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lExecuti ve Summary

1.1 Need for a Fresh Approach to Demand Flexibility

Californy adgsteéemctsiantder i nder pmitch wtaryan ©f dr0
powerwihteh ehpeght e netration of renewabl es, el e
transportationghatnhdeed ep! ¢ BmMBht dostbi Rst)ed ene
Many stakeholders are concerned about potenti
power(sagea i leamnidom g@eietnng ward it i s essential fo
demand response (also rxafbarlried tmmnag elmeard )o rasd
i ntegrated r estome ete tph e nSti antge &8l RPYggn &asgdes GHC

Demand Response (DR) continues to play an i mp
goal sl iThmenCa Public Utilities Commission (CP
policies to promote DR. Tihetsweoap ol iscireas egamresbe
mar-ketegrmategf @®@Rso ref ersi@dke tDARafdaDSORPgd fyy i ng

DR (LMDR) based-domhfareangatefl tiames or utilit
progr ams.

Fortunatelyndsomet od ¢arl itere, specifically thi
buildings and @il owtmenitn od u BtTA(MmODrERde-spdesent s
pot e(nstedealsetcot iaodnd r3e.s2s) t hewcbhhél Ehgeesdsasenergiye
t rsafnor mati on, hel,pedotegGbhlGeemessgwams esi mpr ov e
reduce g omsti mdf service. These trends are dr
el eendi asecapgal@alt ef doefex ibbelienlgiem teemremg yoftow!l d be ¢
generated. Some stakeholders sumg@ecf tthete ltecet
end uses and BTM DERs, if aggregated, -coordin
scale demandefmeenxti)b i Iciotuyyl dmgrnay a major rol e i
the Stateds electricity system.

HaweverCPUICHUS rent approachSSEDRdamdedmvid@&dad ons e
maty obteve | | positioned heedédil eswsarirdepetr gp olgi gire d
becamdéarsrciactire ntgon d manage¢ men tseeeevm@igunpport
Cali folrmamggesaésgy

With the experience gatimrertdedgmhatoagdSDRep CRPICH ™
mar ket s, stakehol der s 3h.a8%.llotviet gig c@ameir enxsi t(ys ei
SSDR @moigmpl ementation, highctieomrl costcondmudik
flexibility. With respect to LMDR programs, o
comprehensive review of the under bhynrgaeg o€l ectr
serious i ssues ( stelree spercdliiofne r3a t3i. a2nrs, @ éicrnodbliandtii nagL
(e. g., for sol ar, ,ienlceecnttriivce sv efiha iecd uenvme ancaANeEimMiesat dol,r
equeftiabeéd coasnd rrecdloadgdardydtcosabi | DER ¢ @p anlbimeit ti ize
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sever al proceedings, parties have pracedded t e
r etailme gridpcovdidei bos h customer bild] benefit:

| f tthee iSst at o fully capi deemtth @l siegmibfliecda oty d¢dr
cust omer DERSsgnehg gkoe yp roocbhliecnk ernel ated t o demand
be reBot vedrge numbers of commeomeabk) (botadopt,
demand masnoabgnesmenthe scale necessary to support
automation technol ogiuessesf oarn dc oDhEhResrp prdeumsst g vogea r i o
ubi qui ttdhties. b&otrruest tdherebusutstaredkistabl e polic
st arnddiezesdly to,anapl ®@mesnitndust owo,$§bediebkeéodemand
managementarcd piamti digndaniae ut sheenndlaenvd c@@EBRs fboyr duesfea u |
bwl | cusdsseser cl

1.2 Staff Proposal

This Ener gy Dei vpippeoptoladd )t hveh iIIPYICi EmepBot by

demasnidde resource management through a more sy
response and trheattafidafryaitsed dcrt & ad etghye emer gi ng gt
opportunities associated gwiarhd tthrea ngsrpoowttha toifo nr
and btehmericer DER depl oyment by electricity <cus

The paper proposesgua dgciromngpciephleenss,i vaendirigssvigoml, i cy
devel opmentappgr afaludnx vielresBERmanad agedent and corl
sol savainl abl e ,t oi moilntl i cegl i ytpthlme ss ghout t he state.

