2023. Document 2018-7.
nwcouncil.org/sites/default/files/2018-7.pdf. Accessed April 25, 2017.
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LOLP by month—Pacific Northwest Power Supply Adequacy Assessment of 2023

The most recent BPA adequacy assessment report was released in April 2019 and evaluates
resource adequacy from 2020 through 2029.% BPA considers regional load diversity (i.e.,
winter- or summer-peaking utilities) and expected monthly production from the Pacific
Northwest hydroelectric system under the critical case water year for the region (1937).
Canadian resources are excluded from the BPA assessment. New regional generating projects are
included when those resources begin operating or are under construction and have a scheduled
on-line date. Similarly, retiring resources are removed on the date of the announced retirement.
Resource forecasts for the region assume the retirement of the following coal projects over the

study period:
Table 9.8 Coal retirement forecast
Resource Retirement Date
Centralia 1 December 1, 2020
Boardman January 1, 2021
Valmy 1 January 1, 2022
Colstrip 1 June 30, 2022
Colstrip 2 June 30, 2022
Centralia 2 December 1, 2025
Valmy 2 January 1, 2026

2 BPA. 2018 Pacific Northwest loads and resources study (2018 white book). Technical Appendix,
Volume 2: Capacity Analysis. bpa.gov/p/Generation/White-Book/whb/2018-WBK-Technical-Appendix-
Volume-2-Capacity-Analysis-20190403.pdf. Accessed June 20, 2019
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Figure 9.10 BPA white book PNW surplus/deficit one-hour capacity (1937 critical water year)

Finally, for illustrative purposes, Idaho Power downloaded peak load data reported through
FERC Form 714 for the major Pacific Northwest entities in Washington and Oregon: Avista,
BPA, Chelan County PUD, Douglas County PUD, Eugene Water and Electric Board, Grant
County PUD, PGE, Puget Sound Energy, Seattle City Light, and Tacoma (PacifiCorp West data
was unavailable). The coincident sum of these entities’ total load is shown in Figure 9.11.
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Figure 9.11 Peak coincident load data for most major Washington and Oregon utilities
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Figure 9.11 illustrates a wide difference between historical winter and summer peaks for the
Washington and Oregon area in the region. Other considerations, not depicted, include Canada’s
similar winter- to summer-peak load ratio, and the increased ability of the Pacific Northwest
hydro system in late June through early July compared to the hydro system’s capability in the
winter.

Overall, each of these assessments includes very few new energy resources; any additions to the
resource portfolio in the Pacific Northwest will only increase the surplus available during Idaho
Power’s peak operating periods. The regional resource adequacy assessments are consistent with
Idaho Power’s view that expanded transmission interconnection to the Pacific Northwest (i.e.,
B2H) provides access to a market with capacity for meeting its summer load needs and abundant
low-cost energy, and that expanded transmission is critical in a future with automated energy
markets such as the Western EIM and high penetrations of intermittent renewable resources.
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10. PREFERRED PORTFOLIO AND ACTION PLAN

Preferred Portfolio

The portfolio development process for Idaho Power’s Second Amended 2019 IRP evolved from a
completely manual portfolio development process in past IRPs to using the LTCE capability for
the first time for the 2019 IRP. The 24 resource portfolios developed are substantially different in
their resource composition, driven by assumed future conditions for natural gas price and carbon
cost. Once resource portfolios were generated, cost analysis for the 24 resource portfolios was
performed under four different assumptions: planning case conditions for natural gas price and
carbon cost, and also under higher-cost futures as shown in Table 10.1.

Table 10.1 AURORA hourly simulations

Planning Carbon High Carbon
Planning Gas X X
High Gas X X

The cost evaluation for different futures can be considered an examination of the quantitative
risk associated with the higher-cost futures for natural gas and carbon prices, particularly on
resource portfolios developed by AURORA assuming planning case conditions for natural gas
price and carbon. The company also performed a stochastic risk analysis on the 24 resource
portfolios, in which portfolio costs were computed for 20 different iterations for the studied
stochastic risk variables: natural gas price, hydroelectric production, and system load.
Collectively, between the portfolio cost evaluation under different natural gas/carbon cost
assumptions and the numerous stochastic runs, risk is quantitatively captured over a wide range
of potential futures.

To ensure the AURORA-produced WECC-optimized portfolios are aligned with the company’s
purpose of providing customers reliable and affordable energy, a subset of top-performing
WECC portfolios were joined into categories and then manually adjusted with the objective of
further reducing portfolio costs specific to the Idaho Power system. The selected Preferred
Portfolio for the Second Amended 2019 IRP was developed under an assumption of planning
case natural gas and carbon price forecasts. In terms of nomenclature, the Preferred Portfolio is
designated as Portfolio PGPC B2H (1), where the modifying numeral 1 represents the first
scenario identified in Table 9.4 (exit from Bridger coal units in 2022, 2026, 2028, and 2030).

Adjustments to the Preferred Portfolio are described in the Manually Built Portfolios section of
Chapter 8. The Preferred Portfolio, particularly with the expansion of solar and storage resources
in the 2030s, is considered to align well with Idaho Power’s goal of 100 percent clean energy by
2045.

Resource actions of the Preferred Portfolio are provided in Table 10.2.
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Table 10.2 Preferred Portfolio additions and coal exits (MW)

Demand
Gas Solar Battery Response Coal Exit

2019 -127 (Valmy)
2020 -58 (Boardman)
2021
2022 120 -177 -133 (Bridger, Valmy*)
2023
2024
2025
2026 -180 (Bridger)
2027
2028 -174 (Bridger)
2029
2030 40 30
2031 300

2032
2033
2034 40 20
2035 80 20
2036 120 10
2037 55.5

2038 55.5

-177 (Bridger)

o o o o o0 g o 0o g

N
(6)]

Nameplate Total 411 400 80 -1,026

B2H (2026) 500

* Idaho Power has identified the potential for additional savings from an exit date as early as 2022. Further analysis
must to conducted to determine optimal exit timing that weighs economics and system reliability. More detail on
this study is provided in the Valmy Unit 2 Exit Date section of Chapter 1 of this document.

Action Plan (2020-2026)

The Second Amended 2019 IRP Action Plan is the culmination of the IRP process distilled down
into actionable near-term items. The items identify milestones to successfully position Idaho
Power to provide reliable, economic and environmentally sound service to our customers into the
future. The current regional electric market, regulatory environment, pace of technological
change and Idaho Power’s recently announced goal of 100 percent clean energy by 2045 make
the 2019 action plan especially germane.

The resource additions and coal exits identified in the Action Plan window have not changed
compared to the Amended 2019 IRP, with the possible exception of the exit date for Valmy
Unit 2. More detail on this study is provided in the Valmy Unit 2 Exit Date section of Chapter 1
of this document.
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The Action Plan associated with the Preferred Portfolio is driven by its core resource actions
through the mid-2020s. These core resource actions include:

e 120 MW of added solar PV capacity (2022)

e Exit from four coal-fired generating units by year-end 2022, and from five coal-fired
generating units (total) by year-end 2026

e B2H on-line in 2026

The Action Plan is heavily influenced by the above resource actions and portfolio attributes,
which are discussed briefly in the following sections.

120 MW Solar PV Capacity (2022)

The Preferred Portfolio includes the addition of 120 MW of solar PV capacity in 2022. This
capacity is associated with a PPA Idaho Power signed to purchase output from the 120 MW
Jackpot Solar facility having a projected commercial on-line date of December 2022. The PPA
for Jackpot Solar was approved by the IPUC on December 24, 2019.

Exit from Coal-Fired Generating Capacity

The Preferred Portfolio includes Idaho Power’s exit from its share of North Valmy Unit 1 by
year-end 2019, Boardman by year-end 2020, a Jim Bridger unit during 2022, North Valmy Unit
2 by no later than year-end 2025 and no earlier than year-end 2022, and a second Jim Bridger
unit during 2026. The achievement of these coal-unit exits is expected to require substantial
coordination with unit co-owners, regulators, and other stakeholders. The company also
recognizes the need to ensure system reliability is not jeopardized by coal-unit exits and
considers B2H as a necessary resource in enabling the proposed coal-unit exits.

Valmy Unit 2 Exit Date

As discussed in Chapter 1, the exit timing of Valmy Unit 2 requires further analysis, which Idaho
Power plans to conduct in the coming months.

Potential savings based on a long-term analysis should not be the sole consideration. Rather,
near-term economic and reliability impacts of an earlier exit must also be evaluated using data
points such as forward market hub price forecasts, planned unit outages, Idaho Power’s energy
risk management processes, and recent market conditions, among other items.

In the months ahead, Idaho Power will conduct further analysis of Valmy Unit 2 exit timing. In
particular, the company will assess the feasibility of a 2022 exit, which would require 15 months
of advance notice to the plant operator (i.e., a decision before September 30, 2021). The analysis
will consider customer reliability, more current operating budgets, and economics to inform a
decision that will minimize costs for customers while ensuring Idaho Power can maintain system
reliability.
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B2H On-line in 2026

The Preferred Portfolio includes the B2H transmission line with an on-line date during 2026.
Continued permitting and construction activities are included in the IRP Action Plan.

Demand Response

Under the Preferred Portfolio in this Second Amended 2019 IRP, demand response is added one
year earlier than previously identified in the Preferred Portfolio of the Amended 2019 IRP, filed
in January 2020. Demand response additions are also expanded from 30 MW over six years to
45 MW over nine years. The company will continue to evaluate the cost and risk associated with
accelerating and expanding demand response programs.

Action Plan (2020-2026)
Table 10.3 Action Plan (2020-2026)

Year Action

2020-2022 Plan and coordinate with PacifiCorp and regulators for early exits from Jim Bridger units. Target dates
for early exits are one unit during 2022 and a second unit during 2026. Timing of exit from second unit
coincides with the need for a resource addition.

2020-2022 Incorporate solar hosting capacity into the customer-owned generation forecasts for the 2021 IRP.

2020-2021 Conduct ongoing B2H permitting activities. Negotiate and execute B2H partner construction
agreement(s).

2020-2026 Conduct preliminary construction activities, acquire long-lead materials, and construct the B2H
project.

2020 Monitor VER variability and system reliability needs, and study projected effects of additions of 120
MW of PV solar (Jackpot Solar) and early exit of Bridger units.

2020 Exit Boardman December 31, 2020.

2020 Bridger Unit 1 and Unit 2 Regional Haze Reassessment finalized.

2020 Conduct a VER Integration Study.

2020-2021 Conduct focused economic and system reliability analysis on timing of exit from Valmy Unit 2.

2021-2022 Continue to evaluate and coordinate with PacifiCorp for timing of exit/closure of remaining Jim Bridger
units.

2022 Subject to coordination with PacifiCorp, exit Jim Bridger unit (as yet undesignated) by December 31,
2022.

2022 Jackpot Solar 120 MW on-line December 2022.

2022 Exit Valmy Unit 2 by December 31, 2022.*

2026 Subject to coordination with PacifiCorp, exit Jim Bridger unit (as yet undesignated) by December 31,
2026. Timing of the exit from the second Jim Bridger unit is tied to the need for a resource addition
(B2H).

Jackpot Solar PPA and the Valmy Unit 1 exit were complete at the time the Second Amended 2019 IRP was filed on
October 2, 2020.
* Further analysis will be conducted to evaluate the optimal exit date of Valmy Unit 2, weighing exit economics and
system reliability concerns. Further discussion of the Valmy Unit 2 is provided in the Valmy Unit 2 Exit Date section
of Chapter 1 of this document.
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Conclusion

The Second Amended 2019 IRP provides guidance for
Idaho Power as its portfolio of resources evolves over the
coming years. The B2H transmission line continues in
the 2019 IRP analysis to be a top-performing resource
alternative providing Idaho Power access to clean and
low-cost energy in the Pacific Northwest wholesale
electric market. From a regional perspective, the B2H
transmission line, and high-voltage transmission in
general, is critical to achieving clean energy objectives,
including Idaho Power’s 2045 clean energy goal.

The cost competitiveness of PV solar is another notable
theme of the 2019 IRP. The Preferred Portfolio for the
Second Amended 2019 IRP includes a PPA to purchase
output from 120 MW of PV solar projected on-line in
December 2022. Idaho Power’s IRP analysis indicates
this contract allows the cost-competitive acquisition of
PV solar energy, and further positions the company in its
achievement of long-term clean energy goals.
Idaho Power linemen install upgrades.

The Second Amended 2019 IRP indicates favorable

economics associated with Idaho Power’s exit from five of seven coal-fired generating units by
the end of 2026, and exit from the remaining two units at the Jim Bridger facility by the end of
the 2020s. Idaho Power views this strategy as consistent with its long-term clean energy goals
and transition from coal-fired generation, and further sees the B2H transmission line as a
resource critical to enabling the exit from coal-fired generation.

Idaho Power recognizes its obligation to reliably deliver affordable electricity to customers
cannot be compromised as it strives to achieve clean energy goals and emphasizes the need to
continue to evaluate the coal-fired units’ value in providing flexible capacity necessary to
successfully integrate high penetration of VERs. Furthermore, the company recognizes the
evaluation of flexible capacity, and the possibility of flexibility deficiencies arising because of
coal-unit exit, may require the preferred portfolio’s flexible capacity resources to be on-line
sooner than planned.

Idaho Power strongly values public involvement in the planning process and thanks the IRPAC
members and the public for their contributions throughout the entire 2019 IRP process. The
IRPAC discussed many technical aspects of the 2019 resource plan, along with a significant
number of political and societal topics at the meetings. Idaho Power’s resource plan is better
because of the contributions from IRPAC members and the public.

Idaho Power prepares an IRP every two years. The next plan will be filed in 2021. The energy
industry is expected to continue undergoing substantial transformation over the coming years,
and new challenges and questions will be encountered in the 2021 IRP. Idaho Power will
continue to monitor trends in the energy industry and adjust as necessary in the 2021 IRP.
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INTRODUCTION

Idaho Power has prepared Appendix A—Sales and Load Forecast as part of the 2019 Integrated
Resource Plan (IRP). Appendix A includes details on the energy sales and load forecast of future
demand for electricity within the company’s service area. The above-mentioned forecast covers a
20-year period from 2019 through 2038.

This appendix describes the development of the expected-case monthly average sales forecast.
The forecast is Idaho Power’s estimate of the most probable outcome for sales growth during the
20- year planning period. In addition, to account for inherent uncertainty in the forecast,
additional forecast cases are prepared to test ranges of variability to the expected case.

Economic and demographic (non-weather-related) assumptions are modified to create scenarios
for a low and a high economic-related case. By holding weather variability constant, these
forecasts test the assumptions of the expected case economic/demographic variables by applying
historically-based parameters of growth on both the low and high side of the economic
determinants of the expected case forecast.

Economic data in the forecast models is primarily sourced from Moody’s Analytics. The
national, state, metropolitan service area (MSA), and county economic and demographic
projections are tailored to Idaho Power’s service area using an in-house historic economic
database. Specific demographic projections are also developed for the service area from national
and local census data. Additional data sources used to substantiate Moody’s data include the
Idaho Department of Labor, Woods & Poole, Construction Monitor, and Federal Reserve
economic databases.

As economic growth assumptions influence several classes of service growth rates it is important
to review several key components. The number of households in Idaho is projected to grow at an
annual rate of 1.3 percent during the forecast period. The growth in the number of households
within individual counties in Idaho Power’s service area is projected to grow faster than the
remainder of the state over the planning period. Similarly, the number of households in the
Boise—-Nampa MSA is projected to grow faster than the state of Idaho as well, at an annual rate
of 1.6 percent during the forecast period. The Boise MSA (or the Treasure Valley) is an area that
encompasses Ada, Boise, Canyon, Gem, and Owyhee counties in southwestern Idaho.

In addition to the number of households, incomes, employment, economic output, and real retail
electricity prices are used to develop load projections.

Scenarios of weather related influence on potential ranges of the expected-case forecast are
tested utilizing a probabilistic 70% and 90% distribution of normal weather (temperature and
precipitation) applied to the weather assumptions in the expected case. This provides a
comparative range of outcome that isolates long-term sustained weather influences on

the forecast.

The forecast of the expected-case scenario shows, Idaho Power’s system load is forecast to
increase to 2,212 average megawatts (aMW) by 2038 from 1,833 aMW in 2019, representing an
average yearly growth rate of 1.0 percent over the 20-year planning period (2019-2038).

A similar annual average growth rate in system load is reflected in both weather-related
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scenarios (70"-percentile and 90'"-percentile). From an annual peak-hour demand perspective,
the expected case of the peak demand forecast will grow to 4,388 megawatts (MW) in 2038 from
the all-time system peak of 3,422 MW that occurred on Friday, July 7, 2017, at 5:00 p.m.

Idaho Power’s system peak increases at an average growth rate of 1.2 percent per year over the
20-year planning period (2019-2038) under this case. Over this same term, the number of

Idaho Power active retail customers is expected to increase from the December 2018 level of
556,400 customers to nearly 775,000 customers by 2038.

Beyond the weather, climate, economic and demographic assumptions used to drive the
expected-case forecast scenario, several additional assumptions were incorporated into the
forecasts of the residential, commercial, industrial, and irrigation sectors.

Some examples include conservation influences on the load forecast, including Idaho Power
energy efficiency demand side management (DSM) programs, statutory programs, and non-
programmatic trends in conservation. These influences are included in the load forecasts.

Idaho Power DSM programs are described in detail in Idaho Power’s Demand-Side Management
2018 Annual Report, which is incorporated into this IRP document as Appendix B. Idaho Power
also recognizes the impact of on-site generation and electric vehicles in its service territory and
does include the energy reduction or addition in the long-term sales and load forecast due to their
impact. Further discussions of these assumptions are presented in the appropriate section.

Potential risks during the 20-year forecast horizon include major shifts in the electric utility
industry (e.g., state and federal regulations and varying electricity prices) which could influence
the load forecast. In addition, the price and volatility of substitute fuels, such as natural gas,

may also impact future demand for electricity. The uncertainty associated with such changes is
reflected in the economic high and low load growth scenarios described previously.

The alternative sales and load scenarios in Appendix A—Sales and Load Forecast were prepared
under the assumption that Idaho Power’s geographic service area remains unchanged during the
planning period.

Data describing the historical and projected figures for the sales and load forecast are presented
in Appendix Al of this report.
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2019 IRP SALES AND LOAD FORECAST

Average Load

The economic and demographic variables driving the 2019 forecast have the impact of
increasing current annual sales levels throughout the planning period. The extended business
cycle recovery process after the Great Recession in 2008 for the national and service area
economy muted load growth post-recession through 2011. However, in 2012, the extended
recovery process was evident, and on-balance stronger growth was exhibited in most economic
drivers relative to recent history at that time. It is expected that economic conditions return to
long-term fundamentals during the 2019 forecast term. Significant factors and considerations that
influenced the outcome of the 2019 IRP load forecast include the following:

e Weather plays a primary role in impacting the load forecast on a monthly and seasonal
basis. In the expected case load forecast of energy and peak-hour demand, Idaho Power
assumes average temperatures and precipitation over a 30-year meteorological
measurement period or defined as normal climatology. Probabilistic variations of weather
are also analyzed.

e The economic forecast used for the 2019 IRP reflects the continued expansion of the
Idaho economy in the near-term and reversion to the long-term trend of the service area
economy. Customer growth was at a near standstill until 2012, but since then acceleration
of net migration and business investment has resulted in renewed positive activity.

In support, Idaho has been the fastest growth rate state in the US in terms of population—
in both the 2017 and 2018 measurement periods. Going into 2017, customer additions
have approached sustainable growth rates experienced prior to the housing bubble
(2000-2004) and are expected to continue.

e Conservation impacts, including DSM energy efficiency programs, codes and standards,
and other naturally occurring efficiencies are integrated into the sales forecast.
These impacts are expected to continue to erode use per customer over much of the
forecast period. Impacts of demand response programs (on peak) are accounted for in the
load and resource balance analysis within supply-side planning (i.e., demand response is
treated as a supply-side peaking resource). The amount of committed and implemented
DSM programs for each month of the planning period is shown in the load and resource
balance in Appendix C—Technical Appendix. Additional impacts from on-site
generation customers and electric vehicles are included as well.

e There continues to be significant uncertainty associated with the industrial and special
contract sales forecasts due to the number of parties that contact Idaho Power expressing
interest in locating operations within Idaho Power’s service area, typically with an
uncertain magnitude of the energy and peak-demand requirements. The expected load
forecast reflects only those industrial customers that have made a sufficient and
significant binding investment indicating a commitment of the highest probability of
locating in the service area. The large numbers of prospective businesses that have
indicated an interest in locating in Idaho Power’s service area but have not made
sufficient commitments are not included in the current sales and load forecast.
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e The electricity price forecast used to prepare the sales and load forecast in the 2019 IRP
reflects the impact of additional plant investments and associated variable costs of
integrating new resources identified in the 2017 IRP preferred portfolio. The two
forecasts converge after the 20-year period, although the 2019 IRP price forecast yields
higher prices in the near term when compared to the electricity price forecast used to
prepare the 2017 IRP sales and load forecast. Retail prices carry an inverse relationship
between electricity prices and electricity demand.

Peak-Hour Demands

Average loads, as discussed in the preceding section, are an integral component to the load
forecast, as is the impact of the peak-hour demands on the system. Like the sales forecast
discussed in the preceding section, the peak models incorporate several peak forecast scenarios
based on historical probabilities of peak day temperatures at the 501, 90", and 95"-percentiles of
occurrence for each month of the year. The peak-hour demands (peaks) are forecasted separately
using regressions that are expressed as a function of the sales (average load) forecast as well as
the impact of peak-day temperatures, more discussion is provided in forthcoming sections.

The peak forecast results and comparisons with previous forecasts differ for many reasons that
include the following:

e The all-time system summer peak demand was 3,422 MW (recorded on
Friday, July 7, 2017, at 5:00 p.m.). Idaho Power’s winter peak-hour load record is
2,527 MW, recorded on January 6, 2017, at 9:00 a.m. and matched the previous record
peak dated December 10, 2009, at 8:00 a.m.

e The peak model develops peak-scenario impacts based on historical probabilities of peak
day temperatures at the 50", 90", and 95"-percentiles of occurrence for each month of
the year. These average peak-day temperature drivers are calculated over the 1988 to
2017 time period (the most recent 30 years).

e The 2019 IRP peak-demand forecast considers the impact of the current actualized
committed and implemented energy efficiency DSM programs on peak demand.
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OVERVIEW OF THE FORECAST AND SCENARIOS

The sales and load forecast is constructed by developing a separate energy forecast for each of
the major customer classes: residential, commercial, irrigation, industrial, and special contracts.
In conjunction with this load (or sales) forecast, an hour peak-load (peak) forecast was prepared.
In addition, several probability cases were developed for the energy and peak forecasts.
Assumptions for each of the individual categories, the peak hour impacts, and probabilistic case
methodologies are described in greater detail in the following sections.

