
March 11, 2021

Puget Sound Energy
IRP Team

RE: FeedbacN Rf ReQeZabOe NRUWhZeVW, 2021 IRP WebLQaU 13
Puget Sound Energy¶s March 5, 2021, Webinar Relating to the Stochastic Analysis,
Resource Plan, and Clean Energy Action Plan for the 2021 Integrated Resource Plan.

I. INTRODUCTION

Renewable Northwest thanks Puget Sound Energy (³PSE´) for this opportunity to provide
feedback as a stakeholder in the company¶s effort to develop its 2021 Integrated Resource Plan
(³IRP´). This feedback is in response to PSE¶s March 5, 2021, webinar and associated materials
regarding various updates and draft results for the continued development of the 2021 IRP.

Renewable Northwest participated in the webinar and asked various clarifying questions
throughout. Below, we first follow up on PSE¶s request for stakeholder feedback on the
company¶s decision to incorporate a market risk adjusted capacity need in the resource
procurement strategy for the final IRP. We also provide feedback on the stochastic analysis
presentation and request more information on changes reflected in the slide deck for webinar 13
as compared to the information published in PSE¶s draft IRP.

II. FEEDBACK

A. Market Risk Assessment

For the final IRP, PSE will be incorporating a market risk adjusted capacity need with a
gradually declining market purchase limit from 1500 MW to 500 MW by 2027. Given the
potential capacity deficits forecasted by multiple sources, and given events of capacity shortage
are likely to become more common as the effects of climate change are realized, Renewable
Northwest appreciates the company¶s consideration of market risk. However, just as important as
PSE¶s consideration of market risk is the consideration of regional resource adequacy and the
interplay between the two.
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PSE is an active participant in the regional resource adequacy program (³RAP´) under
development by the Northwest Power Pool (³NWPP´) in consultation with the Southwest Power
Pool (³SPP´). The potential of this program to unlock the geographical and resource diversity of
the region should be considered for the final IRP, especially considering that the program¶s
non-binding forward showing will launch in Q3 of this year -- around the time PSE will submit
its final Clean Energy Implementation Plan (³CEIP´).

While PSE states it will amend the preferred resource strategy to incorporate the market risk
adjusted capacity need, it is not clear how PSE¶s model will compensate for the 1,000 MW
market purchase reduction and how the actual availability at the market will inform PSE¶s
procurement strategy. Renewable Northwest recommends PSE outline in the final IRP how
incremental reductions (e.g. business as usual, 1,000 MW market purchases, 500 MW market
purchases) in market reliance affect the preferred portfolio, as this will be most informative to
stakeholders and the company itself as it balances potential market risk with improvements in the
region¶s resource adequacy considerations.

We are also generally concerned that this reduction in market reliance will result in increased
flexible capacity procurements, as PSE¶s model appears to favor that resource and not accurately
value nonemitting capacity resources. Because PSE has not considered variability in biodiesel
price, volatility of that market, or access to biodiesel, PSE cannot confidently claim that
alternative fuel enabled combustion turbines are the most economic replacement of market
reliance, yet PSE has made this claim in its draft IRP with regard to replacing retired coal-fired
generation. We strongly urge PSE to take a hard look at what is causing its model to prefer a1

flexible capacity resource, whether the resource assumptions informing its model align with
current research and industry standards (see the recommendations of Renewable Northwest
submitted to docket UE-200304), and determine what characteristics or inputs of its model2

prevent it from outputting a portfolio of nonemitting capacity resources.3

B. Electric Stochastic Analysis

During the webinar, PSE requested stakeholder feedback on the granularity of the data the
company should release as an appendix to the stochastic analysis published in the final IRP.
Because PSE¶s stochastic analysis takes a static approach to analyzing conditions which may
vary over the course of the planning horizon -- versus a year-to-year reflection of varied

3 See slide 50, PSE 2021 IRP webinar 13.

2 February 5, 2021 Comments of Renewable Northwest, Docket UE-200304, attached to these comments as Exhibit
A.

1 Puget Sound Energy¶s January 4, 2021 Draft IRP, p. 8-70.
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conditions -- we request that PSE publish very detailed data in Appendix H so stakeholders can
understand the extent to which the limitations of the company¶s modeling tool results in
potentially diluted results.

C. Preferred Portfolio and Clean Energy Action Plan

In the two months since PSE filed its draft IRP with the Commission, the company performed
additional sensitivity analyses resulting in changes in the preferred resource portfolio. PSE notes4

that procurements in demand side resources, distributed solar, flexible capacity, and renewable
resources have stayed the same. However, battery storage procurements have decreased by 3255

MW over the planning horizon. During the webinar, Renewable Northwest asked:

1. What updated resource assumptions resulted in a decrease in battery storage?
2. What replaced those procurements, if not renewable resources or flexible capacity?

Because PSE¶s model assumes 1,500 MW of market reliance, the company¶s initial response that
market purchases replaced battery storage procurements would not align with the company¶s
previous statements. Therefore, PSE committed to following up with the answers to the above
questions. We look forward to understanding these altered resource preferences in greater detail.

Regarding PSE¶s modifications to Sensitivity P, the iterative analysis performed by the company
continues to skew the cost and performance of nonemitting capacity resources to meet PSE¶s
capacity need following coal closures. Renewable Northwest voiced during the webinar that the
model should be allowed to choose from the full suite of storage resources -- at minimum, 2- and
4-hour lithium-ion batteries, pumped hydro storage, and hybrid resources -- in place of flexible
capacity. PSE¶s response that the model always prefers one storage resource over another
revealed the inability of the company¶s model to build a SRUWfROLR of nonemitting storage
resources. There appear to be fundamental problems with the inputs and/or design of PSE¶s
portfolio modeling tool such that nonemitting capacity resources cannot compete with flexible
capacity, and we insist the company determine the source of this resource skewing so that its
preferred resource strategy is truly resource agnostic.

5 See slide 42, PSE 2021 IRP webinar 13.
4 See slide 41, PSE 2021 IRP webinar 13.
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III. CONCLUSION

Renewable Northwest thanks PSE for its consideration of this feedback. We look forward to
continued engagement as a stakeholder in this 2021 IRP process.

Sincerely,

/V/ KaWLe WaUe
Katie Ware
Washington Policy Manager
Renewable Northwest
katie@renewablenw.org

Page 4 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

EXHIBIT A 

 



FebUXaU\ 5, 2021 
  
MaUN JRhQVRQ 
E[ecXWiYe DiUecWRU aQd SecUeWaU\ 
WaVhiQgWRQ UWiOiWieV aQd TUaQVSRUWaWiRQ CRPPiVViRQ 
621 WRRdOaQd STXaUe LRRS SE 
Lace\, WA 98504-7250 
  
 

RE: CRPPeQWV RI ReQeZabOe NRUWKZeVW, DRcNeW UE-200304 
UWiOiWieV aQd TUaQVSRUWaWiRQ CRPPiVViRQ¶V JaQXaU\ 5, 2021, NRWice Rf OSSRUWXQiW\ WR FiOe 
WUiWWeQ CRPPeQWV ReOaWiQg WR PXgeW SRXQd EQeUg\¶V 2021 DUafW IQWegUaWed ReVRXUce 
POaQ fRU EOecWUiciW\, DRcNeW UE-200304. 

 

I. INTRODUCTION 
  
ReQeZabOe NRUWhZeVW WhaQNV Whe WaVhiQgWRQ UWiOiWieV aQd TUaQVSRUWaWiRQ CRPPiVViRQ (³Whe 
CRPPiVViRQ´) fRU WhiV RSSRUWXQiW\ WR cRPPeQW iQ UeVSRQVe WR Whe CRPPiVViRQ¶V JaQXaU\ 5, 
2021, NRWice Rf OSSRUWXQiW\ (³NRWice´) WR FiOe WUiWWeQ CRPPeQWV UeOaWiQg WR PXgeW SRXQd 
EQeUg\¶V 2021 DUafW IQWegUaWed ReVRXUce POaQ (³DUafW IRP´) fRU EOecWUiciW\, Zhich PXgeW SRXQd 
EQeUg\ (³PSE´ RU ³Whe CRPSaQ\´) SXbOiVhed JaQXaU\ 4, 2021. 
 