Accor &EDn &t g fmfe ndestclien aGQPUC i nitamékermeiRuée maki nl
Action Planwtf@akebhapTpaplkrds proposal

1.2.1 Vision Statement

This rppapermérads t bet EPURBhp@athusyoxchsieve: widespr
cust adpeiri oncostl owdvanced flexible demand and
soluti otnhse @ama v yandf i ed, unidemami tyeacremisc
Policies in pur qreiltadainmghlsel sh oylilis@ wine ss haaud aci at e
ongoing transformation of the electricity gri

1. Mitigateyrahdabrid integration challenges
enwse electrif-i tredati o ,DEM d ebpd hoiymdent by cus

INotGeo:n si s ttehnet owbijtehca d b bls ®fER Ac tEDonStRlfdn r2x.ClBththeax sl bhat whet he
and to whhdte maxtdeft exipbridpdyed eiamatwwiud dwohbi éte d -oount amr odpetf aul t ba
f ocrertai natuat dmeres dat eevfadluladwiomg a concl usi ve

2S &P UCER Act i oant.(Pdvaana)t 2a. b0l e
https://docs.cpuc.ca.qgov/ PublishedDocs/ Published/ GO0O0/ M467/ K4
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2.Mi nieni sdhrod ttl emmg cost of service associated
I nfrruecdtur e, and

3. Fully |l everage capabilities of customer DE
compensagtriadnpeovidess by the DERSs

1.2.2 Guidin g Objectives

I n supp@eotl i cft hihsspipoanp,erses that sud et CLPUdLCevel opn
policy roadmap or éetahmee wooolkljoevhibngr s®ioul d achi

1 Enhasgadivisa and airnd ivmeecladni s mémd rod efnladA iebi | i
management .

2 .Ma ktelwea lode en ecragpyacaintdy ser vi ceBERwoorvei ded by
transp drasretdetadshmde gr i d conditions.

3.Seamlaecse inyeoddiaftfaenrde netpo li i mg up odiisttyreisb uotfi on
com@mniUbDsGand | oad s(elr S4B shigntshind a1 ttahesd & C
jurisdiction.

4 .En s sfr el | recovery of <cost sf oas seogeecatéradetdiwayrt h
delivery, C ecnasui sspttei nota nvdil tenhe o coatsahcd of stt

5.0f sept it a@llcu st d wir sl and demahdipomeashageimemt ag :
bill ,vodrmdifilotwar dupdge rgiemerafti @emer gy

6 . EncousgirmgestBieMERIi nncl udigng Y elgarnadi ¢ oo gr i ds
withosthi ft spatrda icomating customer s

1.2.3 Policy Roadmap

I n support of and cositsatse mgbulit dwintgh ot bhipee sat bpoavpes rv
describes a comg mapceennstiewa éph paadeinadyu ineovs al | y
acce,dsyinbabeiacn o ;mt ai | el ec.T hecr bcpodnpsa gschepp esdiflganra |
structur et bpdrderseesnstiantg oln) of el ectricity ©prices
electricity rateprteafomrsmtoamdtd )mi zwesteonndaogy con
convenience, this whitepape(Ca leiffeo xiildei telde r o
S gnabnefd@mer oposedc amsidsMagyoddilceymea natlsl tion tbend e d
avad obdrmre -opthasifol | ows:

ELEMENT 1: DEVELOP STANDARDIZED, UNIVERSAL ACCESS TAOHE
CURRENT ELECTRICITY PRICE

T Statewbdsedwelbnrtal to provide current el ec

T Accommodfatperriecnitn g WDhGauntidS Efsr o m

SNot e:poTlhiecy rpadmapusalyyr etf eefrfr earmdU NIt e h H | ddydrr ami cs,i gencad n o mi ¢
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T Engage tech [/ iiaddicsgursyt oeanea sy segednr geyv el op
management solutions.

ELEMENT 2: INTRODUCE DYNAMIC ELECTRICITY PRICES BASED ON
REAL-TIME WHOLESALE ENERGY COST
T Resal me pricinlgodcdatidonali CAh StOwdal BHd miang co st
energy.
ELEMENT 3: MODIFY ELECTRICITY PRICESTO INCORPORATE DYNAMIC
CAPACITY CHARGESBASED ON REAL-TIME GRID UTILIZATION

T Capafci toadt rleantkeeadt e degree of congestion |
i nfrruacsctap ef wirt yel ectricity generation and del

T I mplements the design principle that fixed
utilization is higher.