Forecast Probabilities

Load Forecasts Based on Weather Variability

The future demand for electricity by customers in Idaho Power’s service area is represented by
three load forecasts reflecting a range of load uncertainty due to weather. The expected-case
average load forecast represents the most probable projection of system load growth during the
planning period and is based on the most recent national, state, MSA, and county economic
forecasts and the resulting derived economic forecast for Idaho Power’s service area.

The expected-case average load forecast assumes median temperatures and median precipitation
(i.e., there is a 50 percent chance loads will be higher or lower than the expected-case loads due
to colder-than-median or hotter-than-median temperatures or wetter-than-median or drier than
median precipitation). Since actual loads can vary significantly depending on weather conditions,
alternative scenarios were developed that address load variability due to varying

weather conditions.

Illustratively, Idaho Power’s maximum annual average load occurs when the highest recorded
levels of heating degree days (HDD) are assumed in winter and the highest recorded levels of
cooling and growing degree days (CDD and GDD) combined with the lowest recorded level of
precipitation are assumed in summer. Conversely, the minimum annual average load occurs
when the opposite of what is described above takes place. In the 70"-percentile residential and
commercial load forecasts, temperatures in each month were assumed to be at the 70"-percentile
of HDD in wintertime and at the 70"-percentile of CDD in summertime. In the 70"-percentile
irrigation load forecast, GDD were assumed to be at the 70"-percentile and precipitation at the
30"-percentile, reflecting drier-than-median weather. The 90™"-percentile load forecast was
similarly constructed.

For example, the median HDD in December from 1988 to 2017 (the most recent 30 years)

was 1,035, at the Boise Weather Service office. The 70"-percentile HDD is 1,065 and would be
exceeded in 3 out of 10 years. The 90"-percentile HDD is 1,188 and would be exceeded in 1 out
of 10 years. As an example, for a single month, the 100"-percentile HDD (the coldest December
over the 30 years) is 1,449, which occurred in December 1990. This same concept was applied in
each month throughout the year for the weather-sensitive customer classes: residential,
commercial, and irrigation.

Since Idaho Power loads are highly dependent on weather, and the development of the above
mentioned two scenarios allows the careful examination of load variability and how it may
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Idaho Power Company

impact future resource requirements, it is important to understand that the probabilities
associated with these forecasts apply to each month. This assumes temperatures and precipitation
would maintain at the 70"-percentile or 90"-percentile level continuously, throughout the entire
year. Table 1 summarizes the load scenarios prepared for the 2019 IRP.

Table 1. Average load and peak-demand forecast scenarios
Probability
Scenario Weather Probability  of Exceeding Weather Driver

Forecasts of Average Load

90" Percentile 90%

70" Percentile 70%

Expected Case 50%
Forecasts of Peak Demand

95" Percentile 95%

90" Percentile 90%

50" Percentile 50%

1in 10 years

3in 10 years

1lin 2 years

1in 20 years

1in 10 years

1lin 2 years

HDD, CDD, GDD, precipitation
HDD, CDD, GDD, precipitation
HDD, CDD, GDD, precipitation

Peak-day temperatures
Peak-day temperatures

Peak-day temperatures

Results of Idaho Power’s weather related probabilistic system load projections are reported in

Table 2 and shown in Figure 1.

Table 2. System load growth (aMW)
Annual Growth
Growth 2019 2023 2028 2038 Rate 2019-2038
e[ =Y (o= o 1] [ RUR 1,939 2,035 2,140 2,342 1.0%
TOM PEIrCENIE .....veecveevecie ettt 1,878 1,970 2,072 2,267 1.0%
EXPected CasSe......uvvviiiiiiiiiiiiee et 1,833 1,923 2,022 2,212 1.0%
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Figure 1. Forecast system load (aMW)?!

Load Forecasts Based on Economic Uncertainty

The expected-case load forecast is based on the most recent economic forecast for Idaho Power’s
service area and represents Idaho Power’s most probable outcome for load growth during the
planning period.

To provide risk assessment to economic uncertainty, two additional load forecasts for

Idaho Power’s service area were prepared based on the expected case forecast. The forecasts
provide a range of possible load growth rates for the 2019 to 2038 planning period due to high
and low economic and demographic conditions. The average growth rates for these high and low
growth scenarios were derived from the historical distribution of one-year growth rates over the
past 25 years (1994-2018).

Of the three scenarios 1) the expected forecast is the median growth path, 2) the standard
deviation observed during the historical time period is used to estimate the dispersion around the
expected-case scenario, and 3) the variation in growth rates will be equivalent to the variation in
growth rates observed over the past 25 years (1994-2018).

From the above methodology, two views of probable outcomes from the forecast scenarios—
the probability of exceeding and the probability of occurrence—were developed and are reported

! The Astaris elemental phosphorous plant (previously FMC) was located at the western edge of Pocatello, Idaho.
Although no longer a customer of Idaho Power, Astaris had been Idaho Power’s largest individual customer and,
in some years, averaged nearly 200 aMW each month. In April 2002, the special contract between Astaris and
Idaho Power was terminated.
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in Table 3. The probability of exceeding the likelihood the actual load growth will be greater
than the projected growth rate in the specified scenario. For example, over the next 20 years,
there is a 10 percent probability the actual growth rate will exceed the growth rate projected in
the high scenario; additionally, it can be inferred that for the stated periods there is an 80 percent
probability the actual growth rate will fall between the low and high scenarios.

The second probability estimate, the probability of occurrence, indicates the likelihood the actual
growth will be closer to the growth rate specified in that scenario than to the growth rate
specified in any other scenario. For example, there is a 26 percent probability the actual growth
rate will be closer to the high scenario than to any other forecast scenario for the entire 20-year
planning horizon.

Table 3. Forecast probabilities

Probability of Exceeding

Scenario l-year 5-year 10-year 20-year
[0 )V 1 1. TP 90% 90% 90% 90%
EXPECIEA CASE ..eiiiiiiiiiiiiii ettt a e e e st a e e e e anees 50% 50% 50% 50%
HIGh GrOWEN ... 10% 10% 10% 10%
Probability of Occurrence
Scenario l-year 5-year 10-year 20-year
LOW GIOWEN ...ttt et 26% 26% 26% 26%
EXPECLEA CASE ..oeiieeiiiiiiiii ettt et e e e e e e e e e e e anees 48% 48% 48% 48%
HIGh GrOWLEN ... e 26% 26% 26% 26%

This probabilistic analysis was applied to Idaho Power’s system load forecast. Its impact on the
system load forecast is the sum of the individual loads of residential, commercial, industriall,
and irrigation customers, as well as special contracts.

Results of Idaho Power’s economic scenario probabilistic system load projections are reported in
Table 4 and shown in Figure 2. The expected-case system load-forecast growth rate averages

1.0 percent per year over the 20-year planning period. The low scenario projects the system load
will increase at an average rate of 0.5 percent per year throughout the forecast period. The high
scenario projects a load growth of 1.4 percent per year. Idaho Power has experienced both the
high- and low-growth rates in the past. These forecasts provide a range of projected growth rates
that cover approximately 80 percent of the probable outcomes as measured by Idaho Power’s
historical experience.
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Table 4. System load growth (aMW)
Annual Growth Rate
Growth 2019 2023 2028 2038 2019-2038
LOW coiiiiiiiiiiiiiiiiiiiiii 1,789 1,822 1,879 1,986 0.5%
EXPECLEd.....oiiiiiiiieiiiiie e 1,833 1,923 2,022 2,212 1.0%
HIGN Lo 1,878 2,030 2,189 2,465 1.4%
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000
800 r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1988 1993 1998 2003 2008 2013 2018 2023 2028 2033 2038
- \\eather Adjusted (excluding Astaris) e Expected High Low
Figure 2. Forecast system load (aMW)
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COMPANY SYSTEM LOAD

System load is the sum of the individual loads of residential, commercial, industrial,

and irrigation customers, as well as special contracts (including past sales to Astaris) and on
system contracts (including past sales to Raft River and the City of Weiser). The system load
excludes all long-term, firm off-system contracts.

The expected-case system load forecast is based on the output of the regression and forecasting
models referenced previously and represents Idaho Power’s most probable load growth during
the planning period. The expected-case forecast system load growth rate averages 1.0 percent per
year from 2019 to 2038. Company system load projections are reported in Table 2 and shown in
Figure 1.

In the expected-case forecast, the company system load is expected to increase from 1,833 aMW
in 2019 to 2,212 aMW in 2038, an average annual growth rate of 1.0 percent. In the weather
sensitive scenarios, the 70"-percentile and 90"-percentile forecasts, the company system load is
expected to increase from 1,878 aMW in 2019 to 2,267 aMW by 2038, and increase from 1,939
aMW in 2019 to 2,342 aMW, respectively. All represent an average growth rate of 1.0 percent
per year over the planning period. In the economic probability scenarios, the company system
load is expected to increase in the low case from 1,789 aMW in 2019 to 1,986 aMW in 2038,

an average annual growth rate of 0.5 percent and in the high case from 1,838 aMW to 2,465
aMW, an average annual growth rate of 1.4 percent (Table 2).

The system load, excluding Astaris, portrays the current underlying general business growth
trend within the service area. However, the system load with Astaris is instructive in regard to
the impact of a new significant large-load customer on system load. As noted previously,

the forecast excludes any such speculative large-load customers.

Accompanied by an outlook of economic growth for Idaho Power’s service area throughout the
forecast period, continued growth in Idaho Power’s system load is projected. Total load is made
up of system load plus long-term, firm, off-system contracts. At this time, there are no contracts
in effect to provide long-term, firm energy off-system.

The composition of system company electricity sales by year is shown in Figure 3.
Residential sales are forecast to be about 23 percent higher in 2038, gaining 1.2 million MWh
over 2019. Commercial sales are also expected to be 24 percent higher, or 1.0 million MWh,
then in 2019, followed by industrial (11 percent higher, or 0.3 million additional MWh)

and irrigation (16 percent higher in 2038 than 2019).
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Figure 3. Composition of system company electricity sales (thousands of MWh)
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COMPANY SYSTEM PEAK

System peak load includes the sum of the coincident peak demands of residential, commercial,
industrial, and irrigation customers, as well as special contracts (including Astaris, historically)
and on-system contracts (Raft River and the City of Weiser, historically).

Seasonal Peak Forecast

Idaho Power has two peak periods: 1) a winter peak, resulting primarily from space-heating
demand that normally occurs in December, January, or February and 2) a larger summer peak
that normally occurs in late June, July or August, which coincides with cooling load and
irrigation pumping demand. The summer peak is reflective of the annual peak for the Company.

The all-time system summer peak demand was 3,422 MW, recorded on Friday, July 7, 2017,

at 5:00 p.m. The system summer peak load growth accelerated from 1998 to 2008 as a record
number of residential, commercial, and industrial customers were added to the system and air
conditioning (A/C) became standard in nearly all new residential homes and new commercial
buildings.

The 95"-percentile forecast, the system summer peak load is expected to increase from

3,634 MW in 2019 to 4,544 MW in 2038. In the 90™-percentile forecast, the system summer
peak load is expected to increase from 3,610 MW in 2019 to 4,519 MW in 2038. Finally,

the 50"-percentile, or expected case, the system summer peak load increases from 3,479MW in
2019 to 4,388MW in 2038. All of which represent an average summer peak growth rate of 1.2
percent per year over the planning period (Table 5).

Table 5. System summer peak load growth (MW)
Annual
Growth Rate
Growth 2019 2023 2028 2038 2019-2038
95N Percentile ........coeveeeeeeeeeeee e 3,634 3,832 4,073 4,544 1.2%
90M Percentile..........oveeeeeeeeeeee e 3,610 3,808 4,048 4,519 1.2%
50N PErCeNtile ......ccoveveeereeieieeieceesee e 3,479 3,677 3,918 4,388 1.2%

The three scenarios of projected system summer peak loads are illustrated in Figure 4. Much of
the variation in peak load is due to weather conditions. Note that unique economic events have
occurred, as an example in the summer of 2001 the summer peak was dampened by a nearly
30-percent curtailment in irrigation load due a voluntary load reduction program.
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Figure 4. Forecast system summer peak (MW)

As of December 31, 2018, the all-time system winter peak demand was 2,527 MW, reached on
Thursday, December 10, 2009, at 8:00 a.m. and matched on January 6, 2017, at 9:00 a.m.

As shown in Figure 5, the historical system winter peak load is much more variable than the
summer system peak load. This is because the variability of peak-day temperatures in winter
months is more significant than the variability of peak-day temperatures in summer months.
The wider spread of the winter peak forecast lines in Figure 5 illustrates the higher variability
associated with winter peak-day temperatures.

In the 95"-percentile forecast, the system winter peak load is expected to increase from

2,636 MW in 2019 to 3,058 MW in 2038, an average growth rate of 0.8 percent per year over the
planning period. In the 90™-percentile forecast, the system winter peak load is expected to
increase from 2,549 MW in 2019 to 2,998 MW in 2038, an average growth rate of 0.9 percent
per year over the planning period. In the 50"-percentile, or expected case forecast, the system
winter peak load is expected to increase from 2,390MW in 2019 to 2,887 MW in 2038,

an average growth rate of 1.0 percent per year over the planning period. This data is represented
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in Table 6 below as well as the three scenarios of projected system winter peak load are
illustrated in Figure 5.2

Table 6. System winter peak load growth (MW)

Annual Growth
Growth 2019 2023 2028 2038 Rate 2019-2038

951 PEICENTIIE ..ot 2636 2,735 2,848 3,058 0.8%
Q0N PEICENTIIE .....evevievecieieie e 2,549 2,648 2,761 2,998 0.9%
50N PEICENtl ...cceveveeeeeeieie e 2,390 2,500 2,635 2,887 1.0%
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Figure 5. Forecast system winter peak (MW)

Combining the historic relationship of summer and winter peaks as depicted in Figure 6 the
growth in the summer peak over the past several decades in Idaho Power’s service territory has
been much stronger with an increased presence of cooling load in the peak summer months.

2 1daho Power uses a median peak-day temperature driver in lieu of an average peak-day temperature driver in
the 50/50 peak-demand forecast scenario. The median peak-day temperature has a 50-percent probability of
being exceeded. Peak-day temperatures are not normally distributed and can be skewed by one or more extreme
observations; therefore, the median temperature better reflects expected temperatures within the context of
probabilistic percentiles. The weighted average peak-day temperature drivers are calculated over the 1988 to
2017 time period (the most recent 30 years).
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Figure 6. Idaho Power monthly peaks (MW)

Additionally, note the 2019 IRP peak-demand forecast model explicitly excludes the impact of
demand response programs to establish peak impacts. The exclusion allows for planning for
demand response programs and supply-side resources in meeting peak demand.

Demand response program impacts are accounted for in the IRP load and resource balance and
are reflected as a reduction in peak demand.

Peak Model Design

Peak-hour demands are integral components to the Company’s system planning. Peak-hour
demands are forecast using a system of 12 regression equations, one for each month of the year.
For most monthly models the regressions are estimated using 25 years of historical data,
however, the estimation periods vary. The peak-hour forecasting regressions express system
peak-hour demand as a function of calendar sales (stated in average megawatts) as well as the
impact of peak-day temperatures, real electricity prices, and in some months precipitation.

The contribution to the system peak of the Company’s three special contract customers is
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determined independently, using historical coincident peak factors, and then added to determine
the system peak.

The forecast of average peak-day temperatures is a key driver of the monthly system peak
models. The normal average peak-day temperature drivers are calculated over the 1988 to 2017
period (the most recent 30 years). In addition, the peak model develops peak-scenarios based on
historical probabilities of peak day temperatures at the 50™", 90", and 95" percentiles of
occurrence for each month of the year.

Note the summertime (June, July, and August) system peak regression models were re-specified
to account for the upward trend in weighted average peak-day temperatures over time.

The trendlines were fitted to the historical weighted average peak-day temperatures and then
projected through the end of the forecast period, the year 2038. These are added as explanatory
variables in the summertime regression models. The addition of these variables resulted in
models that better fit the actual historical summertime system peaks.
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CLASS SALES FORECASTS

RESIDENTIAL

The expected-case residential load is forecast to increase from 601 aMW in 2019 to 742 aMW
in 2038, an average annual compound growth rate of 1.1 percent. In the 70"-percentile scenario,
the residential load is forecast to increase from 621 aMW in 2019 to 769 aMW in 2038,

an average annual compound growth rate of 1.1 percent, matching the expected-case residential
growth rate (1.1 percent average annual growth). The residential load forecasts are reported in
Table 7 and shown in Figure 7.

Table 7. Residential load growth (aMW)

Annual Growth Rate
Growth 2019 2023 2028 2038 2019-2038

90N PErCeNtile......cccvviieeeiiii et 649 680 718 806 1.1%
O PErCentile.......ccuviieeeeiiii et 621 650 685 769 1.1%
EXpected Case.......coviiiiiiiiiiiiiiee e 601 628 662 742 1.1%
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Figure 7. Forecast residential load (aMW)

Sales to residential customers made up 31 percent of Idaho Power’s system sales in 1988 and
36 percent of system sales in 2018. The number of residential customers is projected to increase
to approximately 649,000 by December 2038.

The average sales per residential customer increased to nearly 14,850 kilowatt-hours (kWh) in
1980 before declining to 13,200 kWh in 2001. In 2002 and 2003, residential use per customer
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dropped dramatically—nearly 500 kWh per customer from 2001—the result of two years of
significantly higher electricity prices in those years combined with a weak national and service
area economy. The reduction in electricity prices in June 2003 and a recovery in the service-area
economy caused residential use per customer to stabilize through 2007. However,

conservation efforts places downward pressure on residential use per customer since that point.
This trend is expected to continue, ranging at an approximate decline of up to 0.5 percent-

1.0 percent per year, as the average sales per residential customer are expected to decrease to
approximately 10,100 kWh per year by 2038. Average annual sales per residential customer are
shown in Figure 8.
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Figure 8. Forecast residential use per customer (weather-adjusted kWh)

Residential customer growth in Idaho Power’s service area is a function of the number of new
service-area households as derived from Moody’s Analytics’ forecast of county housing stock
and demographic data. The residential-customer forecast for 2019 to 2038 shows an average
annual growth rate of 1.7 percent as shown in Figure 9.
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Figure 9. Residential customer growth rates (12-month change)

Final sales to residential retail customers is an equation that considers several factors affecting
electricity sales to the residential sector. Residential sales are a function of HDD (wintertime);
CDD (summertime); historic energy efficiency trends in Idaho Power’s residential customer
base; saturation and replacement cycle of appliances; the number of service-area households;
the real price of electricity; and the real price of natural gas to name a few. A general schematic
of the forecasting methodology used in Idaho Power’s residential sales forecast is provided in
Figure 10.
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Customer
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Figure 10. Residential sales forecast methodology framework
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COMMERCIAL

The commercial category is primarily made up of ldaho Power’s small general-service and large
general-service customers. Additional customer types associated with this category include small
general-service on-site generation, customer energy production net-metering, unmetered general
service, street-lighting service, traffic-control signal lighting service, and dusk-to-dawn
customer lighting.

Within the expected-case scenario, the commercial load is projected to increase from 473 aMW
in 2019 to 587 aMW in 2038 (Table 8). The average annual compound-growth rate of the
commercial load is 1.1 percent during the forecast period. The commercial load in the
70"-percentile scenario is projected to increase from 479 aMW in 2019 to 595 aMW in 2038.
The commercial load forecast scenarios are illustrated in Figure 11.

Table 8. Commercial load growth (aMW)

Annual Growth Rate
Growth 2019 2023 2028 2038 2019-2038

90N PEICENLIE ......eecveeceeecie e 488 512 542 607 1.2%
70N PErCentile .......coovecvvecieecieeieee e 479 503 533 595 1.1%
EXPected CaSe......uuvvieiiiiiiiiiiiie et 473 496 525 587 1.1%
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Figure 11. Forecast commercial load (aMW)

With a customer base of nearly 72,000, the commercial class represents the diversity of the
service area economy, ranging from residential subdivision pressurized irrigation to large
manufacturers. Due to this diversity in load intensity and use, the category is further segmented
into categories associated with common elements of energy-use influences, such as economic
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variables (e.g., employment), industry (e.g., manufacturing), and building structure
characteristics (e.g., offices). Figure 12 shows the breakdown of the categories and their relative
sizes based on 2018 billed energy sales.

Lodging, 3.3%

Communication,

3.0%
Food Sales Agricultural,
16.0% 16.6%
Mercantile,
15.1%
Construction,
Mfg/Dist., 1.3%

10.9%
Health, 4.5%

Other. 4.8% Office, 12.5%

Figure 12. Commercial building share—energy bills

As indicated in Figure 12, agricultural-related, food sales, and the retail goods and service
providers of the mercantile category represent nearly half of the sector. Recent trends in the
sector show that mercantile growth has moderated. This moderation is primarily due to customer
consolidation, growth in internet-based sales, energy efficient retrofitting, and new-construction
technology implementation (particularly in the area of lighting). Categories showing significant
growth over the past five years are reflective of the changing profile of economic and
demographic growth in the service territory. Residential growth has led to a construction boom
that has seen construction grow by 17 percent, and the residential profile of older customers has
helped to push health care growth to 6 percent. Agricultural and manufacturing operations
continue to migrate and flourish with growth rates of 9 percent and 6 percent respectively.

The number of commercial customers is expected to increase at an average annual rate of
1.7 percent, reaching approximately 100,000 customers by December 2038.

In 1988, customers in the commercial category consumed approximately 18 percent of
Idaho Power system sales, growing to 28 percent by 2018. This share is forecast to remain at the
upper end of this range throughout the planning period.