ReQeZabOe NRUWhZeVW ZaV aQ acWiYe VWaNehROdeU dXUiQg Whe SXbOic SaUWiciSaWiRQ SURceVV Rf PSE¶V 
DUafW IRP deYeORSPeQW, iQcOXdiQg VXbPiVViRQ Rf ZUiWWeQ feedbacN RQ Whe CRPSaQ\¶V geQeUic 
UeVRXUce aVVXPSWiRQV, WUaQVPiVViRQ cRQVWUaiQWV, SRUWfROiR VeQViWiYiWieV, eOecWUic SRUWfROiR PRdeO, 
fOe[ibiOiW\ aQaO\ViV, aQd dUafW SRUWfROiR UeVXOWV. We haYe QRWed iQ WheVe cRPPeQWV YaUiRXV aUeaV 
fRU iPSURYePeQW iQ Whe DUafW IRP fRU PSE aQd Whe CRPPiVViRQ WR cRQVideU, beaUiQg iQ PiQd Whe 
iPSRUWaQW UROe Rf WhiV IRP WR SOaQ fRU cRPSOiaQce ZiWh Whe cOeaQ eQeUg\ VWaQdaUdV Rf 
WaVhiQgWRQ¶V COeaQ EQeUg\ TUaQVfRUPaWiRQ AcW (³CETA´), aQd aV VXch, WR iQfRUP PSE¶V fiUVW 
COeaQ EQeUg\ IPSOePeQWaWiRQ POaQ (³CEIP´), VeW WR be SXbOiVhed OaWeU WhiV \eaU.   1

 
IQ WheVe cRPPeQWV, Ze ideQWif\ aUeaV ZheUe PSE¶V DUafW IRP dReV QRW aOigQ ZiWh Whe PRVW 
cXUUeQW UeVRXUce cRVWV aQd chaUacWeUiVWicV. We RffeU UecRPPeQdaWiRQV fRU UeYiViQg PSE¶V Ne\ 
aQaO\WicaO aVVXPSWiRQV, UeVRXUce adeTXac\ cRQVideUaWiRQV, aQd YaUiRXV VeQViWiYiW\ aQaO\VeV ZiWh 
Whe gRaO Rf QXdgiQg Whe CRPSaQ\ WRZaUd a OeaVW-cRVW SRUWfROiR ZiWh Whe beVW OiNeOihRRd Rf 
PeeWiQg CETA¶V cOeaQ eQeUg\ VWaQdaUdV. 

1 WAC 480-100-640 
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FiQaOO\, Ze aSSUeciaWe Whe geVWXUe Rf PSE¶V UeceQW aQQRXQcePeQW Rf iWV ³Be\RQd NeW ZeUR 
CaUbRQ´ gRaO, Zhich cRPPiWV iWV eOecWUic RSeUaWiRQV WR cRPSOiaQce ZiWh Whe VWaQdaUdV PaQdaWed 
b\ CETA.  We WhiQN Whe CRPSaQ\ iV PaNiQg VWUideV iQ cUeaWiQg a SaWh WRZaUd PeeWiQg WhRVe 2

gRaOV, bXW Ze XUge PSE aQd Whe CRPPiVViRQ WR cRQVideU ZheUe Whe DUafW IRP Pa\ be hiQdeUed b\ 
WUadiWiRQaO UeVRXUce SOaQQiQg aVVXPSWiRQV QRW UeOeYaQW WR aQ eQeUg\ WUaQVfRUPaWiRQ WRZaUd a 
d\QaPic Pi[ Rf QRQ-ePiWWiQg UeVRXUceV. We ORRN fRUZaUd WR cRQWiQXed SaUWiciSaWiRQ iQ Whe 
deYeORSPeQW Rf PSE¶V 2021 IRP. 

II. COMMENTS 
 
 

A. RegXOaWRU\ CRQWe[W 
 
CETA bURadO\ UeTXiUeV WaVhiQgWRQ XWiOiWieV WR achieYe gUeeQhRXVe gaV QeXWUaOiW\ b\ 2030 aQd WR 
VeUYe WaVhiQgWRQ cXVWRPeUV ZiWh RQe hXQdUed SeUceQW QRQ-ePiWWiQg aQd UeQeZabOe eOecWUiciW\ b\ 
2045.  UWiOiWieV PXVW ideQWif\ VWeSV WR achieYe WheVe VWaQdaUdV XViQg Whe QeZ WRRO Rf COeaQ EQeUg\ 3

IPSOePeQWaWiRQ POaQV, aQd WhRVe CEIPV PXVW iQ WXUQ ³ideQWif\ VSecific acWiRQV WR be WaNeQ b\ Whe 
iQYeVWRU-RZQed XWiOiW\ RYeU Whe Qe[W fRXU \eaUV, ​consisWenW ZiWh Whe XWiliW\'s long-range inWegraWed 
resoXrce plan ​ aQd UeVRXUce adeTXac\ UeTXiUePeQWV, WhaW dePRQVWUaWe SURgUeVV WRZaUd PeeWiQg 
Whe VWaQdaUdV XQdeU RCW 19.405.040(1) aQd 19.405.050(1)´ aV ZeOO aV iQWeUiP WaUgeWV WR eQVXUe 
iQcUePeQWaO SURgUeVV.   4

 
The CRPPiVViRQ ZRUNed fRU PRQWhV ZiWh PaQ\ VWaNehROdeUV, iQcOXdiQg ReQeZabOe NRUWhZeVW, 
WR cUafW QeZ UXOeV aOigQiQg XWiOiW\ IRPV ZiWh CEIPV aQd CETA¶V VXbVWaQWiYe UeTXiUePeQWV. TheVe 
QeZ UXOeV SRiQW WR VRPe Ne\ dRZQVWUeaP effecWV Rf IRPV: fiUVW, ³[W]he cRPPiVViRQ ZiOO cRQVideU 
Whe iQfRUPaWiRQ UeSRUWed iQ Whe iQWegUaWed UeVRXUce SOaQ ZheQ iW eYaOXaWeV Whe SeUfRUPaQce Rf Whe 
XWiOiW\ iQ UaWe aQd RWheU SURceediQgV´ ; aQd VecRQd, a XWiOiW\¶V ³CEIP PXVW deVcUibe hRZ [iWV] 5

VSecific acWiRQV ... [a]Ue cRQViVWeQW ZiWh Whe XWiOiW\'V iQWegUaWed UeVRXUce SOaQ.´  The PaiQ 6

WaNeaZa\ Rf WhiV VWUXcWXUe iV WhaW iW iV iPSRUWaQW WR geW aV PXch cRUUecW aV SRVVibOe iQ Whe IRP, aV 
aQaO\WicaO PiVVWeSV cRXOd haYe UeSeUcXVViRQV bRWh fRU XWiOiW\ cRVW UecRYeU\ aQd fRU achieYiQg 
CETA¶V cUiWicaOO\ iPSRUWaQW VXbVWaQWiYe VWaQdaUdV. 
 

2 PSE VeWV ³Be\RQd NeW ZeUR CaUbRQ´ gRaO (JaQ. 21, 2021), ​aYailable aW 
hWWSV://ZZZ.SVe.cRP/SUeVV-UeOeaVe/deWaiOV/SVe-VeWV-be\RQd-QeW-]eUR-caUbRQ-gRaO?XWP_VRXUce=SRciaO&XWP_PediXP
=LINKEDIN&XWP_caPSaigQ=TOGETHER​. 
3 RCW 19.405.040(1) & 19.405.050(1) (ePShaViV added). 
4 RCW 19.405.060(1)(b)(iii). 
5 WAC 480-100-238(6). 
6 WAC 480-100-640(6)(d). 
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WiWh WhaW bacNdURS iQ PiQd, Ze RffeU Whe fROORZiQg cRPPeQWV RQ PSE¶V DUafW IRP, aVVeVViQg 
eOePeQWV Rf Whe DUafW IRP QRW RQO\ agaiQVW VSecific SURYiViRQV Rf Whe CRPPiVViRQ¶V UXOeV aV 
aSSURSUiaWe, bXW aOVR agaiQVW Whe bURadeU cRQWe[W Rf hRZ Whe iQfRUPaWiRQ iQ WhiV IRP ZiOO be XVed 
iQ fXWXUe SOaQQiQg, SURcXUePeQW, aQd XOWiPaWeO\ cRVW UecRYeU\ effRUWV. 
 

B. ReVRXUce POaQ DeciViRQV 
 
ReQeZabOe NRUWhZeVW aSSUeciaWeV PSE¶V effRUWV WR XSdaWe iWV WUadiWiRQaO UeVRXUce SOaQQiQg WRROV 
aQd ShiORVRShieV WR fiW ZiWh WaVhiQgWRQ¶V QaWiRQ-OeadiQg cOeaQ eQeUg\ gRaOV, aV VeW fRUWh iQ 
CETA. The UeVXOWiQg SRUWfROiR Rf UeVRXUceV UeSUeVeQWed iQ PSE¶V DUafW IRP, Zhich iQcOXdeV 
3,547 MW Rf diVWUibXWed eQeUg\ UeVRXUceV (³DERV´) aQd 4,462 MW Rf iQcUePeQWaO UeQeZabOe 
UeVRXUceV RYeU Whe 24-\eaU SOaQQiQg hRUi]RQ, iV a VWURQg VWeS WRZaUd Whe CRPSaQ\¶V fXOfiOOPeQW 
Rf iWV UeceQW cRPPiWPeQW WR haYe a 100% caUbRQ-fUee eOecWUic VXSSO\ b\ 2045 -- ZiWh RQe 
VigQificaQW e[ceSWiRQ Zhich ZiOO be diVcXVVed beORZ.  
 