1 Shiifxtedf coystomteax olvobead dr ilva s1ggd caamp amant gi nuglg rc
adding incr,ememitladc oearhpuarpippgoeee€nue requirem
and minimizingshunfithnst,.enti onal cost

ELEMENT 4: TRANSITION TO BI-DIRECTIONAL ELECTRICITY PRICES

f Cusomers i mport tohseameg poyammp@Eeirtgey . at

T Fair, t & mardastpiaorneanlt ,compensation for grid ser
DERIsi ntkeedoi ded mar gi nal costs

ELEMENT 5: OFFER A SUBSCRIPTION OPTIONBASED ONCUSTOMER
SPECIFIC LOAD SHAPES

T Customer s amons$ltalaydebsaldaepd o n fainddih@er iacsosa@qe e
houed gquaingasitp raket e rmma mteldl.y pr i ce

T Proagabnkt and revenwdhidel Isectdilorencoluataigliin
benefoadabshi ft.

1 Ease customerurtrreannts irtaitoens ftroondycnami c r ate.

ELEMENT 6: ENABLE TRANSACTIVE FEATURESALLOWING LOCK IN OF
FUTURE ELECTRICITY PRICES

T Cust oonpetri oommibtut ur e I mp oernte r aymdeteaxtrp nog rmse abe f
(based onhofooertmaetesnpenndpyo pg e me rza&t i on

T I mproved pl anhbiolpigtrynfiiockrh SJID,6/ LSEs, and cust (
theervice. providers)
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Thkei gilbel ow il lustrates the overal/l policy ro
oCcaFS& framework in this paper.

Three PCdll RUS
Fr amewor k

Si xeneelntCa |l &-fUS E
Fr amewor k

El ement 1: Stand

Price Prese

Customer Opt
Energy Opti

Figure 1-1 The CalFUSE Framework

1.3 Structure of This Paper

The arredner of otrlgiasnipaeperasi $ ol ows:
Chaptsaurmmari zes the procedur al background of p
dynamic retail rates to customers and achievi

Chaptperets& nt he probh edaenada bt emes tambeenektfle€ birve
syneragngds aildeebmaen d r e s p o nsster aatnedg yr ettoaild e trtaetre addr
il ssues associated with the transformation of
Chaptppemre stehdetad f e ogroishailn,g gtubiedjiencgs amd st he polic
roadmap f ocusgeal |oenpuinbnifpgl edneqitigm aC a (Ciaff d-jgSiEa g y
Chaptddrsciusses theimplil emeehdaal) FEMm@anetwo r «f

Chapteexrami me sl e arvrmairnpgdl sfprsoongm d ms ar otuhnadt thhaev e o0 L
i mpl emented dynamic retail rates.

Chaptceorncdi udes the white paper and obfhhers Staf
i mpl ememat aSttiaodmnrewdafde ddmapd flexibility roa

Chapt(eArpp& ndi x )t hseu nbnEaR i Azcetsi ©tha kPd flaend dilealcrk@ s @ o n s e
t o ED pStoapfofsdasl tphM=\gise0ndld mand f | exi bwiolriktdyh onpan ag

4Sée t ps:/ / www. c p uantdoap.iqgcosv/teinrededset/er o seiss / -d e snp-dhd/stemas o n s e
wor kshopsdeaddiemafelde ximb n & g éevme rkts h o p
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2Pr ocedur al Hi story

This peesentveavhbewepmobceedlueaamcl adeegi pg s,
wor kshops, andatshedbelbe stnadedr ttiahkee INEEP@ICI ¢ i ng
greadaéemdndexi bildiythyamt ltcr o ag le s, d edneamaln & hrae gpeo m €4

l1.CPURatDesiPgn neeindRul e mKL D@ 1tBhCeP U&Ld o mtnedupdat e t
i rate pdeasnicgnpwh deehnchmar ks to measemakiihmg succ
proceedingpr eddhPWULCHDast € otmma t gneermnvtati on, equit
magi nalat emataiedge d ihCeUd@&S o mmi t medBio ntbao i tghhd
Prind&iples

|[The 10 CPUC Rate: Design Principles

l1.Lowncome and medical baseline cus
electricity to ensureolmbhsrt)naeds
affordabl e cost