Figure 13 shows historical and forecast average use per customer (UPC) for the entire category.
The commercial-use-per-customer metric in Figure 13 represents an aggregated metric for a
highly diverse group of customers with significant differences in total energy use per customer,
nonetheless it is instructive in aggregate for comparative purposes.
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The UPC peaked in 2001 at 67,575 kWh and has declined at approximately 0.9 percent
compounded annually to 2018. The UPC is forecast to decrease at an annual rate of 0.5 percent
over the planning period. For this category, common elements that drive use down include
increases in business-cycle recessions, adoption of energy efficiency technology, and electricity
prices.
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Figure 13. Forecast commercial use per customer (weather-adjusted kWh)

Figure 14 shows the diversity in the commercial segment’s UPC as well as the trend for these
sectors. The figure shows the 2018 UPC for each segment relative to the 2011 UPC. A value
greater than 100 percent indicates the UPC has risen over the period. The figure supports the
general decline of the aggregated trend of Figure 13 but highlights differences in energy and
economic dynamics within the heterogeneous commercial category not evident in the
residential category.
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Figure 14. Commercial categories UPC, 2018 relative to 2011

Energy efficiency implementation is a large determinant in UPC decline over time. In the
commercial sector, the primary DSM technology impact has come from lighting. The categories
of mercantile and office are particularly dominant in this implementation as indicated by the
UPC trend. Faster growing categories, such as healthcare tend to show positive UPC trends.
Other influences on UPC include differences in price sensitivity, sensitivity to business cycles
and weather, and degree and trends in automation. In addition, category UPC can vary when a
customer’s total use increases to the point where it must, by tariff rules, migrate to an industrial
(Rate 19) category. Due to tariff migration, which occurs at the boundary of Schedule 9P

(large primary commercial) and Schedule 19 (large industrial), the forecast models aggregate the
energy use of these two schedules to ensure continuity in the dependent variable.

The commercial-sales forecast equations consider several varying factors, as informed by the
regression models, and vary depending on the category. Typical variables include weather:
HDD (wintertime); CDD (summertime); specific industry growth characteristics and outlook;
service-area demographics such as households, employment, small business conditions; the real
price of electricity; and energy efficiency adoption.
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INDUSTRIAL

The industrial category is comprised of Idaho Power’s large power service (Schedule 19)
customers requiring monthly metered demands between 1,000 kilowatts (kW) and 20,000 kW.
The category name “Industrial” is reflective of load requirements and not necessarily indicative
of the industrial nature of the customers’ business.

In 1980, Idaho Power had about 112 industrial customers, which represented about 12 percent of
Idaho Power’s system sales. By December 2018, the number of industrial customers had risen to
117, representing approximately 17 percent of system sales. As mentioned earlier in the
commercial discussion, customer counts in this tariff class are impacted by migration from and
to the commercial class as dictated by the tariff rules. However, generally speaking,

customer count growth is primarily illustrative of the positive economic conditions in the service
area. Customers with load greater than Schedule 19 ranges are known as special contract
customers and are addressed in the Additional Firm Load section of this document.

In the expected-case forecast, industrial load grows from 284 aMW in 2019 to 315 aMW in
2038, an average annual growth rate of 0.6 percent (Table 9). To a large degree, industrial load
variability is not associated with weather conditions as is the case with residential,

commercial, and irrigation; therefore, the forecasts in the 70"~ and 90"-percentile weather
scenarios are identical to the expected-case industrial load scenario. The industrial load forecast
IS pictured in Figure 15.

Table 9. Industrial load growth (aMW)
Annual Growth Rate
Growth 2019 2023 2028 2038 2019-2038
EXpected CasSe.......ceviiiiiiiiiiieiiae et 284 296 305 315 0.6%
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Figure 15. Forecast industrial load (aMW)

As discussed previously the load growth variability is impacted by both economic, non-weather
factors, and the impacts of DSM. In developing the forecast, customer-specific DSM
implementation is isolated as DSM varies significantly by customer, and the actual energy use is
adjusted to remove the impacts of DSM to optimize the causal influence of non-DSM causal
variables. The history and forecast of DSM is provided by the DSM specialists within

Idaho Power. The economic and other independent variables for the regression models are
provided by third-party data providers and internally derived time-series for Idaho Power’s
service area.

Figure 16 illustrates the 2018 share of each of the categories within the Rate 19 customers.

By far, the largest share of electricity was consumed by the food manufacturing sector

(38 percent), followed by dairy (18 percent) and construction (7 percent). The categorization
scheme includes a range of industrial building types (assembly, lodging, mercantile, warehouse,
office, education, and health care). These provide the basis for capturing, modeling, and
forecasting the shifting economic landscape that influences industrial category electricity sales.
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Figure 16. Industrial electricity consumption by industry group (based on 2018 sales)

The regression models and associated explanatory variables resulting from the categorization
establish the relationship between historical electricity sales and variables such as, economics,
price, technological, demographic, and other influences in the form of estimated coefficients
from the industry group regression models applied to the appropriate forecasts of independent
time series of energy use. From this output, the history and forecast of DSM is subtracted.
Figure 17 shows the general forecasting methodology used for both the commercial and
industrial sectors.
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Figure 17. Commercial and industrial general sales forecast methodology
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IRRIGATION

The irrigation category is comprised of agricultural irrigation service customers. Service under
this schedule is applicable to power and energy supplied to agricultural-use customers at one
point-of-delivery for operating water pumping or water-delivery systems to irrigate agricultural
crops or pasturage.

The expected-case irrigation load is forecast to increase slowly from 222 aMW in 2019 to 258
aMW in 2038, an average annual compound growth rate of 0.8 percent. In the 70"-percentile
scenario, irrigation load is projected to be 237 aMW in 2019 and 273 aMW in 2038. The
expected-case, 70"-percentile, and 90"-percentile scenarios forecast slower growth than the
system in irrigation load from 2019 to 2038. The individual irrigation load forecasts are
summarized in Table 10 and illustrated in Figure 18.

Table 10. Irrigation load growth (aMW)

Annual Growth Rate
Growth 2019 2023 2028 2038 2019-2038

90N PerCentile.......ccuviiveeeiiii et 257 264 273 293 0.7%
O PErCentile.......ccviicveeiiiiieee e 237 244 253 273 0.7%
EXpected CasSe......uuvvieeiiiiiiiiiiie et 222 230 238 258 0.8%
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Figure 18. Forecast irrigation load (aMW)

The annual average loads in Table 10 and Figure 18 are calculated using the 8,760 hours in a
typical year. In the highly seasonal irrigation sector, over 97 percent of the annual energy is
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billed during the six months from May through October, and nearly half of the annual energy is
billed in just two months, July and August. During the summer, hourly irrigation loads can
constitute nearly 900 MW. In a normal July, irrigation pumping accounts for roughly 25 percent
of the energy consumed during the hour of the annual system peak and nearly 30 percent of the
energy consumed during July for general business sales. The forecasted increase of sales is due
to the increased customer count from the conversion of flood/furrow irrigation to sprinkler
irrigation, primarily related to farmers trying to reduce labor costs. Additionally, the trend toward
more water intensive crops, primarily alfalfa and corn, due to growth in the dairy industry,
explains most of the increased energy consumption in recent years.

The 2019 irrigation sales forecast model considers several factors affecting electricity sales to the
irrigation class, including temperature; precipitation; spring rainfall; Palmer Z Index

(calculated by the National Ocean and Atmospheric Administration [NOAA] from a combination
of precipitation, temperature, and soil moisture data); Moody’s Producer Price Index:

Prices Received by Farmers, All Farm Products; and annual maximum irrigation customer
counts.

Actual irrigation electricity sales have grown from the 1970 level of 816,000

megawatt-hours (MWh) to a peak amount of 2,097,000 MWh in 2013. In 1977, irrigation sales
reached a maximum proportion of 20 percent of Idaho Power system sales. In 2018,

the irrigation proportion of system sales was 13 percent due to the much higher relative growth
in other customer classes.

Regarding customer growth, in 1980, Idaho Power had about 10,850 active irrigation accounts.
By 2018, the number of active irrigation accounts had increased to 20,459 and is projected to be
over 26,000 at the end of the planning period in 2038.

As with other sectors, average use per customer is an important consideration. Since 1988,

Idaho Power has experienced growth in the number of irrigation customers but slow growth in
total electricity sales (weather-adjusted) to this sector. The number of customers has increased
because customers are converting previously furrow-irrigated land to sprinkler irrigated land.
The conversion rate is slow and the kWh use per customer is substantially lower than the average
existing Idaho Power irrigation customer. This is because water for sprinkler conversions is
drawn from canals and not pumped from deep groundwater wells. In future forecasts,

factors related to the conjunctive management of ground and surface water and the possible
litigation associated with the resolution will require consideration. Depending on the resolution
of these issues, irrigation sales may be impacted.
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ADDITIONAL FIRM LOAD

The additional firm load category consists of Idaho Power’s largest customers. Idaho Power’s
tariff requires the company serve requests for electric service greater than 20 MW under a
special-contract schedule negotiated between Idaho Power and each large-power customer.
The contract and tariff schedule are approved by the appropriate regulatory body. A special
contract allows customer-specific, cost-of-service analysis and unique operating characteristics
to be accounted for in the agreement.

Individual energy and peak-demand forecasts are developed with for special-contract customers,
including Micron Technology, Inc.; Simplot Fertilizer Company (Simplot Fertilizer); and the
Idaho National Laboratory (INL). These three special-contract customers comprise the forecast
category labeled additional firm load.

In the expected-case forecast, additional firm load is expected to increase from 109 aMW in
2019 to 137 aMW in 2038, an average growth rate of 1.2 percent per year over the planning
period (Table 11). The additional firm load energy and demand forecasts in the 70"- and
90"-percentile scenarios are identical to the expected-load growth scenario. The scenario of
projected additional firm load is illustrated in Figure 19.

Table 11. Additional firm load growth (aMW)

Annual Growth Rate
Growth 2019 2023 2028 2038 2019-2038

EXpected CaSe......uvvvieeiiiiiiiiiiie et 109 122 133 137 1.2%
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Figure 19. Forecast additional firm load (aMW)
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Micron Technology

Micron Technology represents Idaho Power’s largest electric load for an individual customer and
employs approximately 5,900-6,000 workers in the Boise MSA. The company operates its
research and development fabrication facility in Boise and performs a variety of other activities,
including product design and support, quality assurance, systems integration and related
manufacturing, and corporate and general services. Micron Technology’s electricity use is a
function of the market demand for their products.

Simplot Fertilizer

The Simplot Fertilizer plant is the largest producer of phosphate fertilizer in the western United
States (US). The future electricity usage at the plant is expected to stay flat throughout the
twenty-year planning period.

Idaho National Laboratory

INL is part of the US Department of Energy’s (DOE) complex of national laboratories. INL is
the nation’s leading center for nuclear energy research and development. The DOE provided an
energy-consumption and peak-demand forecast through 2038 for the INL. The forecast calls for
loads to slowly increase through 2023, step up in 2024, then levelize through the remainder of
the forecast period.
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ADDITIONAL CONSIDERATIONS

Several influential components and their associated impacts to the sales forecast are treated
differently in the forecasting and planning process. The following discussion touches on several
of those important topics.

Energy Efficiency

Energy efficiency (EE) influences on past and future load consist of utility programs,

statutory codes, and manufacturing standards for appliances, equipment, and building materials
that reduce energy consumption. As the influence of statutory codes and manufacturing
standards on customers has increased in importance relative to utility programs, Idaho Power
continues to modify its forecasting models to fully capture the impact. Idaho Power works
closely with its internal Demand Side Management (DSM) program managers and utilizes the
updated potential study, most recently developed by Applied Energy Group (AEG).

DSM guidance and the achievable potential from AEG are used as a benchmark metric for
validating forecast model output.

For residential models, the physical unit flow of energy-efficient products is captured through
integrating regional energy efficient product-shipments data into the retail and wholesale
distribution channels. The source for the shipments data is the Department of Energy (DOE) and
is consistent with DOE’s National Energy Model (NEM). This data is first refined by Itron for
utility-specific applications. This data captures energy-efficient installations regardless of the
source (e.g., programs, standards, and codes).

The DOE/Itron data is recognized in the industry as well-specified for the homogeneous
residential sector, however, although DOE data is available for the commercial sector,

Idaho Power’s test-modeling of the data indicates that the regional data does not provide
sufficient segmentation to recognize the heterogeneous differences between the ldaho regional
micro-economic composition and the mountain region economy. As discussed in the previous
section on forecast methodology within the commercial class, Idaho Power segments the
commercial customers by economic and energy profiles and incorporates historical energy
efficiency adoption into billed sales. Thus, the energy efficiency is directly modeled into the
forecast model energy variable and the forecast is adjusted in conformance with the DSM and
AEG potential study forecast to recognize energy efficiency. DOE data is not available for the
industrial sector.

The weather and agricultural volatility of the billed sales for the irrigation sector is not well-
suited for modeling energy efficiency impacts. ldaho Power monitors energy efficiency
implementation in history and forecasts from internal and external sources (DSM staff and
presently AEG). The trend of historical implementation (imbedded in the historical usage data)
provides a guideline for evaluating the model forecast output relative to expected DSM and
codes and standards.

As discussed above, Idaho Power continuously evaluates the models for adequately capturing the
impacts of energy efficiency and implements improvements when indicated. With input from
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DSM program managers and AEG’s knowledge base, Idaho Power retains a high confidence in
the representation of the impacts of energy efficiency in the forecast.

A more detailed description of DSM can be found in the main IRP document under the Energy
Efficiency Section. Additionally, the company publishes a dedicated DSM annual report
submitted to the regulatory agencies.

On-Site Generation

In recent years, the number of customers transitioning to net-metering service (Schedules 6, 8,
and 84) has risen dramatically, especially for residential customers. While the current population
of on-site generation customers is one-half of one percent of the population of retail customers,
recent adoption of solar is relatively strong for our service area.

The installation of generating and storage equipment at customer sites will cause the demand for
electricity delivered by Idaho Power to be reshaped throughout the year. It is important to
measure the overall and future impact on the sales forecast. Therefore, this year’s long-term sales
forecast was adjusted downward to reflect the impact of the increase in the number customers
with on-site generation, specifically solar, connecting to our system.

Schedules 6, 8, and 84 (net-metering) customer billing histories were compared to billing
histories prior to said customer becoming a net-metering customer. The resulting average
monthly impact per customer (in kWh) was then multiplied by forecasts of the Schedule 6, 8,
and 84 residential and commercial customer counts to estimate the future energy impact on the
sales forecast. The forecast of net metering customers serves as a function of historical trends
and current policy considerations.

The resulting forecast of net-metering customers multiplied by the estimated use-per-customer
sales impact per customer results in a monthly downward adjustment to the sales forecast for
each class. At the end of the forecast period, 2038, the annual residential sales forecast reduction
was about 38 aMW, and the commercial reduction was less than 4 aMW.

Electric Vehicles

The load forecast includes an update of the impact of electric vehicles (PEV) on system load to
reflect the future impact of this relatively new and evolving source of energy use. While EV
consumer adoption rates in Idaho Power’s service area remain relatively low, with continued
technological advancement, limiting attributes of vehicle range and refueling time continue to
improve the competitiveness of these vehicles to non-electric models.

As the market grows, historical adoption data builds to provide a foundation for forecasting
adoption rates and for the models to evolve. IPC receives detailed registration data from Idaho
Transportation Department (ITD). The data provides county-level registration which provides a
basis for determining IPC service-territory vehicle inventory. However, at present, this data is
only available for battery-only vehicles and data for hybrid engine-battery vehicles was not
available for this forecast update. Other data sources for monitoring the outlook for PEV
adoption includes the U.S. Department of Energy, R.L. Polk, and Moody’s Analytics.
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Recent registration data shows a strong correlation between vehicles transferred into the service
territory and growth of residential in-migration from states with higher PEV share

(e.g., California and Washington). IPC subsequently developed a regression model to test the
relationship utilizing migration, population and Moody’s car registration forecasts. The model
results confirm the correlation and the forecast outlook conforms well with the generalized
model utilizing DOE data.

The evolution of the PEV market shows that high adoption continues to be evident in warmer
climates, high-density and affluent population centers. The IPC forecast for PEVs shows that the
service territory will continue to fall into the lower adoption ranges. IPC continues to monitor
battery technology advancement, vehicle prices, charging rates and charging station availability
which will serve to build the adoption rate in the service territory.

Demand Response

Beginning with the 2009 IRP, the reduction in load associated with demand response programs
has been effectively treated as a supply side resource and accounted for in the load and resource
balance. Demand response program data, including operational targets for demand reduction,
program expenses, and cost-effective summaries are detailed in Appendix C—

Technical Appendix.

As supply-side resources, demand response program impacts are not incorporated into the sales
and load forecast. In the load and resource balance, the forecast of existing demand response
programs is subtracted from the peak-hour load forecast prior to accounting for existing supply
side resources. Likewise, the performance of new demand response programs is accounted for
prior to determining the need for additional supply-side resources. However, because energy
efficiency programs have an impact on peak demand reduction, a component of peak hour load
reduction is integrated into the sales and load forecast models. This provides a consistent
treatment of both types of programs, as energy efficiency programs are considered in the sales
and load forecast, while all demand response programs are included in the load and

resource balance.

A thorough description of each of the energy efficiency and demand response programs is
included in Appendix B—Demand Side Management 2018 Annual Report.

Fuel Prices

Fuel prices, in combination with service-area demographic and economic drivers, impact long
term trends in electricity sales. Changes in relative fuel prices can also impact the future demand
for electricity. Class-level and economic-sector-level regression models were used to identify the
relationships between real historical electricity prices and their impact on historical electricity
sales. The estimated coefficients from these models were used as drivers in the individual sales
forecast models.

Short-term and long-term nominal electricity price increases are generated internally from
Idaho Power financial models. The nominal price estimates are adjusted for projected inflation
by applying the appropriate economic deflators to arrive at real fuel prices. The projected
average annual growth rates of fuel prices in nominal and real terms (adjusted for inflation) are
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presented in Table 12. The growth rates shown are for residential fuel prices and can be used as a
proxy for fuel-price growth rates in the commercial, industrial, and irrigation sectors.

Table 12. Residential fuel-price escalation (2019-2038) (average annual percent change)
Nominal Real*
ElECriCIty—2019 IRP ...ttt e ettt e e e e et e e e e e e et e e e e e e e e an 1.3% -0.6%
EIECHCIY—20L17 IRP ...ttt ettt e e e e e et e e e e e e e et eeeaaaeeaann 1.6% —0.3%
NBIUFAL G@S. ..ottt e ettt e e st e s san e e e e e e e e nnne e e e nnne e e e anreeennee 2.9% 1.0%

* Adjusted for inflation

Figure 20 illustrates the average electricity price paid by Idaho Power’s residential customers
over the historical period 1980 to 2018 and over the forecast period 2019 to 2038. Both nominal
and real prices are shown. In the 2019 IRP, nominal electricity prices are expected to climb to
about 13 cents per kWh by the end of the forecast period in 2038. Real electricity prices
(inflation adjusted) are expected to decline over the forecast period at an average rate of

0.6 percent annually. In the 2017 IRP, nominal electricity prices were assumed to climb to about
13 cents per kWh by 2038, and real electricity prices (inflation adjusted) were expected to
decline over the forecast period at an average rate of -0.3 percent annually.

The electricity price forecast used to prepare the sales and load forecast in the 2019 IRP reflected
the additional plant investment and variable costs of integrating the resources identified in the
2017 IRP preferred portfolio. When compared to the electricity price forecast used to prepare the
2017 IRP sales and load forecast, the 2019 IRP price forecast yielded higher future prices.

The retail prices are slightly higher throughout the planning period which can impact the sales
forecast, a consequence of the inverse relationship between electricity prices and

electricity demand.
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Figure 20. Forecast residential electricity prices (cents per kWh)
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Electricity prices for Idaho Power customers increased significantly in 2001 and 2002, a direct
result of the western US energy crisis of 2000 and 2001. Prior to 2001, Idaho Power’s electricity
prices were historically quite stable. From 1990 to 2000, nominal electricity prices rose only

8 percent overall, an annual average compound growth rate of 0.8 percent annually.

More recently, over the period 2008 to 2018, nominal electricity prices rose 78 percent overall,
an annual average compound growth rate of 4.5 percent annually.

Figure 21 illustrates the average natural gas price paid by Intermountain Gas Company’s
residential customers over the historical period 1983 to 2017 and forecast prices from 2018 to
2038. Natural gas prices remained stable and flat throughout the 1990s before moving sharply
higher in 2001. Since spiking in 2001, natural gas prices moved downward for a couple of years
before moving sharply upward in 2004 through 2006. Since 2006, natural gas prices have
declined about 39 percent, compared to 2017. Nominal natural gas prices are initially expected to
drop by 7 percent in 2018, then rise at a steady pace throughout the remainder of the forecast
period, increasing 80 percent by 2038, growing at an average rate of 2.9 percent per year.

Real natural gas prices (adjusted for inflation) are expected to increase over the same period at an
average rate of 1.0 percent annually.
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Figure 21. Forecast residential natural gas prices (dollars per therm)

One consideration in determining the operating costs of space heating and water heating is fuel
cost, if future natural gas price increases outpace electricity price increases, heating with
electricity would become more advantageous when compared to that of natural gas. The US
Energy Information Administration (EIA) provides the forecasts of long-term changes in
nominal natural gas prices. In the 2019 IRP price forecast, the long-term direction in real
electricity prices (adjusted for inflation) is downward and the long-term projection in real natural
gas prices is upward, with prices slowly rising throughout the forecast period.
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Other Considerations

Since the residential, commercial, irrigation, and industrial sales forecasts provide a forecast of
sales as billed, it is necessary to adjust these billed sales to the proper time frame to reflect the
required generation needed in each calendar month. To determine calendar-month sales from
billed sales, the billed sales must first be converted from billed periods to calendar months to
synchronize them with the time period in which load is generated. The calendar-month sales are
then converted to calendar-month average load by adding losses and dividing by the number of
hours in each month.

Loss factors are determined by Idaho Power’s Transmission Planning department. The annual
average energy loss coefficients are multiplied by the calendar-month load, yielding the system
load, including losses. A system loss study of 2012 was completed in May 2014. The results of
the study concluded that on average, the revised loss coefficients were lower than those applied
to generation forecasts developed prior to the 2015 IRP and were used in the development of the
2019 IRP sales and load forecast. This resulted in a one-time permanent reduction of nearly

20 aMW to the load forecast annually.

Hourly Load Forecast

As a result of stakeholder feedback and comments filed in the 2017 IRP Idaho Power has
leveraged several years of advanced metering infrastructure (AMI) data to adopte a new hourly
load forecasting methodology to be used in the 2019 IRP. The use of AMI data expanded its
footprints at Idaho Power and is utilized to inform an hourly load forecast that conforms with
forecast methods mentioned throughout this document.