FRU Whe fiQaO IRP, PSE ZiOO be WeVWiQg iWV SUefeUUed UeVRXUce Pi[ agaiQVW Whe WZR-SeUceQW cRVW 
WhUeVhROd RXWOiQed b\ CETA (RCW 19.405.060(3)(a)), aQ aOWeUQaWiYe cRPSOiaQce PechaQiVP.  7

We UeTXeVW WhaW, if PSE SURSRVeV iQ Whe fiQaO IRP WR UeO\ RQ Whe WZR-SeUceQW cRVW WhUeVhROd fRU 
aOWeUQaWiYe cRPSOiaQce, PSE PaNe iW cOeaU hRZ WhaW SURSRVaO fiWV ZiWh iWV cRPPiWPeQW WR SURYide 
cXVWRPeUV ZiWh 100% caUbRQ-fUee eOecWUiciW\ b\ 2045, aQd hRZ Whe XVe Rf aOWeUQaWiYe cRPSOiaQce 
ZiWh CETA ZiOO be adjXVWed WR achieYe WhaW gRaO. FXUWheU, iQ cRQVideUiQg hRZ Whe cRVW WhUeVhROd 
Pa\ iQfRUP PSE¶V UeVRXUce deciViRQV, Ze haYe RXWOiQed iQ WheVe cRPPeQWV aUeaV ZheUe PSE¶V 
PRdeOiQg aVVXPSWiRQV RU iQSXWV VhRXOd be cOaUified RU UeYiVed fRU Whe CRPSaQ\ WR PaNe Whe caVe 
WhaW iW haV ³Pa[iPi]ed iQYeVWPeQWV iQ UeQeZabOe UeVRXUceV aQd QRQePiWWiQg eOecWUic geQeUaWiRQ,´ 
a UeTXiUePeQW fRU XVe Rf aOWeUQaWiYe cRPSOiaQce ZiWh CETA¶V cOeaQ eQeUg\ VWaQdaUdV.  8

 
MRYiQg QRZ WR Whe CRPSaQ\¶V SUefeUUed SRUWfROiR, Ze aSSUeciaWe Whe e[WeQW WR Zhich DERV 
aSSeaU iQ PSE¶V SOaQQiQg hRUi]RQ. HRZeYeU, Whe heaY\ bacN-eQd Rf WheVe SURcXUePeQWV, ZiWh 
2,284 MW Rf DERV SUefeUUed fURP 2031-2045, Pa\ be a VRXUce Rf PSE¶V SeUceiYed Qeed fRU 
fOe[ibOe caSaciW\ b\ 2026. DERV haYe Whe abiOiW\ WR SURYide cUiWicaO SeaN VhaYiQg aQd UedXce 
caSaciW\ QeedV fRU Whe V\VWeP aW a PXch ORZeU cRVW cRPSaUed WR bXiOdiQg QeZ ceQWUaOi]ed 
iQfUaVWUXcWXUe. IQ facW, UeceQW WechQR-ecRQRPic RSWiPi]aWiRQ PRdeOiQg VhRZV WhaW VceQaUiRV iQ 
Zhich DER UeVRXUceV aUe iQcOXded eaUOieU iQ Whe SRUWfROiR OeadV WR ORZeU cRVWV RYeU Whe ORQg UXQ 
WR Whe WXQe Rf PXOWiSOe biOOiRQ dROOaUV ZiWh VaYiQgV accUXiQg aW a PXch faVWeU UaWe . IQ addiWiRQ, 9

iQYeVWiQg iQ DERV Pa\ aOORZ PSE WR XWiOi]e iWV WUaQVPiVViRQ caSaciW\ WR be fXOO\ XWiOi]ed 
efficieQWO\ aQd Oead WR ORZeU RYeUaOO cRVWV. We eQcRXUage PSE WR cRQVideU RQgRiQg SiORW SURjecWV 

7 P. 3-16 
8 RCW 19.405.060(3)(b) 
9 Wh\ LRcaO SROaU FRU AOO CRVWV LeVV: A NeZ RRadPaS fRU Whe LRZeVW CRVW GUid. VibUaQW COeaQ EQeUg\, LLC.  
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fRU diVWUibXWed eQeUg\ PaQagePeQW V\VWePV WR eQVXUe Whe gUid-baOaQciQg YaOXe Rf WheVe UeVRXUceV 
iV caSWXUed iQ SRUWfROiR PRdeOiQg.  10

 
PSE¶V SUefeUeQce fRU fOe[ibOe caSaciW\ WR PaiQWaiQ UeVRXUce adeTXac\ iV cRQWUaU\ WR Whe cOeaQ 
eQeUg\ VWaQdaUdV PaQdaWed b\ CETA, aQd Ze VWiOO haYe TXeVWiRQV abRXW Whe CRPSaQ\¶V UeVRXUce 
aVVXPSWiRQV Zhich iQfRUPed Whe SRUWfROiR PRdeO WR RSW fRU fOe[ibOe caSaciW\ fROORZiQg 2025 cRaO 
UeWiUePeQWV. ThRXgh Whe DUafW IRP cOaiPV WhaW PSE¶V ³cXUUeQW PRdeOiQg UeVXOWV VhRZ aOWeUQaWiYe 
fXeO eQabOed cRPbXVWiRQ WXUbiQeV aV Whe PRVW cRVW-effecWiYe UeVRXUce WR PeeW caSaciW\ UeVRXUce 
QeedV WhaW caQQRW RWheUZiVe be PeW b\ dePaQd-Vide UeVRXUceV aQd diVWUibXWed aQd UeQeZabOe 
eQeUg\ UeVRXUceV,´ PSE¶V PRdeOiQg Rf aOWeUQaWiYe fXeO eQabOed cRPbXVWiRQ WXUbiQeV -- OiPiWed WR 
VeQViWiYiW\ W iQ Whe DUafW IRP -- Pa\ QRW VXSSRUW Whe cOaiP WhaW WhiV UeVRXUce iV OeaVW cRVW. 
SeQViWiYiW\ W e[SORUeV a UaPSed VchedXOe Rf DER SURcXUePeQWV ZiWh biRfXeO aV Whe fXeO VRXUce 
fRU QeZ fUaPe SeaNeU UeVRXUceV. BecaXVe PSE aVVXPeV a ​fi[ed ​ biRfXeO SUice Rf $30.53 SeU PiOOiRQ 
BUiWiVh TheUPaO UQiWV RYeU Whe eQWiUe VWXd\ SeUiRd, Whe PRdeO dReV QRW cRQVideU YROaWiOiW\ Rf WhaW 
PaUNeW, iQfOaWiRQ, RU OiPiWed acceVV WR Whe UeVRXUce.  AQd ZhiOe VeQViWiYiW\ M ZiOO be cRPSOeWed 11

fRU Whe fiQaO IRP WR e[SORUe h\dURgeQ aV aQ aOWeUQaWiYe fXeO fRU SeaNeU SOaQWV, bURadO\ SURjecWiQg 
Whe YiabiOiW\ Rf fOe[ibOe caSaciW\ -- cRQVideUiQg Whe UegXOaWRU\ eQYiURQPeQW aQd Whe OacN Rf 
VXSSRUWiQg daWa -- PaNeV iW difficXOW QRW WR TXeVWiRQ PSE¶V UeVRXUce agQRVWiciVP. 
 
BecaXVe PSE VWaWeV iQ Whe DUafW IRP WhaW aOWeUQaWiYe fXeO eQabOed cRPbXVWiRQ WXUbiQeV aUe Whe 
OeaVW cRVW UeVRXUce WR PeeW Whe UePaiQiQg caSaciW\ QeedV afWeU Pa[iPXP deSOR\PeQW Rf DERV 
aQd iQcUePeQWaO UeQeZabOeV, iW aSSeaUV WhaW aQ aVVXPSWiRQ Rf PSE¶V PRdeO Pa\ be WhaW WheVe QeZ 
cRPbXVWiRQ WXUbiQeV ZiOO RSeUaWe ZiWh a QXOO VRciaO cRVW Rf gUeeQhRXVe gaV (³SCGHG´) aQd ]eUR 
CETA-UeOaWed SeQaOWieV. AW Whe YeU\ OeaVW, PSE VhRXOd caYeaW iWV fOe[ibOe caSaciW\ UeVRXUce 
VeOecWiRQV ZiWh ³aVVXPiQg aYaiOabiOiW\ Rf cRPSaUabO\-SUiced aOWeUQaWiYe fXeOV.´ IW iV QRW cOeaU 
fURP Whe DUafW IRP ZheWheU QeZ SURcXUePeQWV fRU gaV eQabOed cRPbXVWiRQ WXUbiQeV ZRXOd VWiOO 
be OeaVW cRVW, cRQVideUiQg Whe iQcRUSRUaWiRQ Rf Whe SCGHG -- UaQgiQg fURP $69 SeU WRQ iQ 2020 
aQd $238 SeU WRQ iQ 2052 -- aQd CETA SeQaOWieV iQWR Whe PRdeO.  IQ aQ\ eYeQW, WheVe TXeVWiRQV 12

UegaUdiQg Whe aQaO\WicaO fRXQdaWiRQV Rf PSE¶V fOe[ibOe caSaciW\ SUefeUeQce Oead XV WR cRQceUQV 
UegaUdiQg QRW RQO\ PSE¶V SeQdiQg iQcUePeQWaO cRVW caOcXOaWiRQ bXW aOVR hRZ Whe IRP ZiOO iQfRUP 
PSE¶V CEIP aQd dRZQVWUeaP UeVRXUce acWiRQV; WR aOOeYiaWe WheVe cRQceUQV ZRXOd OiNeO\ UeTXiUe 
VigQificaQW chaQgeV iQ Whe cRPSaQ\¶V fiQaO IRP. 
 