2.Rates should be.based on marginal
3.Rates shoul dchesbatised pnioospl es
4 Rates should encourage .conservat.
5.Rates should encour age r ecdodacdte notn
demand

6 . Rates should be stable and unders
7.Rates shoul d gseurbesrialileys , ayvuob |gle star ets|
appropriately support explicit st
8.lncentives shoubadempte explicit and
9.Rates should encour agemakiomg mi c al
10T.ransitions to new rate structure

outreach that enhances customeand
mi ni mi zes amraodnespslrtolpea i itlell yi mpact
transitions.

2.DER Actilo.a@@bLann 2016, the CPUC I g¢lseaxved aist :a
roadmap to facilitate ptrhoiancktiinvge,d ecvoeol rodpimeantte c
f odre c insa koenr s staf T h ea nBIEtRIRoaakh d h @sstdreatselga e s d
t DERepl oysemda ntdat e f s, i nfrastructure and p

5SBonbrighoPrJ amnéus @ & RatheysCol umbi a University Press, 1961.

6Cal i f oruti ialC@Pmimie $ ciodDER Aco6i Ba®Plaaai |hatbtlpes :at/)www.oemudcas cpuc
website/ Files/uploadedFiles/ CPUC Public Website/ Content/ About
Acti on%20P|l an%205317%20CLEAN. pdf
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| i nklatg éasl sordp heatref orms of CAIMBSODEshDID@@hy Mar k
Upgrade and the CECO6s advadces in real time

3. Advanced RButbelFolreugtiOgl®ur suant to DERt Aet CFWUCPI
held its Advanced Ratteo Dceosn gind egru bil n rcdAf atriuvme |

k etyheme of this event was the I mocemmp atcii @ielnitt
demand cMN@DQ@e)p, CBWICs themmi t-man$ &4 otoicwisppant s
arguleadt | ocati etniarte, pmmaircginnga ligs aaemeesfsfl idaviedmti b

cost cadtsamitniomiczoes tt ed ect whtl ey wslesicaht eggr i d
benefits

4 Petition f ororRuRTeRmmekntthagr ¢ @% 9 )n. November 2018,
California Solar &r8tar &ger ys &t ioataigen AsCGalci
Services, ENGIE Storage, OhmConnect, I nc., t
St em,f illreadd. a RRid teint@iRdrmR Jyii ensghCeP UtCo o pen a rul ema
addr ess(l pRortdoepri csst ateds 3 | arge | OUasritofoffer
customer ) asseég@RrWld c ochesmadred chbhogb feform
c od indeemd -cnooinn diednemtds®thar BER was denied on proc
but hGePUICaesn coutrtpepae d i es t et dopiionsg iurp itrhceisvi dual
proceedings.

5.CPUCoad Shift DR WorTh€ERYICohaodupPhi( O1Wdr ki ng G
establish®r@ 1Byl d Dsg9gd 1d& coll ectionleVfepagduct
CAl SO nbaarskeedmmay-kef or med ¢ ,f ome wlipaemiks msoad r educ
and peak gen®Croantmoonn toof ftthaeksd.e puoposhlsnified
| ocati onal tempor al pricesoamdnafbe dertbDvVveoy ¢
change in conjunction witohopowtiitliiotny price s

6 .LBNL PR et udy U2@z0).aken on behadpthacfe tshead@
was initiated in 2015 onnetrhgey parnedmirsees otuhracte nae
wi | | fundamentally change the operational dy
st uWdB/NL r e heaavrec hqeurasnbiii Ifiiteyd a&@rhde t he cost of wus
meet capacittyed eerdist iacta 't dhriesut raistl yi ond of cheed stthad e .
concepptag8eq thted , S amdchy as di st i nocul df obremse coofn oD

“California EnedD®Ryl G@mmdirsgsi2an,200@8

8California Public UtilitiesPCemmnsatbansoanti7BhEla;tbabeeBRabeér|
https:// www. cpuci.ca655M8gener al . aspx?