Historical IRP Methodology

Historically, Idaho Power has utilized metered system generation reads and weather data to build
a typical system load factor or hourly system shape based on a previous year, which was then
applied to the monthly load forecast for the IRP planning horizon. This methodology produced a
consistent system shape throughout the load forecast, but it lacked the significant statistical
footing of using individual hourly regressions rooted in AMI.

2019 IRP Methodology

In the time between IRP filings, Idaho Power began exploring potential methodology changes
regarding hourly load forecasting relative to what the Company currently had in place.

While evaluating potential changes, the Company believes it is prudent to maintain the integrity
of the historic long-term forecasting methodologies previously employed by Load Forecasting.

Based on the research, the Company concluded that the new methodology should be formed
using a neural network. A neural network utilizes the stability of monthly sales data to calibrate
and ground the hourly data via monthly peak regressions. Further, the methodology employs
control and flexibility on the neural network while still leaning on its more robust

statistical underpinnings.
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Enhancements to Hourly Load Forecasting

To begin the process, the Company engaged in consultation with the Itron. Together,

Idaho Power and Itron designed the framework to introduce concepts of a neural network model
that utilized two non-linear nodes and was hinged on currently accepted load forecasting
processes. The result of this methodology brought statistical confidence of hourly load modeling
to the Company while still conforming to the stability of the legacy methodology of monthly
sales forecasting.

An industry approach to weather responsiveness would be to utilize a linear model based on a
heating degree day or cooling degree day level of 65 degrees Fahrenheit (°F) (actual point may
differ by local utility weather characteristics). Utilities will also often use splines in regression
equations to define the weather function to reflect the change of slope as the average daily
temperature moves away from the 65°F mark and there is less weather responsiveness.

This methodology works very well by minimizing the potential impact of overfitting.

Building on this framework, Idaho Power uses a non-linear approach, wherein the derivative or
local slope of a curve is calculated at each instance along the weather responsiveness curve. This
responsiveness is captured in the neural network.

The neural network design adopted by Idaho Power outputs a single series of hourly energy with
only one hidden layer that contains two nodes (H1 and H2) representing the heating and cooling
effects along the sales curve. Each of the H1 and H2 nodes uses a logistic activation function
with a linear function applied to the output layer, where impacts of the calendar (weekend,
weekday, holidays, etc.) are captured.

A distinct model is developed for each hour of the year to capture the full spectrum of
temperature responsiveness. For each non-linear hourly model, an instantaneous derivative value
is calculated along the curve to obtain the relationship of energy sales to temperature. A key
initiative for ldaho Power when using a neural network framework is controllability of
calculations and reducing risk of overfitting of the tails of the distribution. This is achieved by
capturing the derivative value and using it in the hourly forecast using 5-degree gradation bins.
Further, by releasing the slopes in this fashion, it creates unique weighting schemes by hour and
facilitates the construction of lagged weather impact, weekends, and holidays. The result of these
hourly models is a transparent set of weather response functions.

At this point, a typical meteorological year is developed using a rolling 30 years of weather
history within the Idaho Power service territory. The Company then uses an algorithm to rank
and average the daily temperature within a month from hottest to coldest, averaging the daily
temperature for each rank across years. The result is an appropriate representation of severe,
moderate, and mild daily temperatures for each month. The Company then uses that ranked and
averaged typical weather by month and employs a transformation algorithm to reorder days
based on a typical weather pattern. Finally, a rotation algorithm is used to ensure that the values
over the forecast periods occur on the same day of the week throughout the forecast period,
removing the year-to-year variation in the hourly load shape based on where it lands on the
calendar of the given forecast year.
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Hourly System Load Forecast Design

The output from the neural network is then joined with the abovementioned typical
meteorological year (TMY) to develop a near final hourly forecast. An important aspect of the
design was for the Company to preserve the monthly sales and monthly peak forecast that has
been used historically. The newly developed methodology leverages a more statistically
confident approach for allocated sales by hour within the month. To maintain conformance with
the historical methodology, the Company applies a calibration algorithm to the hourly forecast to
both the monthly peak and energy sales within a month as produced by the legacy linear forms
the Company operates. The output of hourly sales and subsequent monthly peaks, as defined
from the above-mentioned models, are adjusted such that the duration curve receives minimal
adjustment during or around the peak hour, and any required adjustment grows larger as it moves
out along the duration curve. This minimizes potential impacts of creating large hour-to-

hour swings.
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CONTRACT OFF-SYSTEM LOAD

The contract off-system category represents long-term contracts to supply firm energy to
off-system customers. Long-term contracts are contracts effective during the forecast period
lasting for more than one year. At this time, there are no long-term contracts.

The historical consumption for the contract off-system load category was considerable in the
early 1990s; however, after 1995, off-system loads declined through 2005. As intended,

the off-system contracts and their corresponding energy requirements expired as Idaho Power’s
surplus energy diminished due to retail load growth. In the future, Idaho Power may enter
additional long-term contracts to supply firm energy to off-system customers if surplus energy
is available.
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Appendix Al. Historical and Projected Sales and Load

Company System Load (excluding Astaris)
Historical Company System Sales and Load, 1978-2018 (weather adjusted)

Billed Sales
Year (thousands of MWh) Percent Change Average Load (aMW)
1978 7,275 901
1979 7,612 4.6% 956
1980 7,880 3.5% 976
1981 8,183 3.9% 1,015
1982 7,865 -3.9% 979
1983 8,038 2.2% 999
1984 8,126 1.1% 1,007
1985 8,279 1.9% 1,028
1986 8,345 0.8% 1,036
1987 8,492 1.8% 1,055
1988 8,822 3.9% 1,093
1989 9,217 4.5% 1,145
1990 9,589 4.0% 1,191
1991 9,753 1.7% 1,210
1992 10,000 2.5% 1,239
1993 10,248 2.5% 1,273
1994 10,670 4.1% 1,325
1995 11,085 3.9% 1,374
1996 11,446 3.3% 1,417
1997 11,769 2.8% 1,460
1998 12,241 4.0% 1,517
1999 12,517 2.3% 1,551
2000 12,942 3.4% 1,603
2001 13,071 1.0% 1,616
2002 12,768 -2.3% 1,584
2003 13,096 2.6% 1,623
2004 13,354 2.0% 1,654
2005 13,652 2.2% 1,696
2006 13,955 2.2% 1,730
2007 14,373 3.0% 1,783
2008 14,467 0.7% 1,786
2009 13,992 -3.3% 1,736
2010 13,841 -1.1% 1,716
2011 13,864 0.2% 1,719
2012 14,061 1.4% 1,738
2013 14,096 0.2% 1,755
2014 14,262 1.2% 1,765
2015 14,102 -1.1% 1,750
2016 14,267 1.2% 1,772
2017 14,380 0.8% 1,778
2018 14,570 1.3% 1,806
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Company System Load
Projected Company System Sales and Load, 2019-2038

Billed Sales
Year (thousands of MWh)  Percent Change  Average Load (aMW)
2019 14,788 1.5% 1,833
2020 14,963 1.2% 1,849
2021 15,139 1.2% 1,876
2022 15,329 1.3% 1,899
2023 15,517 1.2% 1,923
2024 15,752 1.5% 1,946
2025 15,923 1.1% 1,972
2026 16,066 0.9% 1,990
2027 16,205 0.9% 2,008
2028 16,362 1.0% 2,022
2029 16,530 1.0% 2,048
2030 16,675 0.9% 2,066
2031 16,820 0.9% 2,084
2032 16,961 0.8% 2,096
2033 17,082 0.7% 2,117
2034 17,224 0.8% 2,134
2035 17,381 0.9% 2,154
2036 17,544 0.9% 2,168
2037 17,702 0.9% 2,194
2038 17,850 0.8% 2,212
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Residential Load
Historical Residential Sales and Load, 1978-2018 (weather adjusted)

Average Percent kwh per Billed Sales Percent Average
Year Customers Change Customer (thousands of MWh) Change Load (aMW)
1978 194,650 14,714 2,864 322
1979 202,982 4.3% 13,892 2,820 -1.5% 330
1980 209,629 3.3% 14,846 3,112 10.4% 355
1981 213,579 1.9% 14,805 3,162 1.6% 357
1982 216,696 1.5% 13,653 2,959 -6.4% 339
1983 219,849 1.5% 14,338 3,152 6.5% 359
1984 222,695 1.3% 14,085 3,137 -0.5% 357
1985 225,185 1.1% 13,968 3,145 0.3% 359
1986 227,081 0.8% 14,091 3,200 1.7% 366
1987 228,868 0.8% 14,012 3,207 0.2% 367
1988 230,771 0.8% 14,269 3,293 2.7% 375
1989 233,370 1.1% 14,272 3,331 1.1% 381
1990 238,117 2.0% 14,303 3,406 2.3% 389
1991 243,207 2.1% 14,409 3,504 2.9% 401
1992 249,767 2.7% 14,157 3,536 0.9% 403
1993 258,271 3.4% 14,134 3,651 3.2% 418
1994 267,854 3.7% 14,048 3,763 3.1% 430
1995 277,131 3.5% 14,017 3,885 3.2% 444
1996 286,227 3.3% 13,791 3,947 1.6% 451
1997 294,674 3.0% 13,717 4,042 2.4% 461
1998 303,300 2.9% 13,770 4,176 3.3% 477
1999 312,901 3.2% 13,619 4,261 2.0% 487
2000 322,402 3.0% 13,436 4,332 1.6% 494
2001 331,009 2.7% 13,189 4,366 0.8% 497
2002 339,764 2.6% 12,701 4,315 -1.2% 494
2003 349,219 2.8% 12,779 4,463 3.4% 509
2004 360,462 3.2% 12,744 4,594 2.9% 525
2005 373,602 3.6% 12,729 4,756 3.5% 545
2006 387,707 3.8% 12,967 5,027 5.7% 575
2007 397,286 2.5% 13,002 5,165 2.7% 590
2008 402,520 1.3% 12,890 5,188 0.4% 591
2009 405,144 0.7% 12,758 5,169 -0.4% 589
2010 407,551 0.6% 12,473 5,083 -1.7% 580
2011 409,786 0.5% 12,434 5,095 0.2% 581
2012 413,610 0.9% 12,351 5,109 0.3% 581
2013 418,892 1.3% 12,043 5,045 -1.2% 579
2014 425,036 1.5% 11,939 5,074 0.6% 576
2015 432,275 1.7% 11,643 5,033 -0.8% 575
2016 440,362 1.9% 11,585 5,102 1.4% 582
2017 448,800 1.9% 11,496 5,159 1.1% 588
2018 459,128 2.3% 11,335 5,204 0.9% 594
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Projected Residential Sales and Load, 2019-2038

Average Percent kWh per Billed Sales Percent Average
Year Customers Change Customer (thousands of MWh) Change Load (aMW)
2019 470,304 2.4% 11,190 5,263 1.1% 601
2020 481,116 2.3% 11,047 5,315 1.0% 606
2021 491,696 2.2% 10,913 5,366 1.0% 613
2022 502,081 2.1% 10,800 5,422 1.1% 620
2023 512,271 2.0% 10,734 5,499 1.4% 628
2024 522,267 2.0% 10,665 5,570 1.3% 635
2025 532,070 1.9% 10,595 5,637 1.2% 644
2026 541,681 1.8% 10,506 5,691 0.9% 650
2027 551,098 1.7% 10,417 5,741 0.9% 656
2028 560,321 1.7% 10,366 5,808 1.2% 662
2029 569,351 1.6% 10,339 5,886 1.3% 672
2030 578,200 1.6% 10,274 5,940 0.9% 679
2031 586,943 1.5% 10,218 5,998 1.0% 685
2032 595,553 1.5% 10,161 6,052 0.9% 689
2033 604,028 1.4% 10,084 6,091 0.6% 696
2034 612,354 1.4% 10,051 6,155 1.0% 703
2035 620,539 1.3% 10,051 6,237 1.3% 713
2036 628,700 1.3% 10,064 6,327 1.4% 721
2037 636,852 1.3% 10,074 6,415 1.4% 733
2038 645,069 1.3% 10,073 6,498 1.3% 742
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Commercial Load
Historical Commercial Sales and Load, 1978-2018 (weather adjusted)

Average Percent kWh per Billed Sales Percent Average
Year Customers Change Customer (thousands of MWh) Change Load (aMW)
1978 27,831 52,510 1,461 169
1979 28,087 0.9% 56,373 1,583 8.3% 180
1980 28,797 2.5% 54,169 1,560 -1.5% 178
1981 29,567 2.7% 54,311 1,606 2.9% 184
1982 30,167 2.0% 54,130 1,633 1.7% 186
1983 30,776 2.0% 52,660 1,621 -0.8% 185
1984 31,554 2.5% 53,626 1,692 4.4% 193
1985 32,418 2.7% 54,254 1,759 3.9% 202
1986 33,208 2.4% 53,980 1,793 1.9% 204
1987 33,975 2.3% 53,546 1,819 1.5% 208
1988 34,723 2.2% 54,467 1,891 4.0% 216
1989 35,638 2.6% 55,468 1,977 4.5% 226
1990 36,785 3.2% 55,909 2,057 4.0% 236
1991 37,922 3.1% 56,341 2,137 3.9% 244
1992 39,022 2.9% 56,578 2,208 3.3% 252
1993 40,047 2.6% 58,289 2,334 5.7% 267
1994 41,629 4.0% 58,445 2,433 4.2% 279
1995 43,165 3.7% 58,787 2,538 4.3% 2901
1996 44,995 4.2% 62,134 2,796 10.2% 319
1997 46,819 4.1% 62,230 2,914 4.2% 333
1998 48,404 3.4% 62,894 3,044 4.5% 349
1999 49,430 2.1% 64,283 3,178 4.4% 363
2000 50,117 1.4% 66,151 3,315 4.3% 379
2001 51,501 2.8% 67,575 3,480 5.0% 397
2002 52,915 2.7% 64,864 3,432 -1.4% 392
2003 54,194 2.4% 64,405 3,490 1.7% 399
2004 55,577 2.6% 64,075 3,561 2.0% 406
2005 57,145 2.8% 63,637 3,637 2.1% 416
2006 59,050 3.3% 63,613 3,756 3.3% 429
2007 61,640 4.4% 63,471 3,912 4.2% 447
2008 63,492 3.0% 62,334 3,958 1.2% 449
2009 64,151 1.0% 59,821 3,838 -3.0% 439
2010 64,421 0.4% 58,973 3,799 -1.0% 433
2011 64,921 0.8% 58,596 3,804 0.1% 434
2012 65,599 1.0% 59,059 3,874 1.8% 441
2013 66,357 1.2% 58,753 3,899 0.6% 447
2014 67,113 1.1% 59,067 3,964 1.7% 451
2015 68,000 1.3% 58,639 3,987 0.6% 456
2016 68,883 1.3% 58,178 4,007 0.5% 460
2017 69,850 1.4% 58,014 4,052 1.1% 461
2018 71,104 1.8% 57,884 4,116 1.6% 471
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Projected Commercial Sales and Load, 2019-2038

Average Percent kWh per Billed Sales Percent Average
Year Customers Change Customer  (thousands of MWh) Change Load (aMW)
2019 72,507 2.0% 57,135 4,143 0.7% 473
2020 74,033 2.1% 56,680 4,196 1.3% 478
2021 75,561 2.1% 56,057 4,236 0.9% 484
2022 77,060 2.0% 55,719 4,294 1.4% 491
2023 78,519 1.9% 55,311 4,343 1.1% 496
2024 79,937 1.8% 54,911 4,389 1.1% 500
2025 81,315 1.7% 54,662 4,445 1.3% 508
2026 82,653 1.6% 54,451 4,501 1.3% 514
2027 83,985 1.6% 54,211 4,553 1.2% 520
2028 85,328 1.6% 54,030 4,610 1.3% 525
2029 86,686 1.6% 53,877 4,670 1.3% 534
2030 88,060 1.6% 53,754 4,734 1.4% 541
2031 89,447 1.6% 53,552 4,790 1.2% 547
2032 90,846 1.6% 53,401 4,851 1.3% 553
2033 92,256 1.6% 53,152 4,904 1.1% 560
2034 93,674 1.5% 52,885 4,954 1.0% 566
2035 95,097 1.5% 52,615 5,004 1.0% 572
2036 96,522 1.5% 52,331 5,051 0.9% 575
2037 97,946 1.5% 52,047 5,098 0.9% 582
2038 99,367 1.5% 51,706 5,138 0.8% 587
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Irrigation Load
Historical Irrigation Sales and Load, 1978-2018 (weather adjusted)

Maximum
Active Percent kWh per Billed Sales Percent Average
Year Customers Change Customer (thousands of MWh) Change Load (aMW)
1978 10,476 154,696 1,621 185
1979 10,711 2.2% 163,250 1,749 7.9% 199
1980 10,854 1.3% 160,522 1,742 -0.4% 198
1981 11,248 3.6% 168,088 1,891 8.5% 216
1982 11,312 0.6% 154,149 1,744 -7.8% 199
1983 11,133 -1.6% 147,935 1,647 -5.5% 188
1984 11,375 2.2% 136,138 1,549 -6.0% 176
1985 11,576 1.8% 133,571 1,546 -0.2% 177
1986 11,308 -2.3% 133,880 1,514 -2.1% 173
1987 11,254 -0.5% 132,363 1,490 -1.6% 170
1988 11,378 1.1% 137,228 1,561 4.8% 178
1989 11,957 5.1% 137,547 1,645 5.3% 188
1990 12,340 3.2% 149,104 1,840 11.9% 210
1991 12,484 1.2% 138,808 1,733 -5.8% 198
1992 12,809 2.6% 140,990 1,806 4.2% 206
1993 13,078 2.1% 131,515 1,720 -4.8% 196
1994 13,559 3.7% 131,687 1,786 3.8% 204
1995 13,679 0.9% 128,970 1,764 -1.2% 201
1996 14,074 2.9% 126,538 1,781 0.9% 203
1997 14,383 2.2% 119,833 1,724 -3.2% 197
1998 14,695 2.2% 119,957 1,763 2.3% 201
1999 14,912 1.5% 120,501 1,797 1.9% 205
2000 15,253 2.3% 128,579 1,961 9.1% 223
2001 15,522 1.8% 117,148 1,818 -7.3% 208
2002 15,840 2.0% 108,904 1,725 -5.1% 197
2003 16,020 1.1% 111,637 1,788 3.7% 204
2004 16,297 1.7% 108,844 1,774 -0.8% 202
2005 16,936 3.9% 102,342 1,733 -2.3% 198
2006 17,062 0.7% 97,182 1,658 -4.3% 189
2007 17,001 -0.4% 105,177 1,788 7.8% 204
2008 17,428 2.5% 108,923 1,898 6.2% 216
2009 17,708 1.6% 101,440 1,796 -5.4% 205
2010 17,846 0.8% 102,016 1,821 1.4% 208
2011 18,292 2.5% 99,972 1,829 0.4% 209
2012 18,675 2.1% 104,167 1,945 6.4% 221
2013 19,017 1.8% 103,711 1,972 1.4% 225
2014 19,328 1.6% 104,486 2,020 2.4% 231
2015 19,756 2.2% 95,158 1,880 -6.9% 215
2016 20,042 1.4% 96,149 1,927 2.5% 219
2017 20,246 1.0% 89,806 1,818 -5.6% 208
2018 20,459 1.1% 92,543 1,893 4.1% 216
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Projected Irrigation Sales and Load, 2019-2038

Maximum
Active Percent kwh per Billed Sales Percent Average
Year Customers Change Customer  (thousands of MWh) Change Load (aMW)
2019 20,727 1.3% 93,816 1,945 2.7% 222
2020 21,010 1.4% 93,458 1,964 1.0% 224
2021 21,290 1.3% 92,870 1,977 0.7% 226
2022 21,570 1.3% 92,453 1,994 0.9% 228
2023 21,852 1.3% 92,026 2,011 0.8% 230
2024 22,134 1.3% 91,565 2,027 0.8% 231
2025 22,413 1.3% 91,103 2,042 0.7% 233
2026 22,694 1.3% 90,684 2,058 0.8% 235
2027 22,975 1.2% 90,304 2,075 0.8% 237
2028 23,253 1.2% 89,943 2,091 0.8% 238
2029 23,537 1.2% 89,558 2,108 0.8% 241
2030 23,817 1.2% 89,198 2,124 0.8% 243
2031 24,096 1.2% 88,845 2,141 0.8% 244
2032 24,380 1.2% 88,474 2,157 0.8% 246
2033 24,658 1.1% 88,141 2,173 0.8% 248
2034 24,941 1.1% 87,815 2,190 0.8% 250
2035 25,219 1.1% 87,514 2,207 0.8% 252
2036 25,502 1.1% 87,223 2,224 0.8% 253
2037 25,781 1.1% 86,961 2,242 0.8% 256
2038 26,064 1.1% 86,694 2,260 0.8% 258
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Appendix A—Sales and Load Forecast

Industrial Load

Historical Industrial Sales and Load, 1978-2018 (not weather adjusted)

Average Percent kwh per Billed Sales Percent Average
Year Customers Change Customer  (thousands of MWh) Change Load (aMW)
1978 99 9,786,753 972 111
1979 109 9.6% 9,989,158 1,087 11.8% 126
1980 112 2.7% 9,894,706 1,106 1.7% 125
1981 118 5.7% 9,718,723 1,148 3.9% 132
1982 122 3.5% 9,504,283 1,162 1.2% 133
1983 122 -0.3% 9,797,522 1,194 2.7% 138
1984 124 1.5% 10,369,789 1,282 7.4% 147
1985 125 1.2% 10,844,888 1,357 5.9% 155
1986 129 2.7% 10,550,145 1,357 -0.1% 155
1987 134 4.1% 11,006,455 1,474 8.7% 169
1988 133 -1.0% 11,660,183 1,546 4.9% 177
1989 132 -0.6% 12,091,482 1,594 3.1% 183
1990 132 0.2% 12,584,200 1,662 4.3% 191
1991 135 2.5% 12,699,665 1,719 3.4% 196
1992 140 3.4% 12,650,945 1,770 3.0% 203
1993 141 0.5% 13,179,585 1,854 4.7% 212
1994 143 1.7% 13,616,608 1,948 5.1% 223
1995 120 -15.9% 16,793,437 2,021 3.7% 230
1996 103 -14.4% 18,774,093 1,934 -4.3% 221
1997 106 2.7% 19,309,504 2,042 5.6% 235
1998 111 4.6% 19,378,734 2,145 5.0% 244
1999 108 -2.3% 19,985,029 2,160 0.7% 247
2000 107 -0.8% 20,433,299 2,191 1.5% 250
2001 111 3.5% 20,618,361 2,289 4.4% 260
2002 111 -0.1% 19,441,876 2,156 -5.8% 246
2003 112 1.0% 19,950,866 2,234 3.6% 255
2004 117 4.3% 19,417,310 2,269 1.5% 259
2005 126 7.9% 18,645,220 2,351 3.6% 270
2006 127 1.0% 18,255,385 2,325 -1.1% 265
2007 123 -3.6% 19,275,551 2,366 1.8% 270
2008 119 -3.1% 19,412,391 2,308 -2.4% 261
2009 124 4.0% 17,987,570 2,224 -3.6% 254
2010 121 -2.0% 18,404,875 2,232 0.3% 254
2011 120 -1.1% 18,597,050 2,230 -0.1% 254
2012 115 -4.2% 19,757,921 2,271 1.8% 258
2013 114 -0.7% 20,281,837 2,314 1.9% 265
2014 113 -0.7% 20,863,653 2,363 2.1% 271
2015 116 2.8% 20,271,082 2,360 -0.1% 269
2016 118 1.4% 19,993,955 2,361 0.0% 270
2017 117 -1.1% 20,996,425 2,453 3.9% 280
2018 115 -1.6% 21,272,694 2,446 -0.3% 279
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Projected Industrial Sales and Load, 2019-2038