10 ​See, e.g., ​³OSXV OQe TeVWV µTUaQVacWiYe EQeUg\¶ fRU CaOifRUQia RRRfWRS SROaU, BehiQd-Whe-MeWeU BaWWeUieV,´ 
aYailable aW 
hWWSV://ZZZ.gUeeQWechPedia.cRP/aUWicOeV/Uead/RSXV-RQe-WeVWV-WUaQVacWiYe-eQeUg\-fRU-caOifRUQia-URRfWRS-VROaU-behiQd
-Whe-PeWeU-baWWeUieV ​.  
11 P. 8-70 
12 P. 5-58 
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C. Ke\ AQaO\WicaO AVVXPSWiRQV 
 
IQ Whe ³EOecWUic ReVRXUce AVVXPSWiRQV´ VecWiRQ, PSE SURYideV deWaiOV RQ Whe W\Se aQd RSeUaWiRQaO 
chaUacWeUiVWicV Rf Whe UeVRXUceV cRQVideUed iQ Whe 2021 IRP.  We ZRXOd OiNe WR VXggeVW WZR 
UecRPPeQdaWiRQV WhaW ZRXOd SURYide a beWWeU XQdeUVWaQdiQg WR hRZ UeVRXUceV aUe RSeUaWed 
hiVWRUicaOO\:  
  

1. PXPSed-K\dUR VWRUaJe:​ IW iV RXU XQdeUVWaQdiQg WhaW PSE cRQVideUV VSOiWWiQg XS Whe 
QaPeSOaWe caSaciW\ Rf Whe geQeUic SXPSed h\dUR UeVRXUce WR accRXQW fRU UeaVRQabOe jRiQW 
RZQeUVhiS cRQVideUaWiRQV. IQ dRiQg VR, Whe PRdeO aVVXPeV WhaW PSE¶V VhaUe fURP Whe 
UeVRXUce ZRXOd be 50 MW. AV PSE UighWO\ PeQWiRQV, SXPSed h\dUR VWRUage UeVRXUceV 
caQ SURYide caSaciW\ aV ZeOO aV VXb-hRXU fOe[ibiOiW\, WZR Ne\ YaOXe VWUeaPV WhaW ZiOO be 
iQcUeaViQgO\ iPSRUWaQW iQ Whe fXWXUe SRZeU V\VWeP. AddiWiRQaOO\, ViQce Whe QaPeSOaWe 
caSaciW\ Rf a W\SicaO SXPSed h\dUR VWRUage UeVRXUce UaQgeV fURP 250 MW WR 3 GW, a 
PRdeO WhaW UefOecWV OeVV WhaQ 25% Rf Whe aYeUage caSaciW\ Rf a SXPSed h\dUR UeVRXUce 
Pa\ QRW accXUaWeO\ UefOecW Whe cRVWV aQd beQefiWV Rf Whe UeVRXUce. ThXV, Ze VXggeVW WhaW 
PSE cRQVideU aW OeaVW ​100-150 MW ​ Rf QaPeSOaWe caSaciW\ Rf SXPSed h\dUR ZiWh 8-, 10-, 
aQd 12-hRXU dXUaWiRQ iQ WheiU PRdeOiQg WR eQVXUe Whe UeVRXUce UeceiYeV WhRURXgh 
cRQVideUaWiRQ. AddiWiRQaO aVVeVVPeQW iV ZaUUaQWed becaXVe Rf SXPSed h\dUR¶V XQiTXe 
chaUacWeUiVWicV aV a CETA-cRPSOiaQW UeVRXUce, RQe WhaW caQ iQWegUaWe OaUge VhaUeV Rf 
UeQeZabOeV iQWR PSE¶V V\VWeP, aQd RQe WhaW caQ SURYide fOe[ibiOiW\ (YaOXed aW 
$10/NW-\eaU iQ WhiV IRP)  aQd RWheU UeVeUYe SURdXcWV UeTXiUed WR baOaQce Whe gUid.  
  

2. H\bULd UeVRXUceV: ​ PSE haV PRdeOed WhUee diffeUeQW cRPbiQaWiRQV Rf h\bUid UeVRXUceV: 
eaVWeUQ WaVhiQgWRQ VROaU + 2-hRXU LiWhiXP-iRQ baWWeU\, eaVWeUQ WaVhiQgWRQ ZiQd + 
2-hRXU LiWhiXP-iRQ baWWeU\, aQd MRQWaQa ZiQd + SXPSed h\dUR. WhiOe Ze aSSUeciaWe 
PSE¶V addiWiRQ Rf WheVe UeVRXUceV iQWR WhiV IRP c\cOe aQd Whe cRPSaQ\¶V UecRgQiWiRQ Rf 
Whe ePeUgeQce Rf h\bUid SURjecWV aV cRVW-effecWiYe, QRQ-ePiWWiQg UeVRXUceV, beORZ Ze 
highOighW VRPe addiWiRQaO h\bUid UeVRXUce cRQfigXUaWiRQV WhaW Pa\ eQhaQce PSE¶V 
PRdeOiQg Rf h\bUidV aQd SURYide beWWeU XQdeUVWaQdiQg fRU Whe cXUUeQW aQd fXWXUe IRPV.  
 
FiUVW, h\bUid UeVRXUceV caQ SURYide YaOXabOe eQeUg\ dXUiQg hRXUV Rf SeaN dePaQd RU 
hRXUV ZiWh higheVW SURbabiOiW\ Rf ORVV Rf ORad becaXVe Whe\ haYe Whe iQheUeQW abiOiW\ WR 
VhifW deOiYeU\ Rf eQeUg\ baVed RQ Whe QeedV Rf Whe gUid. ThiV PeaQV h\bUidV caQ SURYide 
caSacLW\ aQd addLWLRQaO JULd IOe[LbLOLW\ ​, WheUeb\ heOSiQg WR iQWegUaWe OaUge VhaUeV Rf 
UeQeZabOe eQeUg\ UeVRXUceV. WhiOe PV cRXSOed ZiWh baWWeUieV iV Whe PRVW SUeYaOeQW 
h\bUid UeVRXUce cXUUeQWO\, XWiOiW\ iQQRYaWiRQV iQ WhiV fieOd haYe VhRZQ WhaW cRQceSWV OiNe 
WUiSOe-h\bUidV cRQViVWiQg Rf ZiQd + VROaU + baWWeUieV aUe aOVR WechQR-ecRQRPicaOO\ YiabOe 

Feb. 5, 2021 CRPPeQWV Rf ReQeZabOe NRUWhZeVW, DRcNeW UE-200304  Page 5 Rf 13 



geQeUaWiRQ UeVRXUceV.  SecRQd, W\SicaOO\ VROaU RU ZiQd UeVRXUceV aUe cRXSOed ZiWh a 13

4-KRXU dXUaWLRQ ​ Li-iRQ baWWeU\ V\VWeP WR eQVXUe VXfficieQW MWhV aUe VhifWed fURP Whe 
geQeUaWiQg UeVRXUce WR Whe baWWeU\ dXUiQg ORZ-dePaQd hRXUV WR aYRid cXUWaiOPeQW aQd 
aOORZ fRU diVchaUge acURVV high-dePaQd hRXUV, aV ZeOO aV WR eQVXUe WhaW Whe addiWiRQaO 
caSiWaO cRVW Rf Whe baWWeU\ iV effecWiYeO\ XWiOi]ed WR Whe Pa[iPXP e[WeQW.  MRdeOiQg 14

2-hRXU Li-iRQ baWWeUieV PighW QRW Oead WR cRPSOeWe UeaOi]aWiRQ Rf beQefiWV WhaW a 4-hRXU 
V\VWeP caQ SURYide, a UeVXOW WhaW cRXOd VNeZ Whe VeOecWiRQ Rf h\bUid aQd VWRUage UeVRXUceV 
-- RU OacN WheUeRf -- iQ a SUefeUUed SRUWfROiR. FiQaOO\, h\bUid UeVRXUceV aUe aOVR fOe[ibOe iQ 
WeUPV Rf Whe YaUieW\ Rf RSeUaWiRQaO ​cRQILJXUaWLRQV ​ aYaiOabOe. ASaUW fURP Whe geQeUic 
AC-cRXSOed V\VWePV, UeceQW iQdXVWU\ deYeORSPeQWV iQ DC-cRXSOed V\VWePV haYe 
SURYided addiWiRQaO RSWiRQV WR deSOR\ h\bUid UeVRXUceV. IQ WheVe V\VWePV, baWWeUieV 
SURYide Whe e[WUa beQefiW Rf UecaSWXUiQg ³cOiSSed´ eQeUg\ fURP RYeUVi]ed VROaU V\VWePV, 
aQd DC-cRXSOed V\VWePV eQabOe ORZ-YROWage haUYeVWiQg SeUiRdV ZheQ iQYeUWeUV caQQRW 
geQeUaWe SRZeU fURP Whe VROaU V\VWeP. MRdeOiQg diffeUeQW RSeUaWiRQaO cRQfigXUaWiRQV 
cRXOd ViPiOaUO\ XQORcN beQefiWV WhaW chaQge Whe cRPSRViWiRQ aQd cRVWV Rf PSE¶V UeVRXUce 
SRUWfROiRV.  
 