Average Percent kWh per Billed Sales Percent Average
Year Customers Change Customer  (thousands of MWh) Change Load (aMW)
2019 113 -1.7% 21,962,765 2,482 1.4% 284
2020 113 0.0% 22,221,031 2,511 1.2% 286
2021 115 1.8% 22,152,471 2,548 1.5% 291
2022 115 0.0% 22,350,111 2,570 0.9% 294
2023 115 0.0% 22,567,691 2,595 1.0% 296
2024 116 0.9% 22,582,643 2,620 0.9% 298
2025 116 0.0% 22,745,374 2,638 0.7% 301
2026 118 1.7% 22,479,895 2,653 0.5% 303
2027 118 0.0% 22,620,402 2,669 0.6% 305
2028 118 0.0% 22,722,807 2,681 0.5% 305
2029 118 0.0% 22,815,226 2,692 0.4% 307
2030 119 0.8% 22,697,036 2,701 0.3% 308
2031 121 1.7% 22,425,128 2,713 0.5% 310
2032 121 0.0% 22,487,311 2,721 0.3% 310
2033 121 0.0% 22,574,212 2,731 0.4% 312
2034 121 0.0% 22,636,506 2,739 0.3% 313
2035 123 1.7% 22,319,757 2,745 0.2% 313
2036 123 0.0% 22,360,334 2,750 0.2% 313
2037 124 0.8% 22,210,418 2,754 0.1% 314
2038 124 0.0% 22,243,637 2,758 0.1% 315
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Additional Firm Sales and Load
Historical Additional Firm Sales and Load, 1978—-2018

Billed Sales
Year (thousands of MWh)  Percent Change  Average Load (aMW)
1978 357 41
1979 373 4.4% 43
1980 360 -3.5% 41
1981 376 4.6% 43
1982 368 -2.4% 42
1983 425 15.6% 49
1984 466 9.7% 53
1985 471 1.1% 54
1986 482 2.3% 55
1987 502 4.2% 57
1988 530 5.6% 60
1989 671 26.5% 77
1990 625 -6.9% 71
1991 661 5.8% 75
1992 680 2.9% 77
1993 689 1.3% 79
1994 741 7.5% 85
1995 878 18.6% 100
1996 989 12.6% 113
1997 1,048 6.0% 120
1998 1,113 6.2% 127
1999 1,122 0.8% 128
2000 1,143 1.9% 130
2001 1,118 -2.1% 128
2002 1,139 1.9% 130
2003 1,120 -1.7% 128
2004 1,156 3.3% 132
2005 1,175 1.6% 134
2006 1,189 1.2% 136
2007 1,141 -4.0% 130
2008 1,114 -2.4% 127
2009 965 -13.4% 110
2010 907 -6.0% 103
2011 906 0.0% 103
2012 862 -4.8% 98
2013 867 0.5% 99
2014 841 -2.9% 96
2015 842 0.1% 96
2016 870 3.3% 99
2017 897 3.1% 102
2018 910 1.4% 104

*Includes Micron Technology, Simplot Fertilizer, INL, Hoku Materials, City of Weiser,
and Raft River Rural Electric Cooperative, Inc.
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Projected Additional Firm Sales and Load, 2019-2038

Billed Sales
Year (thousands of MWh)  Percent Change  Average Load (aMW)
2019 957 5.1% 109
2020 977 2.1% 111
2021 1,013 3.7% 116
2022 1,048 3.5% 120
2023 1,069 2.0% 122
2024 1,146 7.2% 130
2025 1,161 1.3% 133
2026 1,164 0.3% 133
2027 1,167 0.3% 133
2028 1,171 0.3% 133
2029 1,173 0.2% 134
2030 1,176 0.3% 134
2031 1,178 0.2% 134
2032 1,180 0.2% 134
2033 1,183 0.3% 135
2034 1,186 0.3% 135
2035 1,188 0.2% 136
2036 1,191 0.3% 136
2037 1,193 0.2% 136
2038 1,196 0.3% 137

*Includes Micron Technology, Simplot Fertilizer, and the INL
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Idaho Power Company Executive Summary

EXECUTIVE SUMMARY

Idaho Power, through its energy efficiency programs, its customer education programs, and its focus on
the customer experience, fully supports energy efficiency and demand response and encourages its
customers to use energy wisely.

In 2018, Idaho Power’s focus was not only on the pursuit of all cost-effective energy efficiency, but also
improving the customer experience. One of the highlights was added functionality to My Account,

an online energy portal where a customer can register to receive notifications for high or overdue bills
via text message or email. Another project was sending a Welcome Kit to customers new to

Idaho Power’s service. Each Welcome Kit contains four LED lightbulbs, a night light, a “welcome

to the neighborhood” greeting card, and an Energy Savings Made Easy “flip book” containing tips and
residential program information. Over 30,000 customers were reached with this innovative effort,
starting new customers on the path to saving energy.

Another highlight of 2018 was Idaho Power being recognized with the Governor’s Award for
Excellence in Energy Efficiency. This award honors a single facility or organization that demonstrates a
commitment to energy efficiency at all levels through programming, implementation, and promotion.
Idaho Gov. C.L. “Butch” Otter presented the award to Idaho Power President and CEO Darrel Anderson
during the fall meeting of the Energy Efficiency Advisory Group (EEAG).

Figure 1. ldaho Power Senior Vice President and Chief Operating Officer Lisa Grow, Idaho Governor C.L.
“Butch” Otter, Idaho Power President and CEO Darrel Anderson, Idaho Power Vice President of
Customer Operations and Business Development Adam Richins, and Idaho Power Customer
Relations and Energy Efficiency Senior Manager Theresa Drake
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Figure 2.  ldaho Power’s Facebook post announcing the Governor’s Award

Idaho Power’s portfolio of energy efficiency program energy savings remains strong, with savings of
183,378 megawatt hours (MWh) in 2018, including the estimated savings from the Northwest Energy
Efficiency Alliance (NEEA). These savings represent enough energy to power over 16,000 average
homes for one year in Idaho Power’s service area. In 2018, the company’s energy efficiency portfolio
was cost-effective from both the total resource cost (TRC) test and the utility cost test (UCT)
perspectives with ratios of 2.26 and 3.04, respectively. The portfolio was also cost-effective from the
participant cost test (PCT) ratio, which was 2.85. The savings from Idaho Power’s energy efficiency
programs alone, excluding NEEA savings, was 158,412 MWh in 2018.

Idaho Power successfully operated all three of its demand response programs in 2018. The total demand
response capacity from the company’s programs was 382 megawatts (MW). Energy efficiency and
demand response are important aspects of ldaho Power’s resource planning process. Idaho Power’s 2018
achievements in energy savings exceeded the annual savings target identified in Idaho Power’s 2017
Integrated Resource Plan (IRP). On a cumulative basis, the company’s energy savings have exceeded
the IRP targets every year since 2002.

Total expenditures from all funding sources of demand-side management (DSM) activities was $44
million in 2018. DSM program funding comes from the Idaho and Oregon Riders, Idaho Power base
rates, and the annual power cost adjustment (PCA). The company’s demand response incentives are
recovered through base rates and the annual PCA in Idaho, while Oregon demand response incentives
are funded through the Oregon Rider.
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In 2018, Idaho Power continued to expand the reach and frequency of its residential energy efficiency
campaign with digital and print marketing, including an increase in social media activity. The company
also continued promoting the three Commercial and Industrial (C&I) Energy Efficiency Program
options as a single program.

Idaho Power uses stakeholder input to enhance its programs. The company met regularly with EEAG
and individual customers seeking input on program improvement. To find growth in the program
portfolio, the company relied on its Program Planning Group (PPG) that was initiated in 2014,
NEEA'’s Regional Emerging Technology Advisory Committee (RETAC), and E Source resources.
Additionally, Idaho Power continued to refine its program processes through evaluations,

customer surveys, and research to make it easier for its customers to participate.

In 2018, Idaho Power continued to distribute Energy-Saving Kits (ESK) at no cost to customers on
request. By the end of the year, 44,691 ESKs were shipped to customer homes: 18,383 kits to homes
with electric water heaters and 26,308 to homes with alternate-source water heaters. In 2018,

Idaho Power developed an ESK for commercial customers, distributing over 1,600 kits to small
commercial customers in Idaho and Oregon.

This Demand Side Management 2018 Annual Report provides a review of the company’s DSM
activities and finances throughout 2018 and outlines Idaho Power’s plans for future DSM activities.
This report also satisfies the reporting requirements set out in the Idaho Public Utilities Commission’s
(IPUC) Order Nos. 29026 and 29419. Idaho Power will provide a copy of the report to the Public Utility
Commission of Oregon (OPUC) under Oregon Docket Utility Miscellaneous (UM) No. 1710.
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INTRODUCTION

Idaho Power, through its energy efficiency programs, its customer education programs, and its focus on
the customer experience, fully supports energy efficiency and demand response and encourages its
customers to use energy wisely.

Energy efficiency and demand response provide economic and operational benefits to the company and
its customers; in 2018, Idaho Power continued to pursue all cost-effective energy efficiency across its
service area. ldaho Power focuses on the customer experience when providing information and
programs that ensure customers have opportunities to learn about their energy use, how to use energy
wisely, and participate in programs.

This report focuses on Idaho Power’s demand-side management (DSM) activities and results for 2018
and previews planned activities for 2019. The appendices provide detailed information on the
company’s DSM activities and detailed financial information from for 2018. Supplement 1: Cost-
Effectiveness provides detailed cost-effectiveness data and Supplement 2: Evaluation provides copies of
Idaho Power’s evaluations, reports, and research conducted in 2018. Supplement 2: Evaluation includes
the Historical DSM Expense and Performance report (formerly Appendix 4) which details DSM
activities and financial information from 2002 to 2018.

Idaho Power’s main objectives for DSM programs are to achieve prudent, cost-effective energy
efficiency savings and to provide an optimal amount of demand reduction from its demand response
programs as determined through the Integrated Resource Plan (IRP) planning process. Idaho Power
considers cost-effective energy efficiency the company’s least-cost resource and pays particular
attention to ensuring the best value to Idaho Power’s customers. Idaho Power strives to provide
customers with programs and information to help them manage their energy use wisely.

The company achieves these objectives through the implementation and careful management of
programs that provide energy and demand savings and through outreach and education. For economic
and administrative efficiency and to reduce customer confusion, Idaho Power endeavors to implement
identical programs in its Idaho and Oregon service areas. Idaho Power has been locally operated since
1916 and serves more than 550,000 customers throughout a 24,000-square-mile area in southern Idaho
and eastern Oregon.
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Figure 3.  ldaho Power service area map

Idaho Power’s energy efficiency programs are available to all customer sectors in Idaho Power’s service
area and focus on reducing energy use by identifying homes, buildings, equipment, or components for
which an energy-efficient design, replacement, or repair can achieve energy savings. Some energy
efficiency programs include behavioral components. For example, the Residential Energy Efficiency
Education Initiative (REEEI), the Smart-Saver Pledge, the School Cohort, and the Home Energy Report
pilot program, which began in 2017, all have behavioral components associated with them.

Savings from energy efficiency programs are measured in terms of energy savings on a kilowatt-hour
(kwh) or megawatt-hour (MWh) basis. These programs usually supply energy savings throughout the
year at different times depending on the energy efficiency measure put in place. Idaho Power shapes
these savings based on the end use to estimate energy reduction at specific times of the day and year.
Idaho Power’s energy efficiency offerings include programs in residential and commercial new
construction (lost-opportunity savings); residential and commercial retrofit applications; and irrigation
and industrial system improvement or replacement. Idaho Power’s custom incentives offer a wide range
of opportunities to its irrigation, industrial, large-commercial, governmental, and school customers to
execute energy-saving projects.

Energy efficiency and demand response funding comes from Idaho Power base rates, the Idaho and
Oregon Riders (Rider), and the annual power cost adjustment (PCA) in Idaho. Idaho incentives for the
company’s demand response programs are recovered through base rates and the annual PCA, while
Oregon demand response incentives are funded through the Oregon Rider. Total expenditures from all
funding sources on DSM-related activities was $ $44 million in 2018 (Figure 5).

Idaho Power started its modern demand response programs in 2002, and now has over 11 percent of its
all-time peak load available due to demand response programs. The goal of demand response at
Idaho Power is to minimize or delay the need to build new supply-side peaking resources. The company
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estimates future capacity needs through the IRP planning process and plans resources to mitigate any
system peak deficits that exist. Demand response program results are measured by the amount of
demand reduction, in megawatts (MW), available to the company during system peak periods.
According to 2017 U.S. Energy Information Administration (EIA) data, Idaho Power is one of eight
investor-owned utilities with greater than 10 percent of their peak load controlled under demand
response programs.

Annual DSM Expense Review Filing

On March 15, 2018, Idaho Power filed Case No. IPC-E-18-03 with the Idaho Public Utilities
Commission (IPUC) requesting an order finding the company had prudently incurred $44,145,316 in
DSM expenses in 2017, including $37,162,002 in Rider expenses, and $6,983,314 in demand response
program incentives.

In Order No. 34141, dated September 11, 2018, the IPUC deemed $37,162,002 in Rider expenses,
and $6,983,314 in demand response program incentives as prudently incurred.

DSM Programs Performance

The 2018 savings results consisted of 43,651 MWh from the residential sector, 95,759 MWh from the
commercial/industrial sector, and 19,002 MWh from the irrigation sector. The Custom Projects option in
the Commercial and Industrial (C&I) Energy Efficiency Program contributed 30 percent of

Idaho Power’s direct program savings, while the residential sector Energy Efficient Lighting and
Educational Distributions programs contributed 80 percent of the residential savings and 22 percent of
Idaho Power’s direct program savings.
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Figure 4.  Annual energy savings and energy efficiency program expenses, 2002-2018 (MWh and millions [$])
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Idaho Power invests significant resources to maintain and improve its energy efficiency and demand
response programs. Idaho Power’s 2018 achievements in energy savings exceeded the annual savings
target identified in Idaho Power’s 2017 Integrated Resource Plan. On a cumulative basis, the company’s
energy savings have exceeded the IRP targets every year since 2002 (Figure 8).

Demand Response

In summer 2018, Idaho Power had a combined maximum actual non-coincidental load reduction from
all three programs of 359 MW at the generation level. The amount of capacity available for demand
response varies based on weather, time of year, and how programs are used and managed. The 2018
capacity of demand response programs was 382 MW (Figure 6). The demand response capacity is
calculated using total enrolled MW from participants with an expected maximum realization rate for
those participants. This maximum realization rate is not always achieved for every program in any given
year. The maximum capacity for the Irrigation Peak Rewards program is based on the maximum
reduction possible during the hours within the program season. For the Flex Peak Program, the
maximum capacity is assumed to be the maximum realized reduction. And for the A/C Cool Credit
program, the capacity is calculated based on the number of active participants multiplied by maximum
per-unit reduction ever achieved.

Idaho Power has forecast through the IRP that demand response capacity is not currently needed.
However, under the terms of IPUC Order No. 32923 and Public Utility Commission of Oregon (OPUC)
Order No. 13-482 the company has continued to maintain these programs and use them at least three
times per season. In 2018, Idaho Power began conducting analysis and soliciting public input for the
2019 IRP. During this process, the company is analyzing if and when expanded demand response
capacity is needed to avoid system peak deficiencies.

Energy Efficiency

Idaho Power’s portfolio of energy efficiency program energy savings remains strong in 2018. However,
the savings, including the estimated savings from NEEA, slightly decreased to 183,378 MWh compared
to the 2017 savings of 192,260 MWh—a 4.6 percent year-over-year decrease. The savings from

Idaho Power’s energy efficiency programs alone, excluding NEEA savings, was 158,412 MWh in

2018 and 167,819 MWh in 2017—a 5.6 percent year-over year decrease. Even so, the 2018 savings
represent enough energy to power over 16,000 average homes in Idaho Power’s service area for

one year.

In 2018, the company’s energy efficiency portfolio was cost effective from both the total resource cost
(TRC) test and the utility cost test (UCT) perspectives with ratios of 2.26 and 3.04, respectively.
The portfolio was also cost-effective from the participant cost test (PCT) ratio, which was 2.85.
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Table 1. DSM programs by sector, operational type, location, and energy savings/demand reduction, 2018
Savings/Demand
Program by Sector Operational Type State Reduction
Residential
A/C COOl Credit.. i Demand Response ID/OR 29 MW
Easy Savings: Low-Income Energy Efficiency Education  Energy Efficiency ID 30 MWh
Educational Distributions Energy Efficiency ID/OR 16,052 MWh
Energy Efficient Lighting......... Energy Efficiency ID/OR 18,857 MWh
Energy House Calls.........cccceeeeiiiiiiiiieee e Energy Efficiency ID/OR 374 MWh
Fridge and Freezer Recycling Program’.............c.cc...... Energy Efficiency ID/OR 74 MWh
Heating & Cooling Efficiency Program..................cccuue. Energy Efficiency ID/OR 1,556 MWh
Home Energy Audit Program...........ccccccoevviiviiieeeeiiinnns Energy Efficiency ID 211 MWh
Home Energy Report Pilot Program ..........cccccceeeiiiinins Energy Efficiency ID 3,282 MWh
Multifamily Energy Savings Program............cccccoeeviiunnns Energy Efficiency ID/OR 656 MWh
Oregon Residential Weatherization...............cccccvveeeeen. Energy Efficiency OR 0 MWh
Rebate Advantage.........cccceveeeiiiiiiiiiiee e Energy Efficiency ID/OR 285 MWh
Residential New Construction Pilot Program................. Energy Efficiency ID/OR 777 MWh
Shade Tree Project.........oooueeiiiiiiiiiiiiee e Energy Efficiency ID 36 MWh
Simple Steps, Smart Savings™........c.ccoeveeieeieeeie e Energy Efficiency ID/OR 241 MWh
Weatherization Assistance for Qualified Customers...... Energy Efficiency ID/OR 650 MWh
Weatherization Solutions for Eligible Customers........... Energy Efficiency ID 572 MWh
Commercial/lndustrial
Commercial and Industrial Efficiency Program
CUSLOM PrOJECES ... Energy Efficiency ID/OR 46,964 MWh
New Construction Energy Efficiency ID/OR 13,378 MWh
REtrOfitS ...vvveiiee e Energy Efficiency ID/OR 34,911 MWh
Commercial Energy-Saving Kit............ccccceeviiiiiiiienennnn. Energy Efficiency ID/OR 442 MWh
Flex Peak Program...........ccceeiiiiiiiiiiieee e Demand Response ID/OR 33 MW
Green Motors—Industrial ... Energy Efficiency ID/OR 64 MWh
Oregon Commercial AUItS.........ccooviiviiieeeeiiiiiiiiiee e Energy Efficiency OR n/a
Irrigation
Green Motors—Irrigation ...........coooiiieiieeiiniiieeeeeeee Energy Efficiency ID/OR 68 MWh
Irrigation Efficiency Rewards ..........ccccccoiviiiiiiiieenininins Energy Efficiency ID/OR 18,934 MWh
Irrigation Peak ReEWArds ............ccccveeveeeiiiiiiieeiee e Demand Response ID/OR 297 MW
All Sectors
Northwest Energy Efficiency Alliance ..........ccccccoeevvinies Market Transformation ID/OR 24,966 MWh

* Although the Fridge and Freezer Recycling program was discontinued in 2017, Idaho Power did have a few pickups in 2018.
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Table 2. DSM program sector summary and energy usage/savings/demand reduction, 2018

Energy Efficiency Program Impacts 2 Idaho Power System Sales
Energy Peak-Load Percentage
Program Savings Reduction Sector of Energy Number of
Expenses (kwh) (Mw)P Total (MWh) Usage Customers
Residential ............ccccevvineen. $ 10,310,503 43,651,278 5,139,473 35% 459,128
Commercial/Industrial .......... 17,014,509 95,759,049 7,471,683 51% 71,222
Irrigation .........cccvevvvveeeiiineenn, 2,953,706 19,001,507 1,976,587 13% 20,077
Market Transformation......... 2,500,165 24,966,000
Demand Response .............. 8,169,419 n/a
Direct Overhead/
Other Programs.................... 1,978,570 n/a
Total Direct Program
EXPENSES ..coovivviiiiiieiiien, $ 42,926,872 183,377,834 14,587,743 100% 550,427

2 Energy, average energy, and expense data have been rounded to the nearest whole unit, which may result in minor rounding differences.
b Includes 9.7 percent peak line loss assumptions.

Customer Education

Idaho Power participated in a select group of events impacting large audiences or audiences expected to
have a higher receptivity to energy-efficient messaging and behavior change. Idaho Power additionally
participated in or sponsored 45 outreach activities, including events, presentations, trainings, and other
activities. Idaho Power customer representatives throughout the service area delivered numerous

other presentations to local organizations addressing energy efficiency programs and wise energy use.
In 2018, Idaho Power’s community education team provided 118 presentations on The Power to Make a
Difference to 3,063 students and 122 classroom presentations on Saving a World Full of Energy

to 2,803 students. The community education representatives and other staff also completed

24 presentations to senior citizen groups on energy efficiency programs and shared information about
saving energy to 1,149 senior citizens in the company’s service area.

Since 2008, the company’s commercial and industrial training activities have informed and educated
commercial and industrial customers regarding energy efficiency, increased awareness of and
participation in existing energy efficiency and demand response programs, and enhanced customer
satisfaction regarding energy efficiency initiatives. The level of participation in 2018 remained high,
with 337 attendees for the technical sessions and almost 90 for the program workshops. The workshops
covered the following topics: Commercial/Industrial Motor Efficiency; Commercial/Industrial
Adjustable Speed Drives; Compressed Air Challenge Level Il—Advanced Management of Compressed
Air Systems; Energy Efficiency of Chilled Water Systems; Energy Efficiency of Cooling Towers;
Advanced Lighting Control Systems; Energy Efficient Data Center; Industrial Refrigeration Systems
Energy Management; Heating, Ventilation, and Air Conditioning (HVAC) Controls Training;

and Optimizing Pumping Systems: A Measurement-Based Approach.

Surveying Customer Satisfaction

Idaho Power fields a variety of customer surveys throughout the program year. Some of these are overall
customer satisfaction or relationship surveys and others measure customer satisfaction related to specific
program offerings. Depending on the nature of the research, these surveys are typically conducted by
telephone, online, or through the mail. Surveys are conducted internally or by third-party research
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vendors. Internally conducted surveys are managed by the customer relations and research coordinator
with oversight by program specialists and/or the marketing department.

Based on surveys conducted in the last six months of 2017 and the first six months of 2018, Idaho Power
ranked second out of 14 utilities included in the west region midsize segment of the J.D. Power and
Associates 2018 Electric Utility Residential Customer Satisfaction Study. Fifty-two percent of the
residential respondents in this study indicated they were aware of ldaho Power’s energy efficiency
programs, and on an overall basis, those customers were more satisfied with Idaho Power than
customers who are unaware of the programs.

Burke, Inc., conducts quarterly customer relationship surveys to measure the overall customer
relationship and satisfaction with Idaho Power among all customer segments. The Burke Customer
Relationship Survey measures the satisfaction of a number of aspects of a customer’s relationship with
Idaho Power, including energy efficiency at a very high level. However, the survey is not intended to
measure all aspects of energy efficiency programs offered by Idaho Power.

The 2018 results of Idaho Power’s customer relationship survey showed record high overall customer
satisfaction including an increase in meeting and exceeding customers’ needs by encouraging energy
efficiency. Sixty-seven percent of customers indicated their needs were met or exceeded by Idaho Power
encouraging energy efficiency among its customers. Figure 9 depicts the percent of customers who
indicated Idaho Power met or exceeded their needs concerning the energy efficiency efforts it
encouraged each year since 2009.
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Figure 9. Customers’ needs “met” or “exceeded” (percent), 2009-2018

The 2018 survey also asked three questions related to Idaho Power’s energy efficiency programs:
1) Have you participated in any of Idaho Power’s energy efficiency programs? 2) Which energy
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efficiency program did you participate in? and 3) Overall, how satisfied are you with the energy
efficiency program? In 2018, 45 percent of the survey respondents across all sectors indicated they
participated in at least one Idaho Power energy efficiency program, and 92 percent were “very” or
“somewhat” satisfied with the program they participated in.

Results of sector-level, program-level, and/or marketing-related customer satisfaction surveys can be
found later in this report.

Program Evaluation Approach

Idaho Power considers program evaluation an essential component of its DSM operational activities.
The company uses third-party contractors to conduct impact, process, and other evaluations on a
scheduled and as-required basis. In some cases, research and analyses are conducted internally and
managed by Idaho Power’s Research and Analysis team within the Customer Relations and Energy
Efficiency (CR&EE) department. Third-party evaluations are specifically managed by the company’s
energy efficiency evaluator. Third-party contracts are generally awarded using a competitive-bid process
managed by ldaho Power’s Corporate Services department.

Idaho Power uses industry-standard protocols for its internal and external evaluation efforts, including
the National Action Plan for Energy Efficiency—Model Energy Efficiency Program Impact Evaluation
Guide, the California Evaluation Framework, the International Performance Measurement and
Verification Protocol (IPMVP), the Database for Energy Efficiency Resources, and the Regional
Technical Forum’s (RTF) evaluation protocols.

The company also supports regional and national studies to promote the ongoing cost-effectiveness of
programs, the validation of energy savings and demand reduction, and the efficient management of its
programs. Idaho Power considers primary and secondary research, cost-effectiveness analyses, potential
assessments, and impact and process evaluations to be important resources in providing accurate and
transparent program-savings estimates. ldaho Power uses recommendations and findings from
evaluations, research, and industry best practices to continuously refine its DSM programs.

For a summary of evaluation results, recommendations, and responses, see each program
section. For copies of 2018 program evaluation reports and past and future evaluation schedules,
see Supplement 2: Evaluation.

Cost-Effectiveness Goals

Idaho Power considers cost-effectiveness of primary importance in the design, implementation, and
tracking of energy efficiency and demand response programs. ldaho Power’s energy efficiency and
demand response opportunities are preliminarily identified through the IRP process. Idaho Power uses
third-party energy efficiency potential studies to identify achievable cost-effective energy efficiency
potential that is added to the resources included in the IRP. Because of Idaho Power’s diversified
portfolio of programs, most of the new potential for energy efficiency in its service area is based on
additional measures to be added to existing programs, rather than developing new programs.

Prior to the actual implementation of energy efficiency or demand response programs, ldaho Power
performs a cost-effectiveness analysis to assess whether a potential program design or measure will be
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cost-effective from the perspective of Idaho Power and its customers. Incorporated in these models are
inputs from various sources that use the most current and reliable information available.

Idaho Power’s goal is for all programs to have benefit/cost (B/C) ratios greater than one for the TRC
test, UCT test, and PCT at the program and measure level where appropriate. Each cost-effectiveness
test provides a different perspective, and Idaho Power believes each test provides value when evaluating
program performance. If a measure or program is found to be not cost-effective from one or more of the
three tests, ldaho Power assesses the program or measure and runs the cost-effectiveness calculations
under a variety of scenarios. There are many assumptions when calculating the cost-effectiveness of a
given program or measure. For some measures within the programs, savings can vary based on factors,
such as participation levels or the participants’ locations. For instance, heat pumps installed in the Boise
area will have less savings than heat pumps installed in the McCall area. If program participation and
savings increase, fixed costs, such as labor and marketing, are distributed more broadly, and the program
cost-effectiveness increases.

When a program or measure is shown to be not cost-effective, Idaho Power works with the Energy
Efficiency Advisory Group (EEAG) to obtain input before making its determination on continuing or
discontinuing an offering. If the measure or program is indeed offered, the company explains to EEAG
and stakeholders why the measure or program was implemented or continued and the steps the company
plans to take to improve its cost-effectiveness. The company believes this aligns with the expectations of
the IPUC and OPUC.

As part of the public workshops on Case No. IPC-E-13-14, Idaho Power and other stakeholders agreed
on a new methodology for valuing demand response. The settlement agreement, as approved in IPUC
Order No. 32923 and OPUC Order No. 13-482, defined the annual cost of operating the three demand
response programs for the maximum allowable 60 hours to be no more than $16.7 million. The annual
value calculation will be updated with each IRP based on changes that include, but are not limited to,
need, capital cost, or financial assumptions. This amount was reevaluated in the 2015 IRP to be $18.5
million. Under the 2017 IRP, this value is $19.8 million.

This value is the levelized annual cost of a 170-MW deferred resource over a 20-year life. The demand
response value calculation will include this value even in years when the IRP shows no peak-hour
capacity deficits. In 2018, the cost of operating the three demand response programs was $8.2 million.
Idaho Power estimates that if the three programs were dispatched for the full 60 hours, the total costs
would have been approximately $11.3 million and would have remained cost-effective. The settlement
agreement also allowed Idaho Power to design its programs such that they can be dispatched three times
a year with no variable costs. This is what Idaho Power normally does unless the capacity is needed to
meet load.

Details on the cost-effectiveness assumptions and data are included in Supplement 1: Cost-Effectiveness.

Energy Efficiency Advisory Group

Formed in 2002, EEAG provides input on enhancing existing DSM programs and on implementing
energy efficiency programs. Currently, EEAG consists of 13 members from Idaho Power’s service

area and the Northwest. Members represent a cross-section of customers from the residential, industrial,
commercial, and irrigation sectors, and technical experts, as well as representatives from low-income
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households, environmental organizations, state agencies, county and city governments, public utility
commissions, and ldaho Power.

EEAG meets quarterly and, when necessary, Idaho Power facilitates conference calls and/or webinars to
address special topics. In 2018, four EEAG meetings were held: February 8, May 1, August 9, and
October 30. EEAG meetings are generally open to the public and attract a diverse audience. Idaho
Power appreciates the input from the group and acknowledges the commitment of time and resources
the individual members give to participate in EEAG meetings and activities.

During these meetings, Idaho Power discussed new energy efficiency program ideas and new measure
proposals, marketing methods, and specific measure details. The company provided the status of energy
efficiency expenses and Idaho and Oregon Rider funding, gave updates of ongoing programs and
projects, and supplied general information on DSM issues and other important issues occurring in the
region. Experts were invited to speak about evaluations, research, and other topics of interest.

Idaho Power relies on input from EEAG to provide a customer and public-interest view of energy
efficiency and demand response. Additionally, Idaho Power regularly provides updates on current and
future cost-effectiveness of energy efficiency programs and the changes in IRP provides updates on
DSM alternate costs, which Idaho Power uses in calculating cost-effectiveness. In each meeting, Idaho
Power requests feedback from EEAG members on energy efficiency and demand response programs,
specific measures, and incentives. EEAG often recommends presentation ideas for future meetings.

Throughout 2018, Idaho Power relied on input from EEAG on the following important topics.
Residential Energy-Saving Kits

The deemed savings that had been previously applied to the Giveaway Energy-Saving Kits (ESK) were
no longer being supported by the RTF, and the new deemed savings did not apply to the Giveaway
ESKs as designed. Idaho Power presented options on how to manage the giveaways moving forward,
including changing the kits to match the savings that were supported by the RTF or keeping the ESKs
as-is and continuing to apply the previous savings. EEAG agreed the company should continue to
distribute Giveaway ESKs to customers who call about their high bills and at various events, while
continuing to apply the previous deemed savings. EEAG agreed this effort should be continued as this
interaction is targeted to a more engaged customer.

Simple Steps, Smart Savings

Idaho Power reported to EEAG that the incremental price difference between standard and high
efficiency showerheads had become small and asked the group if the company should continue with
incentives for this measure. The group suggested the company should consider market indicators before
deciding whether to continue offering this measure. Based on EEAG’s feedback and findings from
researching the market that indicated inefficient showerheads are still available, the group recommended
the company should continue offering these showerheads as part of the program.

Page 16 Demand-Side Management 2018 Annual Report



Idaho Power Company Introduction

School Cohort

EEAG was asked for input regarding continuation with year-two of the School Cohort. The group
expressed appreciation that the company is looking for ways to improve and continue this program. The
consensus of the group was that Idaho Power should continue this effort for the second year.

A/C Cool Credit

The company informed EEAG that it was unable to communicate with a small number of load control
devices and it committed to develop a plan to test these devices. The company provided detailed
information regarding the proposed testing protocol and explained that, as a last resort, participants
would be removed from the program if reliable communication could not be established. After further
discussion, the group was in favor of Idaho Power moving forward with the new testing protocol.

Smart-Saver Pledge

At the October 2017 meeting, Idaho Power updated EEAG regarding the status of the 2018 campaign.
Previously, EEAG members were asked to work in groups to help Idaho Power come up with new low-
cost or no-cost items to use in the pledge. As a result, four out of the five items listed on the 2018 pledge
form came from that break out session.

Idaho Power Field Staff

Idaho Power has a wide array of field personnel who have regular and almost continual contact with its
customers provide this service throughout the Idaho Power service area. These expert energy advisors
include: major account and combo representatives, customer representatives, agriculture representatives,
community education representatives, and customer solutions advisors. All the representatives are
subject-matter experts in their respective fields and provide added support for customers through strong
working relationships. These representatives promote Idaho Power’s energy efficiency programs and
help customers to use energy wisely.

Future Plans for DSM Programs

Idaho Power will continue to pursue all prudent cost-effective energy and an appropriate amount of
demand response based on the demand response settlement agreement approved in IPUC Order No.
32923 and OPUC Order No. 13-482. The forecast level of energy efficiency and the needed level of
demand response are determined by Idaho Power’s biennial IRP planning process. Idaho Power includes
all achievable cost-effective energy savings as identified in its potential studies in each IRP and
considers this achievable potential a reasonable 20-year planning estimate. However, the company does
not consider the achievable potential as a ceiling limiting energy efficiency acquisition. The IRP is
developed in a public process that details Idaho Power’s strategy for economically maintaining the
adequacy of its power system into the future. The IRP process balances reliability, cost, risk,
environmental concerns, and efficiency to develop a preferred portfolio of future resources to meet the
specific energy needs of Idaho Power’s customers.

The company will explore new energy-savings potential through third-party resources, conferences, and
regional organizations, and will continue to assess and develop new program offerings through its
Program Planning Group (PPG). Idaho Power will work in consultation with EEAG to expand or modify
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its energy efficiency portfolio. Future plans for individual programs are included under each program’s
2019 Program and Marketing Strategies section.

In 2018, Idaho Power will continue to enhance its marketing and outreach efforts as described in the
Marketing section of this report and within each program section. Idaho Power will continue to work
with NEEA on its market transformation activities during the 2015-2019 funding cycle and will
participate in discussions with NEEA concerning its 2020-2024 funding cycle.

The company will complete its research and evaluation, measurement, and verification (EM&V)
projects included in the evaluation plan in Supplement 2: Evaluation.

DSM Annual Report Structure

The Demand-Side Management 2018 Annual Report consists of this main document and
two supplements.

The main document contains the following sections related to 2018 DSM activities: 1) program
activities by customer sector (residential, commercial/industrial, and irrigation) including marketing
efforts, cost-effectiveness analysis, customer satisfaction survey results, and evaluation
recommendations and responses for each program; 2) other program and activity details including
market transformation; 3) and four appendices of data related to payments, funding, and program-level
costs and savings. Where appropriate, plans for 2019 are also discussed. Historical data related to energy
efficiency programs and demand response activities that was traditionally reported in Appendix 4, has
been moved to Supplement 2: Evaluation in the Other section.

Supplement 1: Cost-Effectiveness describes the standard cost-effectiveness tests for Idaho Power
programs and reports current-year program-level and summary cost-effectiveness and expenses by
funding source and cost category.

Supplement 2: Evaluation includes an evaluation and research summary, an evaluation plan, EEAG
meeting notes, links to NEEA evaluations, and copies of Integrated Design Lab (IDL) reports, research
and survey reports, evaluation reports, and other reports (including the historical program data
mentioned above).
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2018 DSM PROGRAM ACTIVITY
DSM Expenditures

Funding for DSM programs in 2018 came from several sources. The Idaho and Oregon Rider funds are
collected directly from customers on their monthly bills. The 2018 Idaho Rider was 3.75 percent of base
revenues. On November 9, 2018 Idaho Power filed Advice No. 18-10 with the OPUC to increase the
Oregon Rider collection percentage from 3 percent to 4 percent of base revenues. Concurrently,

Idaho Power filed Advice No. 18-11 to lower the collection percentage of the Solar Photovoltaic Pilot
Program Rider, and in both advice filings requested to transfer $5.5 million from the Solar Photovoltaic
Pilot Program Rider balance to the Oregon Rider balance. Both advice filings received OPUC approval
on December 18, 2018. Additionally, Idaho demand response program incentives were paid through
base rates and the annual PCA mechanism. DSM expenses not funded through the Rider are included as
part of Idaho Power’s ongoing operation and maintenance (O&M) costs.

Total DSM expenses funded from all sources were $44.3 million in 2018. At the beginning of 2018,
the Idaho Rider balance was approximately $0.4 million, and by December 31, 2018, the positive
balance was $5.3 million. At the beginning of 2018, the Oregon Rider negative balance was
approximately $6.3 million, and by year-end, the negative balance was $1.4 million.

Table 3 shows the total expenditures funded by the Idaho and Oregon riders and non-rider funding
resulting in Idaho Power’s total DSM expenditures of $44,262,080. The non-rider funding category
includes the company’s demand response Idaho incentives, Weatherization Assistance for Qualified
Customers (WAQC) expenses, and O&M costs.

Table 3. 2018 funding source and energy savings

Funding Source Expenses MWh Savings
1ABN0 RITET <.ttt ettt ane e e sareenene s $ 33,663,001 176,204
(©]7=To o] o I8 2 {1 O PO PPPUPRRPT 1,757,910 6,524
1dah0 POWET BASE RALES ........ooiiiiiiieiiiieiic ettt 8,841,168 650
TOLAD oot $ 44,262,080 183,378

Table 4 and Figure 10 indicate 2018 DSM program expenditures by category. The Materials &
Equipment category includes items that directly benefit customers: ESKs and LED lightbulbs distributed
at customer events ($2,255,883) and direct-install weatherization measures ($125,000). The expenses in
the Other Expense category include marketing ($1,270,112), program evaluation ($97,448), program
training ($168,278), and Custom Projects energy audits ($259,821). The Purchased Services category
includes payments made to NEEA and third-party contractors who help deliver Idaho Power’s programs.
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Table 4. 2018 DSM program expenditures by category

Total % of Total
INCENTIVE EXPENSE ... et ettt e e e e e et e e e e e e st b e et e e e s sastbeb e e e e e e s satbrraeaaeesan $ 25,114,246 57%
Labor/AdMINISIrativVe EXPENSE. .....uuiiiii i ittt ie e e e sttt e e e st e e e e s e e e e e e e s e aantb e e e e e e s aasnstreees 3,867,974 8%
Materials & EQUIPIMENT ... .coii ittt ettt e e ettt e e e e s ettt e e e e e s e e nntaeeeaaeeaaanneeeeeas 2,638,648 6%
(O 1 T=T g bt o= ] = P T RO UPRTUN 2,148,339 5%
PUICRASEA SEIVICES ... ..ottt ettt ettt e e e e e e et e e e e e e e et e e e e e eeeraannns 10,492,873 24%
Total 2018 DSM EXpenditures By Cat@gOry .....uuiiieeiiiiiiiiiiee e ettt ee e et e e e ea e $ 44,262,080 100%

m [ncentive Expense

1 Labor/Administrative Expense
= Materials & Equipment

® Other Expense

® Purchased Services

Figure 10. 2018 DSM program expenditures by category
Table 5. 2018 DSM program incentive totals by program type and sector

Program Type—Sector Total % of Total
DREA—RESIAENTIAL ...ttt e ettt $ 379,237 2%
DR—Commercial/INAUSTIIaAL.........cocouuiiiiiiieiiie e 371,496 1%
[ [ T F= L1 [ o I PP PPPRRRRE 6,636,510 26%
EEP—RESIAENTIAL. ... e 2,029,822 8%
EE—CommMErCIal/INAUSTIAL ..........oeeeiiiiee ettt e e et e e e e e e e e e e eeeeees 13,180,964 53%
Ly 1 1T T= L1 [0 o 1RO PPPRRIRE 2,516,217 10%
Total INCENTIVE EXPENSE ....uiiiiiiiiiii ittt e e e e st e e e e e e s b e e e e e e e s sentaaneeeeas $ 25,114,246 100%

2 DR = demand response
b EE = energy efficiency
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2%

1%

= DR—Residential

= DR—Commercial/Industrial
® DR—Irrigation

®m EE—Residential

= EE—Commercial/Industrial

EE—Irrigation

Figure 11. DSM program incentives by segment and sector, 2018
Marketing

Idaho Power used multi-channel marketing and public relations strategies in 2018 to improve
communication and increase energy efficiency program awareness among its customers. ldaho Power
uses a wide variety of media and marketing. Owned media (social, website, and newsletters) and paid
media (advertising and sponsorships) allow Idaho Power to control content. Earned unpaid media
(news coverage, Idaho Power’s News Briefs sent to reporters, third-party publications, and television
news appearances) give Idaho Power access to audiences through other channels and help establish
credibility and brand trust. Though Idaho Power has less control of the content with earned unpaid
media, the value is established from the third-party endorsement.

The following describes a selection of the methods, approaches, and strategies used by Idaho Power to
engage with customers regarding energy efficiency, along with their results. See the respective Sector
Overviews and program sections later in this report for the company’s marketing efforts specific to those
areas.

Social Media

Approximately 25 percent of the company’s total social media content promoted energy efficiency in
2018. Idaho Power regularly posted messages encouraging energy efficiency behaviors, program
enrollment, and customer engagement on Facebook, Twitter, YouTube, and LinkedIn. Social media
content also showcased local businesses and organizations that have benefitted from Idaho Power
energy efficiency efforts. Idaho Power engaged with customers posting their own social media content
about Idaho Power programs such as Energy-Saving Kits and Welcome Kits.
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Figure 12. Idaho Power shares energy efficiency tips and engages with customers on social media.

In 2018, Idaho Power continued its #TipTuesday posts on Facebook and Twitter. #TipTuesday posts
provided Idaho Power’s Facebook and Twitter followers with an energy efficiency tip or program
information every Tuesday of the year, with the exception of a brief hiatus in September while the team
worked to update design and strategy. The posts used photos and included the hashtag #TipTuesday so
the tips could be categorized together and easily identified by social media users. For the first time, the
company paid to “boost” a few #TipTuesday posts to increase reach to Idaho Power Facebook followers
and their friends. Facebook charges a fee to boost a post to target specific audiences.

Idaho Power’s Facebook followers increased 9.6 percent in 2018, from 17,645 at the end of 2017 to
19,340 at the end of 2018. Though the number of followers increased overall, the rate Idaho Power

added followers is slightly lower in 2018 because Facebook changed to an algorithm that promotes
interactions from friends and family over content from businesses or brands. In this new Facebook

environment, it is harder to reach followers or gain new followers without paying for advertising.

Idaho Power uses Twitter to communicate with customers, the media, and business partners about media
items, large outages, and energy efficiency. Idaho Power’s Twitter followers increased 5 percent in
2018, from 5,510 followers to 5,785. Twitter growth is a lower priority for Idaho Power, as Facebook is
a much more widely used and more popular platform for engaging directly with all customer
demographics.
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Idaho Power saw a very favorable increase in followers on LinkedIn: up 24 percent from 2017.

The increase is attributed to a concerted effort to engage business and commercial customers in energy
efficiency on LinkedIn, as well as position the company as a good corporate citizen and employer

of choice.