ReQeZabOe NRUWhZeVW aSSUeciaWeV Whe addiWiRQaO VeQViWiYiWieV cRQdXcWed b\ PSE, iQ SaUWicXOaU 
SeUWaiQiQg WR ePiVViRQ UedXcWiRQ SaWhZa\V Zhich aUe QRW RQO\ highO\ SURbabOe dXe WR UeceQW 
SROic\ deYeORSPeQWV bXW caQ aOVR be a cRVW-effecWiYe UeVRXUce VWUaWeg\ RYeU Whe ORQg UXQ if 
iPSOePeQWed efficieQWO\. SiQce PSE¶V Mid-CaVe bXiOdRXW iQcOXdeV 907 MW Rf ³fOe[ibOe 
caSaciW\´ UeVRXUceV WhaW Pa\ QRW be cRQViVWeQW eiWheU ZiWh CETA¶V VWaQdaUdV RU ZiWh Whe 
cRPSaQ\¶V ePiVViRQ-UedXcWiRQ gRaOV, Ze UecRPPeQd addiWiRQaO e[SORUaWiRQ Rf aOWeUQaWiYe 
UeVRXUceV. IQ SaUWicXOaU, Ze UecRPPeQd WhaW PSE WaNe a haUdeU ORRN aW cRVW-effecWiYe UeVRXUceV 
VXch aV VWRUage, dePaQd UeVSRQVe, aQd h\bUidV WR fiOO WhaW caSaciW\ Qeed. A SRUWfROiR aSSURach 
ViPiOaU WR ​³SeQViWiYiW\ P´, cRQVideUiQg a Pi[WXUe Rf 4-hRXU VWaQdaORQe VWRUage, 8-10 SXPSed 
h\dUR, VROaU/ZiQd SaiUed ZiWh 4-hRXU VWRUage aQd dePaQd UeVSRQVe ​ cRXOd OiNeO\ PeeW eaUO\ 
PRUQiQg aQd eYeQiQg SeaN QeedV dXUiQg ZiQWeU PRQWhV WhaW Whe cRPSaQ\¶V ORVV Rf ORad heaWPaS 
PaWUi[ (FigXUe 3-14) haV VhRZQ. ThXV, Ze VXggeVWed iQ cRPPeQWV WR PSE WhaW iW aVVeVV a 
PRdificaWiRQ WR Whe SceQaUiR P iQ RUdeU WR SUiRUiWi]e VeOecWiRQ Rf WheVe UeVRXUceV befRUe a QeZ gaV 
SOaQW, Zhich ZRXOd QRW RQO\ WhUeaWeQ PSE¶V CETA cRPSOiaQce aQd ePiVViRQ gRaOV bXW aOVR 
cUeaWe fiQaQciaO UiVNV UeOaWed WR VWUaQded aVVeWV iQ Whe fXWXUe. We ORRN fRUZaUd WR VeeiQg Whe 
UeVXOWV Rf WhiV PRdified VeQViWiYiW\.  

 

13 ​See​, ​e.g.​, PRUWOaQd GeQeUaO EOecWUic¶V DecePbeU 2020 SUeVV UeOeaVe UegaUdiQg Whe ZiQd + VROaU + baWWeU\ VWRUage 
WheaWUidge ReQeZabOe EQeUg\ FaciOiW\ SURcXUed aV a UeVXOW Rf a 2018 cRPSeWiWiYe VROiciWaWiRQ: 
hWWSV://SRUWOaQdgeQeUaO.cRP/QeZV/2020-12-8-SgeV-aQd-Qe[WeUa-eQeUg\-UeVRXUceV-OeadiQg-edge-UeQeZabOe-eQeUg\​.  
14 NREL AQQXaO TechQRORg\ BaVeOiQe, 2020, ​aYailable aW​  ​hWWSV://aWb.QUeO.gRY/eOecWUiciW\/2020/iQde[.ShS?W=VW 
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IQ SUeYiRXV cRPPeQWV WR PSE, Ze haYe aOVR highOighWed fRXU Ne\ diPeQViRQV Rf a URbXVW 
fOe[ibiOiW\ UeVRXUce aQd VXbVeTXeQW aQaO\ViV.  TheVe aUe: fiUVW, abVROXWe SRZeU RXWSXW caSaciW\ 15

UaQge (iQ ³MW´); VecRQd, Whe VSeed Rf SRZeU RXWSXW chaQge, RU UaPS UaWe (iQ ³MW/PiQ´); WhiUd, 
Whe dXUaWiRQ Rf eQeUg\ OeYeOV (iQ ³MWh´); aQd fiQaOO\ Whe caUbRQ iQWeQViW\ (iQ ³CO2e/MWh´). 
ReVRXUceV Zhich haYe a OaUgeU UaQge beWZeeQ WheiU PiQiPXP aQd Pa[iPXP ³MW´ RXWSXW, VXch 
aV SXPSed-h\dUR VWRUage V\VWePV, caQ SURYide Whe fOe[ibiOiW\ WR adjXVW WR a ZideU UaQge Rf SRZeU 
V\VWeP cRQdiWiRQV. ReVRXUceV WhaW caQ chaQge WheiU RXWSXW TXicNO\ RU caQ be eaViO\ WXUQed RQ RU 
Rff, iQcOXdiQg 2-, 4- & 6-hRXU Li-iRQ, fORZ baWWeU\ VWRUage V\VWePV, aQd dePaQd UeVSRQVe 
(³DR´), haYe a higheU UaPS UaWe aQd aUe PRUe fOe[ibOe becaXVe Whe\ adjXVW faVWeU WR chaQgeV iQ 
SRZeU V\VWeP cRQdiWiRQV. ReVRXUceV WhaW caQ deOiYeU eQeUg\ fRU ORQgeU dXUaWiRQV iQcUeaVe 
fOe[ibiOiW\ becaXVe Whe\ caQ addUeVV SURORQged diVWXUbaQceV RU RXWageV. ReVRXUceV VXch aV 
cRQYeQWiRQaO aQd cRPbiQed c\cOe cRPbXVWiRQ WXUbiQeV caQ SURYide diVSaWchabOe SRZeU bXW b\ 
defiQiWiRQ haYe ORZ caSaciW\ XWiOi]aWiRQ ZheQ XVed aV SeaNeUV aQd aUe ePiVViRQ-iQWeQViYe ZheQ 
UaPSed XS RU dRZQ UaSidO\. TheVe diffeUeQW diPeQViRQV aUe iPSRUWaQW WR cRQVideU iQ aQ\ hROiVWic 
fOe[ibiOiW\ aQaO\ViV aQd, WhXV, iQ caOcXOaWiQg beQefiWV, Ze UecRPPeQd PSE cRQVideU QRW jXVW Whe 
fUeTXeQc\ Rf fOe[ YiROaWiRQV bXW WheiU PagQiWXde, VSeed, dXUaWiRQ, aQd caUbRQ iQWeQViW\. BaVed RQ 
WheVe diPeQViRQV, Ze aQWiciSaWe WhaW PSE Pa\ ideQWif\ a diffeUeQW UeVRXUce RU UeVRXUceV WR fiOO 
WhaW fOe[ibOe caSaciW\ Qeed, aQd Ze UecRPPeQd WhaW PSE cRQWiQXe WR VWXd\ cOeaQ, QRQ-ePiWWiQg, 
aQd fOe[ibOe caSaciW\ UeVRXUceV Zhich PeeW aOO Whe UeTXiUed chaUacWeUiVWicV Rf each diPeQViRQ.  
 