Website

Idaho Power tracked the number of page views to the main energy efficiency pages—also known as
landing pages—on the company’s website. In 2018, the company’s energy efficiency homepage
received 35,326 page views, the residential landing page received 213,183, and the business and
irrigation landing pages received 13,394. Idaho Power uses Google Analytics to analyze web activity.
Google’s definition of page views is the total number of pages viewed, with repeated views of a single
page by one user counted as a new view.

Bill Inserts

A February bill insert promoting Idaho Power’s Empowered Community, which is often surveyed on
topics related to energy efficiency, was sent to 329,379 customers. Read more about the Empowered
Community in the Residential Sector Overview. Other program-specific bill inserts were also sent
throughout the year. Information about those can be found in each program later in this report.

Public Relations

Idaho Power’s public relations (PR) staff supported energy efficiency programs and activities through
multiple channels: eNews videos telling energy efficiency success stories; Connections, a monthly
customer newsletter distributed in approximately 410,000 monthly bills and available online; News
Briefs, a weekly email of interesting news items sent to all media in the company’s service area; pitching
and participating in news stories; energy efficiency TV segments in three markets (KTVB in Boise,
KPVI in Pocatello, and KMVT in Twin Falls); news releases; and public events (such as incentive check
presentations).

In 2018, the April and October issues of Connections were devoted to energy efficiency. The April issue
included stories about Idaho Power’s heat pump water heater (HPWH) incentive for residential
customers, the winners of the 2017 Smart-Saver Pledge contest, and an energy-saving success story at
Alpine Automotive in McCall. The October edition of Connections focused on fixing leaks to keep
homes cozy, the benefits of Home Energy Audits, and the kickoff of the 2018 Smart-Saver Pledge.

Idaho Power produced a number of videos championing energy efficiency in 2018. Examples include
wintertime energy savings tips; ductless heat pumps (DHP); energy-savings success at Alpine
Automotive in McCall, Roaring Springs and Wahooz in Meridian, and the Pocatello School District;
the Multifamily Energy Saving Program; and a series of quick tip for social media. Collectively,
energy efficiency videos posted in 2018 received more than 2,700 views on YouTube and an additional
5,600 views on Facebook.

The monthly energy efficiency television segments continued to receive positive feedback. Topics
included energy-saving New Year’s resolutions, Energy-Saving Kits, energy efficient spring planting,
ways to beat the summer heat, and energy efficient holiday cooking and decorating. Idaho Power
representatives conducted the energy efficiency segments on stations in Boise, Twin Falls and Pocatello.
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In Pocatello, the station discontinued regular monthly segments because of a format change late in the
year, but a customer representative made several TV appearances and was interviewed on the radio for
topics related to energy efficiency in October and November.

Figure 13. ldaho Power appearances on KTVB and KMVT

Media outreach efforts resulted in a variety of earned media coverage focused on energy efficiency.
Energy efficiency topics were pitched in News Briefs throughout the year, and the company earned
media coverage in multiple markets spanning print, TV, and radio. Some of the most popular story
topics included winter savings tips in January, a large incentive check for SUEZ Water in September,
and Idaho Power receiving the Governor’s Award for Excellence in Energy Efficiency in October.

Staff Activities

Idaho Power staff networks with organizations across the region and industry to ensure it is informed
about current and future marketing trends and successes. NEEA and Idaho Power staff held regular
meetings throughout 2018 to coordinate, collaborate, and facilitate marketing for all sectors. All
marketing activities were reviewed for progress, results, and collaborative opportunities.

To build marketing networks and to learn what works in other regions, Idaho Power staff attended the E
Source Utility Marketing Executive Council and E Design Conference in April and the E Source Utility
Marketing Executive Council and Forum in September.

2019 Marketing Activities

In 2019, the Idaho Power marketing department plans to introduce new strategies to expand the reach
and visibility of the company’s energy efficiency ads.

The marketing team will update the Residential Energy Efficiency Awareness Campaign and consider
running it on new digital platforms. Idaho Power will continue to support various business organizations
and programs focused on promoting energy efficiency and will explore radio advertisements and
additional resources targeted toward small businesses. Additionally, the company will continue to
update collateral and displays for irrigation programs and trade shows.

See the Sector Overviews for more specific marketing plans for the future.
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Cost-Effectiveness Results

In 2018, 18 individual measures in various program are shown to be not cost-effective from either the
UCT or TRC perspective. These measures will be discontinued, analyzed for additional non-energy
benefits (NEB), modified to increase potential per-unit savings, or monitored to examine their impact on
the specific program’s overall cost-effectiveness.

Most of Idaho Power’s energy efficiency programs were cost-effective from the perspective of all tests,
except for the Heating and Cooling Efficiency (H&CE) Program, Shade Tree Project, and the
weatherization programs for income-qualified customers.

Heating & Cooling Efficiency Program

The H&CE Program has a UCT of 1.65, TRC of 0.83, and PCT of 1.50. In 2016, Idaho Power reviewed
the program’s cost-effectiveness and notified EEAG at the August 30, 2016, meeting that the program
was anticipated to be not cost-effective from the TRC perspective. Idaho Power has continued to update
EEAG of its efforts to improve the program’s cost-effectiveness.

Throughout 2017 and into 2018, Idaho Power worked toward improving program cost-effectiveness.
These tactics included: 1) reassigning non-program labor, 2) reducing marketing spend while optimizing
campaigns, 3) reducing contractor incentives from $150 to $50, and 4) adding heat pump water heaters
to the program. These efforts were successful in keeping cost-effectiveness ratios from falling in 2018
over 2017 levels. However, calibrations to end-use load shapes created for the 2016 energy efficiency
potential study offset cost-effectiveness gains from cost control efforts in 2018. Had Idaho Power used
the same load shape as was used for the 2017 program year, the program would have had a TRC just
over 1.0.

Shade Tree Project

The Shade Tree Project has a UCT of 0.71, a TRC of 0.80. The cost-effectiveness for the program is
based on the modeled savings for the tree distributed in 2018 and the costs incurred during 2018. It is
estimated that these trees will begin saving 35,425 kWh in 2022 and 116,197 kWh by year 2038.

The shade tree calculator assumes a measure life of 20 years for the average tree. However, the most
common tree species distributed in 2018 have an average life of 50 to 500 years according to the United
States Department of Agriculture and the Urban Forest Ecosystem Institute. While the savings beyond
2038 are unknown, if the energy savings were to stay constant beyond year 20, it can be assumed the
program would be cost-effective from both the UCT and TRC perspective if the program life was
revised to 30 years.

Weatherization Programs

The WAQC program had a TRC of 0.52 and a UCT ratio of 0.43, and the Weatherization Solutions for
Eligible Customers (Weatherization Solutions) program had a TRC of 0.51 and a UCT ratio of 0.37.
The programs showed a slight increase in cost-effectiveness ratios over 2017. However, the
cost-effectiveness ratios will decline slightly again in 2019 with the full adoption of the 2017 IRP DSM
alternate costs. Also in 2019, both WAQC and Solutions will have updated per-home savings based on a
billing analysis of the homes weatherized between 2015-2017.
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Table 6. Cost-effectiveness summary by energy efficiency program

Ratepayer Impact

Program/Sector UCT TRC Measure (RIM) PCT
Educational DiStribUtionS.............cceeeiiiiieiniiie e 2.68 451 0.58 N/A
Energy Efficient Lighting ........cccoevieiiiiiiie e 4.67 6.64 0.59 13.05
Energy House CallS ........ccoovviiiiieiieiiiiiiiieiee e 1.37 1.74 0.42 N/A
Heating & Cooling Efficiency Program .............ccccccoveeeennn. 1.65 0.83 0.47 1.50
Multifamily Energy Savings Program ...........ccccoeeciieieneeenn. 1.60 3.00 0.47 N/A
Rebate Advantage .........ccccoeovviviiiiiie e 1.93 1.08 0.45 2.09
Residential New Construction Pilot Program ...................... 2.51 1.23 0.59 1.97
Shade Tre€ PrOJECT ........cecviveieeeeeeeeeeeeeee e 0.71 0.80 0.57 N/A
Simple Steps, Smart Savings.......ccccccveeeeiiiiiiiiee e 1.44 4.68 0.48 8.54
Weatherization Assistance for Qualified Customers ........... 0.43 0.52 0.25 N/A
Weatherization Solutions for Eligible Customers................. 0.37 0.51 0.22 N/A
Residential Energy Efficiency Sector 2.37 3.16 0.54 10.03
Commercial and Industrial Energy Efficiency Program

CUSLOM PrOJECTS...ciiiiiiiiiiiiee ettt e e 3.85 2.32 1.18 1.92

NeW CONSLIUCHON ......ciiiiiiiiiiiiiee e 3.97 1.79 0.89 1.88

Y (0] ) ST 3.58 1.45 0.87 1.55
Commercial Energy-Saving KitS........ccccccovvvviviereeeiiiiineen. 1.56 2.50 0.65 N/A
Commercial/lIndustrial Energy Efficiency Sector * 3.75 1.87 1.01 1.76
Irrigation Efficiency Rewards............ccoeevviiiiee i 457 3.03 1.29 2.73
Irrigation Energy Efficiency Sector ** 4.60 3.04 1.29 2.73
Energy Efficiency Portfolio 3.04 2.26 0.83 2.85

* Commercial/lndustrial Energy Efficiency Sector cost-effectiveness ratios include savings and participant costs from Green Motors Rewinds.
** [rrigation Energy Efficiency Sector cost-effectiveness ratios include savings and participant costs from Green Motors Rewinds.

Details on the cost-effectiveness assumptions and data are included in Supplement 1: Cost-Effectiveness.

Customer Satisfaction Surveys

Idaho Power does not separately survey most energy efficiency program participants each year. This is
primarily due to a concern of over-surveying program participants and because the measures and
specifics of most program designs do not change annually. To ensure meaningful research in the future,
Idaho Power conducts program research periodically (every two to three years), unless there have been
major program changes. Throughout 2018, Idaho Power administered several surveys regarding energy
efficiency programs to measure customer satisfaction. Some surveys were administered by a third-party
contractor; other surveys were administered by Idaho Power either through traditional paper or
electronic surveys or through the company’s Empowered Community online survey. Results of these
studies are included in Supplement 2: Evaluation.

The sector-level results of the 2018 Burke Customer Relationship Survey are available in each Sector
Overview of this report: Residential, Commercial and Industrial, and Irrigation.

Evaluations

In 2018, Idaho Power contracted with Tetra Tech MA to conduct three program impact evaluations and
one program process evaluation, DNV GL to conduct a program savings determination analysis,
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Resource Action Programs to conduct two program summary analyses, and Aclara to conduct one
program summary analysis. Impact evaluations were performed for Energy Efficient Lighting,
Multifamily Energy Savings Program, and the Custom option of the Commercial and Industrial Energy
Efficiency Program. A process evaluation was performed for the Multifamily Energy Savings Program
and a savings determination analysis was conducted for the Shade Tree Project. Program summary
analyses were performed for the Energy-Saving Kit Program, the Energy Wise Program, and the Home
Energy Report pilot project. Idaho Power conducted internal analyses of the 2018 demand response
events for A/C Cool Credit, Irrigation Peak Rewards, and Flex Peak Program.

A summary of each of these evaluations is available in the respective program section. An evaluation
schedule and the final reports from evaluations and research completed in 2018 are provided in
Supplement 2: Evaluation.

Demand-Side Management 2018 Annual Report Page 27



Residential Sector Overview

Idaho Power Company

Residential Sector Overview

Idaho Power’s residential sector consists of 460,717 customers; Idaho customers number 447,282 and

eastern Oregon has 13,435. In 2018, the number of residential sector customers increased by 10,328,

an increase of 2.3 percent from 2017. The residential sector represented 35 percent of Idaho Power’s

actual total electricity usage and 44 percent of overall revenue in 2018.

Table 7 shows a summary of 2018 participants, costs, and savings from the residential energy

efficiency programs.

Table 7. Residential sector program summary, 2018
Total Cost Savings
Annual Peak
Energy Demand

Program Participants Utility Resource (kWh) (MW)
Demand Response

AIC COOl Credit.......coouvieeiiiiieiieeeiieee e 26,182 homes $ 844369 $ 844,369 29
B 1o - | PP PP PPPPPPPPPN $ 844369 $ 844,369 29
Energy Efficiency

Easy Savings: Low-Income Energy

Efficiency EAUCAION ..........cooiviiiiiiiiiiiccic e 282 HVAC tune-ups $ 147936 $ 147,936 29,610

Educational Distributions 94,717 kits/giveaways 3,180,380 3,180,380 16,051,888

Energy Efficient LIGhting ..........ooooiiiiiiiiiniieiec e, 1,340,842 lightbulbs 2,435,130 3,277,039 18,856,933

Energy House CallS.........cccoovviiiniiiiiiicciee e 280 homes 160,777 160,777 374,484

Fridge and Freezer Recycling Program..............cc....... 304 refrigerators/freezers 33,907 33,907 73,602

Heating & Cooling Efficiency Program ..........c..cccccoueeee. 712 projects 585,211 1,686,618 1,556,065

Home Energy Audit ..........coooiiiiiiiiieiiicceeee e 466 audits 264,394 321,978 211,003

Home Energy Report Pilot Program.............cccoceveinnee. 23,914 treatment size 194,812 194,812 3,281,780

Multifamily Energy Savings Program ...........cccccceeevnee. 25 projects 205,131 205,131 655,953

Oregon Residential Weatherization..............ccccccceeenee. 5 audits 5,507 5,507

Rebate Advantage........ccccceeeeevciiveiiee e 107 homes 147,483 355,115 284,559

Residential New Construction Pilot Program ............... 307 homes 400,912 926,958 777,369

Shade Tree Project........cccvvveeeeeeiciiiiiie e eeciiieeee e 2,093 trees 162,995 162,995 35,571

Simple Steps, Smart SaviNgS........ccccevvveernieeeiiiie e, 7,377 appliances/ 90,484 133,101 241,215

showerheads

Weatherization Assistance for Qualified Customers..... 193 homes/non-profits 1,272,973 1,819,491 649,505

Weatherization Solutions for Eligible Customers.......... 141 homes 1,022,471 1,022,471 571,741
10 ] - LT PP PP PP PP PPTT PRI $ 10,310,503 $13,634,216 43,651,278
Notes:

See Appendix 3 for notes on methodology and column definitions.
Totals may not add up due to rounding.

Marketing

Idaho Power ran a multi-faceted advertising campaign in the spring (April and May) and fall (October

and November) to raise and maintain awareness of the company’s energy efficiency programs for
residential customers and to demonstrate that saving energy does not have to be challenging (Figure 14).
The campaign utilized radio, television, newspaper advertisements (ads), digital ads, Facebook ads,
News Briefs sent to the media, the Connections newsletter, and Idaho Power’s website to reach a variety

of customer demographics. New in 2018, the company added print publications, YouTube video ads,
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Idaho Public TV, Google Ads, and digital ads at the Bogus Basin lodge. The company also continued
the Smart-Saver Pledge sweepstakes (initiated in 2016) to engage and encourage customers to make an
energy-saving behavior change.

You have the

Don"t know where to start? Get a professional Home Energy
Audit for a discounted rate to pinpoint ways to boost comfort
and reduce energy bills.

Live comfortably.

Save money.

=SIDAHO POWER. - Startnow! B

An IDACORFP Company

idahopower.com/save nEmEO

Figure 14. Energy efficiency awareness campaign ad example

The company also continued to update individual program materials using the overall campaign imagery
and theme to ensure a consistent look and feel among programs.

Below are Idaho Power’s numerous marketing efforts to promote energy-saving tips and the company’s
energy efficiency programs, along with resulting data. Marketing tactics related to a specific sector or
program are detailed in those respective sections later in this report.

Email

In May 2018, Idaho Power launched an effort to communicate via email with residential customers who
had previously provided their addresses for a variety of reasons. An initial email was sent to 143,579
residential email addresses informing customers that Idaho Power will begin communicating with them
via email and encouraging them to set their preferences to identify which categories of information they
would like to receive emails about. The email categories included: company news, energy savings, green
options, and ways to pay.

Idaho Power sent emails promoting the company’s campgrounds, Energy-Saving Kits, paperless and
auto pay, the Smart-Saver Pledge, energy-saving tips to prepare for winter, and a powering-the-holidays
greeting. The emails had an average unique open rate of about 37 percent and an average unique click
rate of about 4 percent. According to SendGrid’s 2018 Global Email Benchmark Report, the aggregate
open rate for energy and utilities is 31 percent and the aggregate click rate is 4.4 percent.
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Figure 15. Idaho Power Smart-Saver Pledge email

Digital

Idaho Power placed ads on weatherbug.com and the WeatherBug app in the spring and in other online
venues as part of the spring and fall campaign. The WeatherBug ads received 1,708,993 impressions
(defined as the number of times an ad was displayed), 3,696 clicks, and a click-through rate (the percent

of customers who clicked the ad and were directed to Idaho Power’s Savings For Your Home web page)
of 0.22 percent.

In the spring, web users were exposed to 1,785,483 display ads (image ads embedded into a website)
based on their demographics, related to online articles they viewed or their use of a particular mobile
web page or app. Users clicked on the ads 3,164 times, resulting in a click-through rate of 0.18 percent.
In the fall, the display ads received 2,395,638 impressions and 2,393 clicks, resulting in a click-through
rate of 0.10 percent.

Idaho Power began using Google search ads in 2018. When people search for terms related to energy
efficiency, energy efficiency programs, and individual program measures, the company’s ads appear and
drive them to the appropriate energy efficiency web page. These ads received 9,643,409 impressions and
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116,381 clicks throughout the year. The search terms with the highest engagement were Idaho Power,
Idaho power company, idaho power, +Idaho +power rebates, smart thermostat, new +water +heater,
idaho power boise, and tankless water heater.

Figure 16. Google search ad example

Idaho Power ran digital ads on radio station websites and on the television screens in the Bogus Basin
Lodge during the 2017-2018 ski season. Idaho Power leveraged mobile geolocation services/technology
to display digital ads to people in and around select movie theaters. These ads resulted in 243,736
impressions, 3,283 clicks and a click-through rate of 1.31 percent in the spring and 250,770 impressions,
962 clicks and a click-through rate of 0.38 percent in the fall. These digital ads ran in conjunction with
on-screen and lobby ads playing within the theaters.

The company also ran ads on Pandora internet radio, YouTube, and Hulu. Those results can be found in
the Radio and Television sections, respectively.

Television

Idaho Power used network television, Hulu, and YouTube advertising for the spring and fall campaign.
The network television campaign focused on primetime and news programming that reaches the highest
percentage of the target market: adults age 25 to 64.

During the spring campaign, an ad ran 1,959 times in the Boise, Pocatello, and Twin Falls media
markets. The ads reached 71.5 percent of the Boise target audience, 60.1 percent of Twin Falls target
audience, and 70.2 percent of the Pocatello target audience. The targeted customers saw the ad 9.9 times
in Boise, 11.5 times in Twin Falls, and 8.3 times in Pocatello. Hulu ads delivered 419,083 completions,
meaning that the ad was viewed in its entirety. YouTube video ads resulted in 534,620 impressions and
186,761 views.

During the fall campaign, the spot ran 1,609 times in the Boise, Pocatello, and Twin Falls media
markets. The ads reached 68.6 percent of the Boise target audience, 41.3 percent of Twin Falls target
audience, and 36.1 percent of the Pocatello target audience. The targeted customers saw the ad 5 times
in Boise, 5.7 times in Twin Falls and 4.6 times in Pocatello. Hulu ads received 405,763 completions and
YouTube video ads delivered 393,669 impressions and 146,206 views.

New in 2018, Idaho Power sponsored Idaho Public Television’s This Old House and Ask This Old
House. Fifty-two 15-second spots ran from April through September; the ads reached 7,634 households.
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Radio

As part of its spring and fall campaign, Idaho Power ran 30-second radio spots on major commercial
radio stations in the service area. To obtain optimum reach, the spots ran on a variety of station formats,
including classic rock, news/talk, country, adult alternative, adult contemporary, and classic hits. The
message was targeted toward adults age 25 to 64 throughout Idaho Power’s service area.

Results of the spots are provided for the three major markets: Boise, Pocatello, and Twin Falls. During
the spring campaign, Idaho Power ran 2,820 English radio spots. These spots reached 69.6 percent of the
target audience in Boise, 81 percent in Pocatello, and 85.7 percent in Twin Falls. The target audience in
Boise was exposed to the ad 7.6 times, 10.8 times in Pocatello, and 13.8 times in Twin Falls. During the
fall campaign, the company ran 2,843 English radio spots. These spots reached 76.7 percent of the target
audience in Boise, 47.4 percent of the target audience in Pocatello, and 90.4 percent of the target
audience in Twin Falls. The target audience was exposed to the message eight times in Boise, 12.1 times
in Pocatello, and 18.4 times in Twin Falls during the fall campaign.

Idaho Power also ran ads on Spanish-speaking radio stations and National Public Radio (NPR) stations
in the service area. These ads ran 670 times in the spring and 732 times in the fall.

Idaho Power ran 30-second spots with accompanying visual banner ads on Pandora internet radio,
which is accessed by mobile and web-based devices. In the spring, records show 1,049,382 impressions
and 162 clicks to the Idaho Power residential energy efficiency web page. The fall ads yielded
1,055,222 impressions and 126 clicks. Other online radio ads resulted in 4,812 impressions and

164 clicks/plays.

Print

As part of the campaign, print advertising ran in the major daily and select weekly newspapers
throughout the service area. The company also ran ads in the Idaho Shakespeare Festival program, Boise
Hawks program, Territory Magazine, Ildaho Magazine, Broadway in Boise program, and Sun Valley
Magazine. The ads highlighted individual energy efficiency program options, such as how to get a home
energy audit or the benefits of installing a DHP. The ads informed customers that Idaho Power can help
them save energy and money regardless of whether they own or rent. The ads were scheduled for
2,168,892 impressions in 2018.

In 2018, Idaho Power developed a spiral-bound guide outlining each of the residential energy efficiency
programs, tips, and resources. The guide was included in Welcome Kits mailed out to 30,500 new
customers, provided to Weatherization Assistance customers, and handed out at a variety of events
including the Building Owners and Managers Association (BOMA) Symposium, ldaho Remodeling &
Design Show, Incredible Age Expo, FitOneSM Expo, Smart Women Smart Money, Eastern Idaho Fair,
Portneuf Environmental Fair, home shows in Pocatello, Twin Falls, Boise and Nampa, and more.

Social Media

Idaho Power’s Facebook ads averaged 424,248 impressions and received 11,492 link clicks during the
spring energy efficiency campaign. During the fall campaign, Facebook ads averaged 284,655
impressions and resulted in 1,384 link clicks, per available data. Due to a lapse in Facebook reporting,
data for one November ad is not available, bringing the total impression and link click data down
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significantly. Fall campaign results may also be lower than previous months (2017 and 2018 campaigns)
due to saturation of the market. In targeting the same service area with the same ads over multiple
months, Facebook users may have started to scroll past the familiar ad rather than engage. Throughout
the year, Idaho Power used Facebook posts and boosted posts for various programs.

Public Relations

Many of the company’s PR activities focused on the residential sector. Energy-saving tips videos,

TV segments, News Briefs content and Connections newsletter articles often aim to promote incentive
programs and/or educate customers about behavioral or product changes they can make to save energy
in their homes. Idaho Power also promoted the Smart-Saver Pledge, including outreach in Connections,
News Briefs, and through regional TV segments.

See the Program Activity section and the Commercial and Industrial Sector Overview for more 2018
PR activities.

Empowered Community

In 2015, Idaho Power created the Empowered Community, an online community of residential
customers, to measure customer perceptions on a variety of company-related topics, including energy
efficiency. The community has almost 1,800 actively engaged members from across ldaho Power’s
service area. On average, Idaho Power sends one survey per month to active members. In 2018, Idaho
Power included 11 energy efficiency messages with survey invitations to members resulting in over
8,700 touchpoints.

Email Test

In March and April, the company ran a pilot program with a subset of Empowered Community
participants who agreed to receive and review a set of four emails and corresponding surveys within a
month period. Participants received a text-only email introducing Idaho Power’s email plans, an email
promoting ESKSs that included a combination of text and images, an image-only email promoting
paperless billing, and an email with a link to a video about linemen saving a bee colony.

After each email, participants were asked if they received the email or if it ended up in a junk or spam
inbox and about their overall impression of the email—if the length was appropriate, whether the call to
action was clear, and their impression on the format (i.e., text, image, video or a combination thereof).
Responses varied for each of the four emails tested, but overall, participants felt that the emails were
clear and concise, included a good mix of images, text, and video, and left them with a neutral or
positive impression.

Smart-Saver Pledge Sweepstakes

In 2018, Idaho Power continued the Smart-Saver Pledge sweepstakes to encourage customers in Idaho
to make energy-saving changes. The sweepstakes ran from October 1 through November 20. Customers
were asked to commit to making an energy-saving change for 21 days, choosing one of the following
actions: change the porch light to an LED or add a timer, use a programmable pressure cooker once a
week instead of the oven or stove, hang-dry clothes after washing, unplug the cell phone charger when
not in use, or use kitchen and bath exhaust fans only when needed. In return, pledge participants were
entered to win an ENERGY STAR® electric appliance.
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Idaho Power promoted the pledge primarily with a bill insert and email. The bill inserts (Figure 17) went
to 318,326 customers and included a sign-up form on the back for customers to mail in. The email was
sent to approximately 147,000 customers and included a link to the online sign-up form. The pledge was
also promoted through Facebook and Twitter posts. Additional promotion included News Briefs,

the October issue of Connections, and a television news segment on KTVB where customers were
directed to sign up on the Smart-Saver Pledge web page.

Figure 17. Smart-Saver Pledge bill insert

Idaho Power received 4,486 pledges throughout the pledge period and a few additional pledges after the
pledge ended. In 2017, the company received fewer than 1,000 pledges. In addition to the greatly
increased number of participants, the company received positive feedback from customers about the
pledge and their energy habits. One customer stated, “Good for Idaho Power in trying to help people use
less energy.” The company believes the participants were highly engaged and that the results were
generally positive.

Customers were asked to complete a follow-up survey as part of the pledge. In return, participants were
entered to win a $100 Visa gift card. The company received 2,302 responses to the follow-up survey in
2018 (about 51 percent of pledge participants). In 2017, the survey response rate was 42 percent.
Highlights include the following:

e Over 94 percent of respondents fulfilled all 21 days of their pledge.

e Of the respondents who answered the question regarding whether they would continue their
energy-saving changes, all but six planned to continue with the energy-saving changes after the
pledge ended.

e Just over 61 percent of respondents indicated they were “very likely” to seek out additional ways
to save energy.

e After taking the pledge, over 97 percent of respondents were “somewhat likely” or “very likely”
to participate in an Idaho Power energy efficiency program.
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A copy of the full survey results can be found in Supplement 2: Evaluation.
Customer Satisfaction

Idaho Power conducts the Burke Customer Relationship Survey each year. In 2018, 64 percent of
residential survey respondents indicated Idaho Power is meeting or exceeding their needs with
information on how to use energy wisely and efficiently.

Sixty-six percent of residential respondents indicated Idaho Power is meeting or exceeding their needs
by encouraging energy efficiency with its customers. Fifty-three percent of Idaho Power residential
customers surveyed indicated the company is meeting or exceeding their needs in offering energy
efficiency programs, and 41 percent of the residential survey respondents indicated they have
participated in at least one Idaho Power energy efficiency program. Of the residential survey
respondents who have participated in at least one Idaho Power energy efficiency program, 90 percent are
“very” or “somewhat” satisfied with the program.

Based on surveys conducted in the last six months of 2017 and the first six months of 2018, Idaho Power
ranked second out of 14 utilities included in the west region midsize segment of the J.D. Power and
Associates 2018 Electric Utility Residential Customer Satisfaction Study. Fifty-two percent of the
residential respondents in this study indicated they were aware of ldaho Power’s energy efficiency
programs, and on an overall basis, those customers were more satisfied with Idaho Power than
customers who are unaware of the programs.

See the individual programs for program-specific customer satisfaction survey results.
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A/C Cool Credit

2018 2017

Participation and Savings

Participants (homes) 26,182 28,214

Energy Savings (kwh) n/a n/a

Demand Reduction (MW) 29 29
Program Costs by Funding Source

Idaho Energy Efficiency Rider $433,659 $495,142

Oregon Energy Efficiency Rider $36,425 $39,493

Idaho Power Funds $374,285 $401,637

Total Program Costs—All Sources $844,369 $936,272
Program Levelized Costs

Utility Levelized Cost ($/kWh) n/a n/a

Total Resource Levelized Cost ($/kWh) n/a n/a
Benefit/Cost Ratios

Utility Benefit/Cost Ratio n/a n/a

Total Resource Benefit/Cost Ratio n/a n/a

Description

Originating in 2003, A/C Cool Credit is a voluntary, dispatchable demand response program for
residential customers in Idaho and Oregon. Using communication hardware and software, Idaho Power
cycles participants’ central air conditioning (A/C) units or heat pumps off and on via a direct load
control device installed on the A/C unit. This program enables Idaho Power to reduce system capacity
needs during times when summer peak load is high.

Customers’” A/C units are controlled using switches that communicate by powerline carrier (PLC).
The switch is installed on each participating customer’s A/C unit and allows Idaho Power to control the
unit during a cycling event.

The cycling rate is the percentage of an hour that the A/C unit will be turned off by the switch.

For instance, with a 55 percent cycling rate, the switch should be off for about 33 (nonconsecutive)
minutes of each hour. Idaho Power tracks the communication levels to validate whether the signal
reaches the switches. There are many reasons why Idaho Power’s PLC cannot communicate with a
switch. The switch may be disconnected, an A/C unit may not be powered on, the switch may be
defective, or the participant’s household wiring may prevent communication. Sometimes it is difficult
for the company to detect why the switch is not communicating. At the end of the season, Idaho Power
evaluates event reductions using methodologies consistent with those established in prior third-party
evaluations.

These are the program event guidelines:
e June 15 through August 15 (excluding weekends and July 4)
e Up to four hours per day
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e A maximum of 60 hours per season
e At least three events per season

Program Activities

In 2018, about 26,000 customers participated in the program. Four cycling events occurred, and all were
successfully deployed (Table 8). The cycling rate was 55 percent and the communication level exceeded
94 percent for each event. The incentive remained $15 per season, paid as a $5 bill credit on the July,
August, and September bills.

Table 8. A/C Cool Credit demand response event details

Monday, Wednesday, Tuesday, Monday,
Event Details July 16 July 25 July 31 August 6
Event time .....ooveeeiiiciiieee e 4-7 p.m. 4-7 p.m. 4-7 p.m. 4-7 p.m.
Average temperature ...........cooeeeeeiiieinnnn 93°F 98°F 96°F 89°F
Maximum load reduction (MW) .............. 29 27.3 27.3 10.4

For the third event, Idaho Power believes that the low results were partially due to low A/C use at the
time of the event. In addition, the methodology used to determine the amount of reduction achieved for
the event compared recent historical usage patterns to that of the event day. These results may be
understated because the customers’ use patterns from the prior ten days did not align well with the
customer usage patterns on the day of the event, causing the savings to appear lower. For the fourth
event, the lower reduction for this event corresponds to the cooler temperatures.

Marketing Activities

Per the settlement agreement reached in ldaho Case No. IPC-E-13-14 and Oregon Case No. UM 1653,
Idaho Power did not actively market the A/C Cool Credit program in 2018. Idaho Power communicated
with participants in an effort to retain them and with customers who moved into a home where a switch
was present in an effort the utilize the installed equipment.

Before the cycling season began, Idaho Power sent current participants a postcard reminding them of the
program specifics. Idaho Power also attempted to recruit customers who had moved into a home that
already had a load control device installed and previous participants who changed residences to a
location that may or may not have a load control device installed. The company used postcards,

phone calls, direct-mail letters, and home visits (leaving door hangers for those not home) to recruit
these customers. At the end of the summer, a thank-you postcard was sent to program participants.

Cost-Effectiveness

Idaho Power determines cost-effectiveness for its demand response program under the terms of IPUC
Order No. 32923 and OPUC Order No. 13-482. Under the terms of the orders and the settlement, all of
Idaho Power’s demand response programs were cost-effective for 2018.

The A/C Cool Credit program was dispatched for four events (totaling 12 event hours) and achieved a
maximum demand reduction of 29.1 MW. The total expense for 2018 was $844,369 and would have
remained the same if the program was fully used for 60 hours because there is no variable incentive paid
for events beyond the three required events.
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A complete description of Idaho Power cost-effectiveness of its demand response programs is included
in Supplement 1: Cost-effectiveness.

Evaluations

Each year, Idaho Power internally evaluates the program reductions by determining the three days with
the highest usage, out of the 10 days prior to an event, and comparing their usage to the event day usage.
The baseline methodology performed as expected for three of the four events, but the third event on
July 31 was lower than expected partially due to misalignment of the baseline days and the event day.
The complete report is available in Supplement 2: Evaluation.

2019 Program and Marketing Strategies

Idaho Power does not anticipate any program changes in 2019.

Per the terms of the above-mentioned settlement agreements, Idaho Power will not actively market the
A/C Cool Credit program to solicit new participants but will accept them upon request, regardless of
whether they previously participated. Attempts will continue to be made to recruit previous participants
who have moved, as well as new customers moving into homes that already have a load control

device installed.
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Easy Savings: Low-Income Energy Efficiency Education

2018 2017

Participation and Savings

Participants (coupons/kits)* 282 2,470

Energy Savings (kwh) 29,610 280,049

Demand Reduction (MW) n/a n/a
Program Costs by Funding Source

Idaho Energy Efficiency Rider $0 $0

Oregon Energy Efficiency Rider $0 $0

Idaho Power Funds $147,936 $149,813

Total Program Costs—All Sources $147,936 $149,813
Program Levelized Costs

Utility Levelized Cost ($/kWh) $1.37 $0.064

Total Resource Levelized Cost ($/kWh) $1.37 $0.064
Benefit/Cost Ratios

Utility Benefit/Cost Ratio n/a n/a

Total Resource Benefit/Cost Ratio n/a n/a

*In 2017-2018, the program transformed from energy-savings kits to electric heating system tune-up coupons.
Description

As a result of IPUC Case No. IPC-E-08-10 and Order Nos. 30722 and 30754, Idaho Power committed to
fund energy efficiency education for low-income customers and provide $125,000 to Community Action
Partnership (CAP) agencies in the Idaho Power service area annually, on a prorated basis. These orders
specified that Idaho Power provide educational information to Idaho customers who heat their homes
with electricity.

From 2009 to 2017, using CAP agency personnel, the program distributed energy-saving kits and
corresponding educational materials to participants of the Low Income Home Energy Assistance
Program (LIHEAP) who heat their homes with electricity. In 2017, with input from a planning
committee consisting of representatives from Community Action Partnership Association of Idaho
(CAPALI), CAP Agencies, and the IPUC, Idaho Power discontinued Kit distribution and offered a pilot
incentive: a coupon for a free HVAC tune-up and one-on-one education with the goal of reducing the
energy costs for LIHEAP participants. Contractors were reimbursed up to $300 per redeemed coupon.

Though this report discusses other program activities based on the calendar year, the following program
information summarizes activities based on the federal fiscal year because CAP agencies use the fiscal
LIHEAP program cycle.

Program Activities

By November 1, 2018, 659 coupons were distributed and 282 were redeemed by customers for heating
system tune-ups. Of the $125,000 Idaho Power allotted to CAP Agencies for this pilot, $68,368 was paid
to HVAC contractors for their service. Since this was a pilot, the unused funds were designated to
provide additional coupons in 2018-2019 program year. Coupons expire at the end of the 2019 program
year; no other conditions apply.
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To participate, regional HVAC company owners were required to sign the Contractor Guidelines and
acknowledge the two-fold goal of the pilot: customer education and equipment tune-up. During the
customer visit, HVAC contractors performed the tune-up and taught residents how to change furnace
filters. They also explained how regular maintenance improves overall performance and answered
questions about the specific heating equipment and ways to save energy. The contractor left behind a
customer satisfaction survey that could be mailed to CAPAI or completed online; respondents were
entered into a drawing for a gift card.

The planning committee found that the $300-maximum per coupon was frequently inadequate to address
all of the costs associated with minor tuning and/or repairing the heating systems. Customers were then
referred to the CAP agencies to apply for additional assistance. These referrals caused an unintended
strain on weatherization budgets. The Planning Committee also found that limiting eligibility to
LIHEAP participants made it difficult to distribute the coupons because CAP agencies are busy assisting
people during energy assistance season. As a result, the maximum per-coupon amount was increased to
$600 in mid-2018.

Marketing Activities

The Easy Savings pilot is included under “Savings For Your Home” on the Idaho Power website in the
“Income Qualified Customers” section.

Cost-Effectiveness

Idaho Power started tracking cost-effectiveness ratios for the program in 2015 when the company began
claiming savings for the program. However, since the purpose of Easy Savings is primarily an
educational and marketing program, the company determined that, like the Home Energy Audit
program, the traditional cost-effectiveness tests should not apply. The cost-effectiveness goal of the
program is to find trackable energy savings opportunities while maintaining the educational

program mandate.

The Easy Savings HVAC coupon claimed 105 kWh of annual savings for each qualifying customer with
air conditioning. The savings value is sourced to the 2016 energy efficiency potential study.

Customer Satisfaction

Information and comments gathered from the 2017-2018 customer survey show that most of the
coupons were redeemed by customers during the month of September followed by March and January.
October, December, and May had the lowest redemption rate.

Of the 141 surveys returned to CAPAI, 111 customers reported that the contractor demonstrated how to
safely change filters. Ninety customers reported that the contractor recommended ways to save energy
such as changing furnace filters, properly programming the thermostat, using a ceiling fan instead of air
conditioning in the summer, and opening blinds during the day and closing them at night in the winter.
One hundred eighteen respondents pledged to change furnace filters as recommended and 71 described
other changes they made based on program recommendations.

One hundred seventeen participants reported they were very satisfied with the program and nine were
somewhat satisfied.
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2018-2019 Program and Marketing Strategies

The planning committee and participating regional HVAC contractors agreed to support Easy Savings a
second year as Pilot #2 with these improvements:

1. Increase the maximum dollar amount available to contractors per customer visit to $600.
This increase will allow the HVAC contractor to leave behind extra furnace filters and to
make minor repairs to furnaces, air conditioners, and heat pumps while providing
educational information.

2. Expand eligibility beyond LIHEAP recipients to all Idaho Power customers with electric
heat systems who have participated in other income-specific programs in the past four years
or to those on the waiting list for weatherization services. This will allow Easy Savings to
reach more customers, provide interim assistance while customers wait for weatherization,
and help extend the life of HVAC equipment previously installed with weatherization
program funding.

Idaho Power revised the coupon and mailed them to CAP agencies in November 2018 for the
2018-2019 program year. Funding came from a combination of unused 2017-2018 and current-year
2018-2019 sources.
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Idaho Power Company

Educational Distributions

2018 2017

Participation and Savings

Participants (kits/lightbulbs) 94,717 84,399

Energy Savings (kwh) 19,333,668 21,187,261

Demand Reduction (MW) n/a n/a
Program Costs by Funding Source

Idaho Energy Efficiency Rider $3,307,782 $3,323,024

Oregon Energy Efficiency Rider $67,409 $141,860

Idaho Power Funds $0 $1,143

Total Program Costs—All Sources $3,375,192 $3,466,027
Program Levelized Costs

Utility Levelized Cost ($/kWh) $0.019 $0.016

Total Resource Levelized Cost ($/kWh) $0.019 $0.016
Benefit/Cost Ratios

Utility Benefit/Cost Ratio 2.68 3.02

Total Resource Benefit/Cost Ratio 4.51 6.33

*Program savings include Home Energy Report pilot program savings.

Description

Designated as a specific program in 2015, the Educational Distributions effort is administered through
the Residential Energy Efficiency Education Initiative and seeks to use low-cost and no-cost channels to
deliver energy efficiency items with energy savings directly to customers. As with the initiative, the goal
for these distributions is to drive behavior change and create awareness of and demand for energy
efficiency programs in ldaho Power’s service area.

Idaho Power selects items for distribution if the initial analysis indicates the measure is either currently
cost-effective or expected to be cost-effective. Typically, selected items have additional benefits beyond
traditional energy savings, such as educating customers about energy efficiency, expediting the
opportunity for customers to experience newer technology, or allowing Idaho Power to gather data or
validate potential energy savings resulting from behavior change.

Idaho Power recognizes the need to educate and guide customers to promote behavior change and
awareness and will plan program activities accordingly. Items may be distributed at events and
presentations, through direct-mail, or during home visits conducted by customer representatives.

Energy-Saving Kits

Idaho Power knows that managing household energy use can be a challenge. To help make it easier for
families, Idaho Power works with a kit vendor to offer two versions of its free ESKs: one for homes with
electric water heaters and one for homes with alternate-source water heaters. Customers enroll at
idahopower.com/save2day, by calling 800-465-6045, or by returning a postcard. A kit is sent directly to
the customer’s home.

Each ESK contains nine LED lightbulbs (six 800-lumen lightbulbs and three 480-lumen lightbulbs), a
digital thermometer (to check refrigerator, freezer, and water temperatures), a shower timer, a water
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flow-rate test bag, an LED night light, and educational materials. In addition, the kit for homes with
electric water heaters contains a high-efficiency showerhead with a thermostatic shower valve (TSV)
and three faucet aerators.

Figure 18. Idaho Power’s Energy-Saving Kit for homes with electric water heaters

Energy-Saving Kits as Giveaways

Idaho Power offers ESKSs as giveaways, in limited quantities, at presentations and small events to garner
additional interest in energy efficiency and to encourage immediate action and behavior change. In these
circumstances, Idaho Power cannot confirm the source of water heating in the recipient’s home or
whether the recipient has already received a kit. Therefore, this version of ESK given away is the more
basic version for homes with alternate-source water heaters; energy savings is garnered from lighting
changes that are not dependent on the source of water heat.

Home Energy Report Pilot

In 2018, Idaho Power continued working with a third-party contractor, Aclara Technologies LLC
(Aclara), to pilot the HER program. The objective of the HER pilot is to encourage customer
engagement with electricity use in order to produce average annual behavioral savings of 1 to 3 percent.
Secondary objectives are to maintain or increase customer satisfaction and obtain information to inform
decisions around scalability, projected savings, best target audiences, and other possible program
activities in the future.

The periodic reports provide customers with information about how their home’s energy use compares
with similar homes. The Home Energy Reports also give a breakdown of household energy use and
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offers suggestions to help customers change their energy-related behaviors. Aclara statistically estimates
energy savings that result from customers receiving the report by comparing the energy use of the report
recipients against the energy use of a similar control group.

LED Lightbulbs as Giveaways

Giving away LED lightbulbs is an effective way to connect ldaho Power with its customers and begin
productive conversations around energy efficiency. ldaho Power field staff and energy efficiency
program specialists seek opportunities to educate customers about LEDs, and to offer customers a free
lightbulb to use immediately in their own homes.

Student Energy Efficiency Kit Program

The SEEK program provides fourth- to sixth-grade students in schools in Idaho Power’s service area
with quality, age-appropriate instruction regarding the wise use of electricity. Each child who
participates receives an energy efficiency kit. The products in the kit are selected specifically to
encourage energy savings at home and engage families in activities that support and reinforce the
concepts taught at school.

Once a class enrolls in the program, teachers receive curriculum and supporting materials. Students
receive classroom study materials, a workbook, and a take-home kit containing the following:

e Three LED lightbulbs

e A high-efficiency showerhead

e An LED nightlight

e A furnace filter alarm

e A digital thermometer for measuring water and refrigerator/freezer temperatures
e A water flow-rate test bag

e A shower timer

At the conclusion of the program, students and teachers return feedback to Idaho Power’s vendor
indicating how the program was received and which measures were installed. The vendor uses this
feedback to provide a comprehensive program summary report showing program results and savings.

Unlike most residential programs offered by Idaho Power, SEEK results are reported on a school-year
basis, not by calendar year.

Welcome Kits

Idaho Power uses a vendor to mail Welcome Kits to brand new customers between 35 and 45 days after
electric service begins at their residence. Each kit contains four LED lightbulbs, a nightlight, a greeting
card and a small flip-book containing energy-saving tips and information about Idaho Power’s energy
efficiency programs. The Kits are intended to encourage first-time customers to adopt energy-efficient
behaviors early in their new homes.
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Program Activities

Energy-Saving Kits

In 2018, 44,691 kits were shipped to customer homes: 18,383 kits to homes with electric water heaters
and 26,308 to homes with alternate-source water heaters. The kits for homes with electric water heaters
continued to include an integrated high-efficiency showerhead with a TSV. TSVs reduce the behavioral
waste caused by letting the water run unchecked while it warms up. With a TSV, w