D. ReVRXUce AdeTXac\ AQaO\ViV 
 
ReQeZabOe NRUWhZeVW aSSUeciaWeV DUafW IRP¶V deWaiOed deVcUiSWiRQ Rf PSE¶V effRUWV WR PaiQWaiQ a 
UeOiabOe aQd adeTXaWe V\VWeP dXUiQg aOO hRXUV Rf Whe \eaU XViQg Whe PXOWi-VceQaUiR SURbabiOiVWic 
ReVRXUce AdeTXac\ MRdeO (³RAM´). EYaOXaWiQg Whe caSaciW\ cUediW Rf iQdiYidXaO UeVRXUceV iV aQ 
iQWegUaO SaUW Rf WhiV aQaO\ViV, Zhich iQfRUPV Whe SOaQQiQg UeVeUYe PaUgiQ (³PRM´) WR PaiQWaiQ 
Whe V\VWeP XQdeU Whe VWaQdaUd Rf 5% ORVV Rf ORad SURbabiOiW\ (³LOLP´).  HaYiQg WaNeQ a cORVe 
ORRN iQWR Whe aQaO\ViV SURYided, Ze haYe Whe fROORZiQg WhRXghWV: 
 

1. The LOLP PaWUi[ fRU 2027 aQd 2031 VhRZV SeaN dePaQd hRXUV fRU ZiQWeU PRQWhV dXUiQg 
PRUQiQgV fURP (8 a.P. - 11 a.P.) aQd eYeQiQgV fURP (6 S.P. WR 10 S.P.); aV QRWed abRYe, 
Whe UeVRXUce QeedV aVVRciaWed ZiWh WheVe SeaNV caQ OiNeO\ be PeW b\ a SRUWfROiR Rf fOe[ibOe 
UeVRXUceV VXch aV SXPSed h\dUR, VWaQdaORQe VWRUage, h\bUidV, dePaQd UeVSRQVe, aQd 
PaUNeW SXUchaVeV aW a ORZeU cRVW WhaQ WhaW aVVRciaWed ZiWh Whe fOe[ibOe caSaciW\ UeVRXUceV 
WhaW cXUUeQWO\ aSSeaU iQ PSE¶V SUefeUUed SRUWfROiR. The dXUaWiRQ (aVVXPiQg fXOO diVchaUge) 
fRU aOO VWRUage UeVRXUceV cRPbiQed cRQWUibXWeV XS WR 16 hRXUV, e[cOXdiQg dePaQd 
UeVSRQVe. PSE VhRXOd cRQVideU WhiV SRUWfROiR aSSURach iQVWead Rf iQYeVWiQg iQ QeZ gaV 

15 FeedbacN Rf ReQeZabOe NRUWhZeVW Ue: FOe[ibiOiW\ AQaO\ViV & PRUWfROiR DUafW ReVXOWV. SXbPiWWed DecePbeU 21, 
2020.  
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iQfUaVWUXcWXUe Zhich ZiOO OiNeO\ eQd XS beiQg VWUaQded, OeadiQg WR fiQaQciaO ORVVeV fRU Whe 
cRPSaQ\ aQd iWV cXVWRPeUV.  

 
2. The DUafW IRP¶V SeaN caSaciW\ cUediW fRU h\bUid VROaU + VWRUage UeVRXUceV aSSeaUV WR be 

VNeZed becaXVe cRXSOiQg VROaU RU ZiQd ZiWh 2-hRXU Li-iRQ VWRUage cRQWUibXWeV PXch OeVV 
WR SeaN caSaciW\ WhaQ a ViPiOaU UeVRXUce SaiUed ZiWh 4-hRXU VWRUage. IQ facW, 4-hRXU 
VWRUage iV Whe iQdXVWU\ VWaQdaUd fRU SaiUiQg ZiWh UeQeZabOe UeVRXUceV dXe WR WheiU cheaSeU 
$/NW caSiWaO cRVWV  aV ZeOO aV cRVWV UeOaWed WR Whe baOaQce-Rf-V\VWeP (³BRS´), iQ addiWiRQ 16

WR Whe abiOiW\ WR SURYide 4-hRXU diVSaWch dXUiQg eYeQiQg hRXUV ZheQ Whe VROaU iV UaPSed 
dRZQ aQd dePaQd iV high RQ Whe gUid. ReVeaUch haV VhRZQ WhaW h\bUid VROaU + VWRUage 
(4-hRXU dXUaWiRQ) caQ deOiYeU gUeaWeU WhaQ 99% ELCC iQ Whe WeVWeUQ US aW a ORZeU cRVW 
WhaQ a cRPbXVWiRQ WXUbiQe SeaNeU SRZeU SOaQW iQ aQ aQaO\ViV cRQdXcWed XViQg SWUaWegic 
EQeUg\ aQd RiVN VaOXaWiRQ MRdeO (SERVM) b\ AVWUaSe CRQVXOWiQg.   17

 
3. PSE iV aQ acWiYe SaUWiciSaQW iQ Whe UegiRQaO UeVRXUce adeTXac\ SURgUaP (³RAP´) beiQg 

deYeORSed b\ Whe NRUWhZeVW PRZeU PRRO (³NWPP´) iQ cRQVXOWaWiRQ ZiWh Whe SRXWhZeVW 
PRZeU PRRO (³SPP´). ThiV SURgUaP haV Whe abiOiW\ WR XQORcN Whe geRgUaShicaO aQd 
UeVRXUce diYeUViW\ Rf Whe UegiRQ aQd aOORZ XWiOiWieV WR VhaUe UeVRXUceV dXUiQg VWUeVV hRXUV 
iQVWead Rf fROORZiQg Whe WUadiWiRQaO ³gR-iW aORQe´ aSSURach. The SURgUaP iV cXUUeQWO\ iQ 
Whe deWaiOed deVigQ ShaVe, aQd iWV QRQ-biQdiQg fRUZaUd VhRZiQg ZiOO OaXQch iQ Q3-2021, 
ZiWh Whe biQdiQg + RSeUaWiRQaO SURgUaP WR be OaXQched iQ 2024 -- WZR \eaUV befRUe PSE¶V 
DUafW IRP VhRZV a Qeed fRU QeZ fOe[ibOe caSaciW\. ThXV, iW ZRXOd be SUXdeQW fRU PSE WR 
aVVeVV ZheWheU SaUWiciSaWiRQ iQ Whe SURgUaP cRXOd UedXce RU eYeQ eOiPiQaWe Whe Qeed fRU 
QeZ fOe[ibOe caSaciW\ aVVeWV, eVSeciaOO\ ZheQ cRPbiQed ZiWh VRPe VeW Rf Whe QRQ-ePiWWiQg 
UeVRXUceV diVcXVVed abRYe.  

 
E. EOecWUic AQaO\ViV 

 
PSE SURYideV a OeYeOi]ed cRVW Rf caSaciW\ cRPSaUiVRQ fRU SeaNeUV, baVeORad gaV SOaQWV, aQd 
eQeUg\ VWRUage UeVRXUceV iQ Whe Mid SceQaUiR, iOOXVWUaWed b\ ​FigXre 8-12 ​ iQ Whe DUafW IRP: 
 

16 See FigXUe 9. 2018 U.S. UWiOiW\-ScaOe PhRWRYROWaicVPOXV-EQeUg\ SWRUage S\VWeP CRVWV BeQchPaUN. FX eW aO. 2018. 
NREL. AYaiOabOe aW: ​hWWSV://aWb.QUeO.gRY/eOecWUiciW\/2020/iQde[.ShS?W=VW 
17 CaOifRUQia PXbOic UWiOiW\ CRPPiVViRQ. JRiQW IOU SWXd\. AXgXVW 2020. AYaiOabOe aW: 
hWWSV://ZZZ.aVWUaSe.cRP/2020-jRiQW-ca-iRX-eOcc-VWXd\-UeSRUW-1/ 
AVWUaSp CRQVXOWiQg ZaV cRQWUacWed b\ Whe CaOifRUQia IQYeVWRU OZQed UWiOiWieV WR e[aPiQe Whe aQQXaO 
PaUgiQaO ELCC YaOXeV fRU Whe UeVRXUce cOaVVeV aQd ORcaWiRQV XViQg Whe SERVM PRdeO Zhich caOibUaWeV Whe 
UeOiabiOiW\ SOaQQiQg WR ORVV Rf ORad e[SecWaWiRQ (LOLE) Rf 0.1 RU 1 da\ iQ 10 \eaUV. 
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HRZeYeU, SXbOic daWa aQd RWheU IRP fiOiQgV VXSSRUW ORZeU caSiWaO cRVW eVWiPaWeV ($/NW) WhaQ PSE 
haV iQcRUSRUaWed iQ WheiU PRdeOiQg. FRU e[aPSOe, Whe NaWiRQaO ReQeZabOe EQeUg\ LabRUaWRU\¶V 
(³NREL´) 2018 AQQXaO TechQRORg\ BaVeOiQe (³ATB´) UeSRUWV PeaQiQgfXOO\ ORZeU cRVWV fRU 
2-hRXU aQd 4-hRXU OiWhiXP-iRQ baWWeUieV ZiWh Pid-cRVW SURjecWiRQV (VhRZQ iQ ​FigXre 1 ​ beORZ). 
The PRVW UeceQW cRVW eVWiPaWeV UefOecWed iQ NREL¶V 2020 ATB aUe ORZeU VWiOO aW $1500/NW fRU a 
PRdeUaWe-OeYeO SURjecWiRQ (VhRZQ iQ ​FigXre 2 ​ beORZ). OQ Whe RWheU haQd, Whe 4-hRXU Li-iRQ 
baWWeU\ caSiWaO cRVW aVVXPed fRU Whe ³LeYeOi]ed CaSaciW\ CRVW´ (iQ PSE¶V FigXUe 8-12 UeSURdXced 
abRYe) caOcXOaWiRQ ZRXOd SURdXce a UaQge Rf $2300-2400 NW/\eaU, aVVXPiQg a 15-\eaU V\VWeP 
Oifec\cOe aQd a caSaciW\ cUediW Rf 25% -- a YeU\ cRQVeUYaWiYe eVWiPaWe. BaWWeU\ VWRUage cRVWV aUe 
faOOiQg UaSidO\ aQd efficieQcieV aUe iQcUeaViQg dXe WR WechQRORgicaO adYaQcePeQWV aQd ecRQRPieV 
Rf VcaOe. BaWWeU\ VWRUage V\VWePV aUe iQcUeaViQgO\ ePeUgiQg aV iPSRUWaQW aVVeWV fRU Whe fXWXUe gUid 
-- aQd eYeQ Whe SUeVeQW gUid -- WR iQWegUaWe iQcUeaViQg SeQeWUaWiRQV Rf QRQ-ePiWWiQg UeVRXUceV. 
ThXV, eYaOXaWiQg WheiU cRVW aQd RSeUaWiQg SaUaPeWeUV aSSURSUiaWeO\ iQ Whe cXUUeQW IRP c\cOe 
ZRXOd QRW RQO\ PeeW Whe cRPSaQ\¶V RbOigaWiRQV WhiV IRP c\cOe bXW aOVR Oa\ iPSRUWaQW 
gURXQdZRUN  fRU fXWXUe UeVRXUce SOaQQiQg.  
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FLJXUe 1.​ 2018 U.S. XWiOiW\-VcaOe OiWhiXP-iRQ VWaQdaORQe VWRUage cRVWV fRU dXUaWiRQV Rf 
0.5-4 hRXUV (60 MW​DC​), NREL¶V 2018 AQQXaO TechQRORg\ BaVeOiQe.  18

 

 
 

FLJXUe 2.​ Li-iRQ baWWeU\ VWRUage SURjecWiRQ (iQ $/NW) fURP NREL¶V AQQXaO TechQRORg\ BaVeOiQe 2020.   19

18 NREL AQQXaO TechQRORg\ BaVeOiQe, 2020, ​aYailable aW​  ​hWWSV://aWb.QUeO.gRY/eOecWUiciW\/2020/iQde[.ShS?W=VW​. 
19 BaWWeU\ SWRUage cRVW YaOXeV fURP W. CROe aQd A. W. FUa]ieU, ³CRVW PURjecWiRQV fRU UWiOiW\-VcaOe BaWWeU\ SWRUage: 
2020 USdaWe,´ NREL/TP-6A20-75385. GROdeQ, CO: NaWiRQaO ReQeZabOe EQeUg\ LabRUaWRU\. 
hWWSV://ZZZ.QUeO.gRY/dRcV/f\20RVWi/75385.Sdf. 
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We aSSUeciaWe PSE¶V VROiciWaWiRQ Rf VWaNehROdeU feedbacN dXUiQg Whe deYeORSPeQW Rf a OiVW Rf 
VeQViWiYiWieV WR iQfRUP Whe IRP. We SURYided ZUiWWeQ feedbacN RQ VRPe Rf WheVe VeQViWiYiWieV WR 
PSE iQ DecePbeU, aQd Whe CRPSaQ\ geQeUaOO\ VeePV RSeQ WR VRPe adjXVWPeQW fRU Whe fiQaO IRP. 
BeORZ, Ze RXWOiQe hRZ YaUiRXV VeQViWiYiWieV cRXOd be iPSURYed WR beWWeU iQfRUP PSE¶V SUefeUUed 
SRUWfROiR. 
 

1. SeQViWiYiW\ A -- ReQeZabOe OYeUgeQeUaWiRQ TeVW 
ThiV VeQViWiYiW\ e[SORUeV Whe iPSRUWaQce Rf PaUNeW VaOeV b\ SUeYeQWiQg e[ceVV UeQeZabOe 
geQeUaWiRQ fURP beiQg VROd WR Whe Mid-C PaUNeW. The 24-\eaU OeYeOi]ed cRVWV aUe RQO\ 
VOighWO\ higheU WhaQ WhRVe Rf Whe Mid SceQaUiR, aQd Whe PRdeO VXcceVVfXOO\ PiQiPi]eV 
RYeUgeQeUaWiRQ Rf UeQeZabOeV b\ VeOecWiQg biRgaV aQd baWWeU\ VWRUage aQd OiNeO\ cXUWaiOiQg 
aQ\ e[ceVV UeQeZabOe geQeUaWiRQ. TheVe deWaiOV PaNe VeQViWiYiW\ A aQ aWWUacWiYe RSWiRQ, 
eVSeciaOO\ cRQVideUiQg Whe decUeaVed SeaNiQg caSaciW\ cRPSaUed WR Whe Mid SceQaUiR. 
HRZeYeU, becaXVe WhiV VeQViWiYiW\ iV UeOeYaQW WR diVcXVViRQV RccXUUiQg aW Whe VWaWe ageQcieV 
UegaUdiQg Whe defiQiWiRQ Rf ³XVe´ iQ RCW 19.405.040(1)(a)(ii), iW Pa\ be iQfRUPaWiYe fRU 
PSE WR e[SORUe hRZ PaUNeW aYaiOabiOiW\ ZRXOd be affecWed if aOO WaVhiQgWRQ XWiOiWieV 
RSeUaWed ZiWhiQ a CETA cRPSOiaQce VWUXcWXUe VXch WhaW UeQeZabOe RYeUgeQeUaWiRQ ZaV 
PiQiPi]ed. ThiV ZRXOd be difficXOW WR PRdeO, aV Whe VXddeQ dURS iQ WaVhiQgWRQ PaUNeW 
VaOeV Pa\ aOWeU Whe Za\ RWheU XWiOiWieV iQ Whe UegiRQ SaUWiciSaWe iQ Whe PaUNeW. RegaUdOeVV, 
iW Pa\ be ZRUWh PSE addUeVViQg iQ Whe fiQaO IRP WhaW VeOecWiRQ Rf VeQViWiYiW\ A¶V SRUWfROiR 
ZRXOd iPSO\ RWheU XWiOiWieV ZRXOd haYe ViPiOaU UeVRXUce SOaQQiQg VWUaWegieV, aQd WhXV, Whe 
iPSacW WR PaUNeW aYaiOabiOiW\ ZRXOd be difficXOW WR fRUecaVW. 

 
2. SeQViWiYiW\ B -- RedXced MaUNeW ReOiaQce aW PeaN HRXUV 

ThiV VeQViWiYiW\ UeVWUicWV PSE¶V UeOiaQce RQ PaUNeW SXUchaVeV WR PeeW SeaN ORad. ThiV 
aQaO\ViV ZiOO be cRPSOeWed fRU Whe fiQaO IRP. HRZeYeU, Whe cRQWe[W PSE SURYideV fRU WhiV 
VeQViWiYiW\ iV SURbOePaWic: ³PSE cXUUeQWO\ XVeV PaUNeW SXUchaVeV Rf eQeUg\ iQ RUdeU WR 
PeeW dePaQd aW SeaN dePaQd hRXUV. AV CETA SXVheV Whe geQeUaWiRQ Pi[ Rf Whe Pacific 
NRUWhZeVW WR becRPe iQcUeaViQgO\ UeQeZabOe, eQeUg\ Pa\ QRW be aYaiOabOe fRU SXUchaVe 
RQ Whe Mid-C PaUNeW.´  BecaXVe WheUe iV PeaQiQgfXO YaUiabiOiW\ iQ Whe geQeUaWiRQ SURfiOeV 20

Rf UeQeZabOe UeVRXUceV acURVV Whe UegiRQ, aQd becaXVe VWRUage WechQRORgieV -- eVSeciaOO\ 
aV cRVWV cRQWiQXe WR faOO -- ZiOO iPSURYe Whe fOe[ibiOiW\ Rf Whe gUid, WhiV QaUUaWiYe SUeVeQWV 
aQ RYeUO\ QaUURZ aQd aUgXabO\ iQcRUUecW YieZ Rf Whe caXVe Rf SRWeQWiaO OiPiWV iQ Whe 
PaUNeW aW SeaN hRXUV. If SeaN-hRXU PaUNeW aYaiOabiOiW\ dReV decUeaVe RYeU Whe SOaQQiQg 

20 P. 5-45 
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hRUi]RQ, iW ZiOO OiNeO\ be iQ SaUW becaXVe Rf Whe PRUe e[WUePe ZeaWheU eYeQWV, a 
cRQVeTXeQce Rf Whe gORbaO cOiPaWe VhifW, PaNiQg UegiRQ-Zide eYeQWV Rf high eQeUg\ 
dePaQd PRUe cRPPRQ. 

 
3. SeQViWiYiW\ E -- FiUP TUaQVPiVViRQ aV a PeUceQWage Rf ReVRXUce NaPeSOaWe 

ThiV VeQViWiYiW\ e[SORUeV Whe cRVW VaYiQgV aVVRciaWed ZiWh VecXUiQg fiUP WUaQVPiVViRQ aV a 
SeUceQWage Rf UeVRXUce QaPeSOaWe caSaciW\, giYeQ UeQeZabOe UeVRXUceV RfWeQ geQeUaWe 
beORZ WheiU Pa[iPXP RXWSXWV. WhiOe PSE¶V UeVXOWV iQdicaWe WheUe Pa\ be VRPe cRVW 
VaYiQgV aVVRciaWed ZiWh VecXUiQg fiUP WUaQVPiVViRQ aV a SeUceQWage Rf QaPeSOaWe caSaciW\ 
PSE dReV QRW feeO Whe VaYiQgV ZRXOd ³add PaWeUiaOO\ WR Whe IRP SRUWfROiR deYeORSPeQW 
SURceVV.´  HRZeYeU, Ze UecRPPeQd PSE cRQWiQXe e[SORUiQg VROXWiRQV WR WUaQVPiVViRQ 21

XQdeUXWiOi]aWiRQ bRWh iQ fXWXUe IRP effRUWV aQd XScRPiQg UeVRXUce acTXiViWiRQ deciViRQV. 
IQ facW, Ze aUe hRSiQg WR PeeW ZiWh PSE WUaQVPiVViRQ SOaQQiQg VWaff iQ XScRPiQg PRQWhV 
WR e[SORUe addiWiRQaO SRVVibiOiWieV fRU XQORcNiQg fOe[ibiOiW\ iQ Whe e[iVWiQg WUaQVPiVViRQ 
V\VWeP. We aOVR ORRN fRUZaUd WR VeeiQg PSE¶V fXWXUe PRdeOiQg Rf cR-ORcaWed ZiQd aQd 
VROaU ZiWh VhaUed, OiPiWed WUaQVPiVViRQ caSaciW\ dXe WR Whe cRPSOePeQWaU\ UeOaWiRQVhiS 
beWZeeQ Whe geQeUaWiRQ SURfiOeV Rf WheVe UeVRXUceV.  22

 
4. SeQViWiYiW\ O -- NaWXUaO GaV GeQeUaWiRQ OXW b\ 2045 

ThiV VeQViWiYiW\ fRUceV Whe PRdeO WR UeWiUe aOO ePiWWiQg UeVRXUceV b\ 2045 aV RSSRVed WR aW 
Whe eQd Rf WheiU ecRQRPic Oife. ReQeZabOe NRUWhZeVW UeTXeVWed iQ DecePbeU WhaW PSE 
PRdeO a QeZ VeQViWiYiW\ fRU iWV fiQaO IRP, bXiOdiQg RQ VeQViWiYiW\ O. SeQViWiYiW\ O VWiOO RSWV 
fRU QeZ gaV bXW fRUceV Whe PRdeO WR UeWiUe e[iVWiQg fRVViO UeVRXUceV b\ 2045. A QeZ RU 
UeYiVed VeQViWiYiW\ fRUciQg Whe PRdeO WR VeOecW fURP Whe fXOO VXiWe Rf QRQ-ePiWWiQg 
UeVRXUceV -- iQcOXdiQg 4-hRXU OiWhiXP-iRQ baWWeUieV, SXPSed h\dUR VWRUage, aQd h\bUid 
UeVRXUceV -- WR PeeW aOO caSaciW\ QeedV aQd aOORZiQg e[iVWiQg fRVViO UeVRXUceV WR 
ecRQRPicaOO\ UeWiUe ZRXOd be PRUe iQfRUPaWiYe, eVSeciaOO\ if Whe cRQVeUYaWiRQ PeaVXUeV 
Rf Whe Mid SceQaUiR ZeUe aSSOied RQ Whe fURQW eQd WR UedXce caSaciW\ Qeed RYeU Whe 
SOaQQiQg hRUi]RQ. 

 
5. SeQViWiYiW\ P -- MXVW-WaNe BaWWeU\ aQd MXVW-WaNe PXPSed H\dUR EQeUg\ SWRUage 

ThiV VeQViWiYiW\ iV VSOiW iQWR WZR aQaO\VeV: 1) baWWeUieV aV PXVW-WaNe UeVRXUceV fROORZiQg 
cRaO UeWiUePeQWV iQ 2025, aQd 2) SXPSed h\dUR VWRUage aV PXVW-WaNe UeVRXUceV fROORZiQg 
cRaO UeWiUePeQWV iQ 2025. AV fROORZ-XS WR RXU DecePbeU 15 feedbacN WR PSE RQ iWV dUafW 
SRUWfROiR UeVXOWV, PSE agUeed WR PRdif\ VeQViWiYiW\ P WR beWWeU iOOXVWUaWe Whe UeVRXUce Pi[ 
aQd SRUWfROiR cRVWV Rf diYeUVe VWRUage RSWiRQV WhaW aOigQ beWWeU ZiWh Whe SRUWfROiRV WhaW aUe 
ePeUgiQg b\ RWheU XWiOiWieV iQ Whe UegiRQ.  

21 P. 8-46 
22 P. 8-47 
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SeQViWiYiW\ P cXUUeQWO\ e[SORUeV a fRUced deOa\ Rf SeaNiQg caSaciW\ addiWiRQV WR deWeUPiQe 
Whe SRUWfROiR cRVW iPSacWV aVVRciaWed ZiWh eaUOieU SURcXUePeQWV Rf baWWeU\ VWRUage aQd 
dePaQd UeVSRQVe. BaWWeU\ VWRUage iQ WhiV VeQViWiYiW\ iV UeSUeVeQWed b\ 2-hRXU OiWhiXP-iRQ 
baWWeUieV, Zhich PSE chRVe becaXVe Whe\ aUe OeaVW cRVW. HRZeYeU, ZhiOe WheVe 
dXUaWiRQ-OiPiWed baWWeUieV Pa\ be OeaVW cRVW XS fURQW, Whe iQcUePeQWaOO\ PRUe e[SeQViYe 
4-hRXU OiWhiXP-iRQ baWWeU\ ZRXOd cRQWUibXWe PRUe WR UeVRXUce adeTXac\ aQd fOe[ibiOiW\ 
ZhiOe aOVR UedXciQg Whe aPRXQW Rf VWRUage SURcXUePeQWV UeTXiUed WR UeSOace SeaNiQg 
caSaciW\ UeVRXUceV. MRUeRYeU, PSE¶V Mid SceQaUiR cRQVideUV 4-hRXU OiWhiXP-iRQ baWWeUieV, 
OiNeO\ becaXVe WhiV aSSeaUV WR be Whe iQdXVWU\ VWaQdaUd,  VR chaQgiQg VeQViWiYiW\ P iQ WhiV 23

Za\ ZRXOd beWWeU fiW ZiWh PSE¶V SRUWfROiR cRPSaUiVRQV.  
 
PSE haV agUeed WR UXQ a VeQViWiYiW\ aOORZiQg Whe PRdeO WR VeOecW fURP a ​mi[​ Rf VWRUage 
RSWiRQV, QRWabO\ 4-hRXU OiWhiXP-iRQ baWWeUieV aQd 8-hRXU SXPSed h\dUR VWRUage. We ORRN 
fRUZaUd WR VeeiQg hRZ WhiV addiWiRQaO VWRUage UeVRXUce diYeUVificaWiRQ Pa\ iQfOXeQce 
PSE¶V fiQaO UeVRXUce VWUaWeg\. 

III. CONCLUSION 
  
ReQeZabOe NRUWhZeVW WhaQNV PSE aQd Whe CRPPiVViRQ fRU WheiU cRQVideUaWiRQ Rf WhiV feedbacN. 
We aUe RSWiPiVWic WhaW Whe chaQgeV aQd addiWiRQaO aQaO\ViV Ze haYe UecRPPeQded abRYe ZiOO 
heOS PSE WR ideQWif\ a OeaVW-cRVW SRUWfROiR WhaW aOVR SXWV Whe CRPSaQ\ RQ a SaWh WR achieYiQg 
CETA¶V cOeaQ eQeUg\ VWaQdaUdV aQd Whe CRPSaQ\¶V RZQ ePiVViRQ UedXcWiRQ gRaOV. We ORRN 
fRUZaUd WR cRQWiQXed eQgagePeQW aV a VWaNehROdeU iQ WhiV 2021 IRP SURceVV. 
 
SiQceUeO\, 
 

 

23 ​See, e.g.​, AYiVWa¶V DUafW 2021 EOecWUic IRP (JaQ. 4, 2021), aW 9-13, ​aYailable aW 
hWWSV://ZZZ.P\aYiVWa.cRP/-/Pedia/P\aYiVWa/cRQWeQW-dRcXPeQWV/abRXW-XV/RXU-cRPSaQ\/iUS-dRcXPeQWV/aYiVWa-2021-
dUafW-eOecWUic-iUS.Sdf​.  
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