9California Publ ioccP-UHBOK| 6i éF* bCoummiys Bi,o 2,019, 13.

0o Fi nal Report of the CalifkirngaGPobpiddrUuaad( Bhai Rathmkies ot 9 nod
https://agri-dovotre&kst ouml/ eovpds/ 2019/ 01/ LoadShi ftWorkingGroup_repo
11A6 t ghheeteetr al ., 02015 Cal i for ni aChDaerntainrdg RCasl pi of nosren i Paodtse ntei maaln dS t Rue
Report on Phase AafilRetsméit/s/, 6oApDi b/ 2018172/ 1421793

2 d at 2
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i ncentindiszeadad fully ROewonfi dlblay shiftabl e t
assaciwitten | ow whol esale en®rgy prices and e
7.LBNB udy on th Potenti al | mpa(ca GB )| doynnga mi ¢
upon the results and tools from the DR poter
examinend hreewbwehdlle ai mpacts of a tr&asFUIS&En to
framewoorpkosed .i nTheéridympamieci ncaaarigdr avt e whol es

e
t
I

prices, and scarcity pricing to croesctosv.erTyheut i
study wil |l al so assess the impact of subscri
recovery, ainfdf e hentevmé tulad @ oldo gi e sl otaod asshsaepses
subscriptions. LBNL willrluaadsgleapéeth ewalatdhdwaes

during the course of Phase 4 of the DR poter
on customer el ecotardi csitapebiultlisl,i tsyysdean r ecoVe

The research studycenhbhriaddress the foll owin
a)l mpacts of dynamic rate on customer bills
do not change €onsumption pattern

b))l mpacts under an elastic scenario, where
(1) amount of DRRprtagcurce 200 Ulloda dbamnida peo w
whol esale electricity price impha)xtimga89gt =

on power sector emi ssions and system cost

8.CPUC Energ§ys DAdvamoed DER and Demand FIl exi bi
Wor k s(h®p2 10n May 25, 2021St@PUf&eBoekghopi vosi
pr ewBewrfopfosmdampr ehemadimae wo dfesapd tepptdondba o f
flexible denmamlduwhaonnasg enmenntmi zi ndprtalug hé¢ o €d, of
dynamic ecohatthiec sfsogwsalo f“St hakehwhidee papmpeent
wo kshop are in8lAded in Appendi X

9.DER Actiof(2bR®ec2@erlf i t fite pvuebrl s ifcomdhrea f t
Action PlraheRs®devasgni zes the ropel atireose CP

regulatory bodies and |1 OUs in service to our
Further, It sets tar geatgnd astoelsuttioo nismpsluecnhe nats v
enable private sectoadpshdpgemecdanh smms payi f
underutilized resources such as EVs.

13Ger ke, Bblihaea!|lCabDe moRasipaPo s e @tuiddylas i nRelpor t Soiets d@hceugh
2030awrence Ber ked etfya Bt on2a020Qab

14CPUC Energy Division, O0Advavamed eER t avattyr Bbheon®O®Fll.e xi bi | i ty
https:/ / wwwn & psricmtibospsi gcosv/fein ered v brit s /-de mpdlsedermasponse

wor kshops-deddemefelde ximb nh & g éevme rkts h o p
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10SDG&Eo mmer c Bk aEVTiIi mr BposahGgn (J2ud2xy1)3, 2019,
filedafAPAIP V06 and proposed a new electric v
HP) r at me ¢t bduusteyr/rvheetslyd ¥ (HD o mme r ainadl dEV ect curr e
chargi ngOn( DA@FRA)l. EZRUIC2QRED 4 hE t o aprpmove an
rate waiver met sredeMBepbBbranel PCFC el ectric
SDG&Eubsequed@i2iyd 23 CPtULP proved (with modific
SDG&E®Gs proposal fomebeErMetar gt egf bo aadteepdevi 2 h e
maxi mum demand of 20 kildwamidly orsgdeatena] ¢

On December 13, A2d20106 SIDoG& Ea fReeaeld Ti me Pri ci
approvedPWwWGi el i SDGE&BNPpr o-popasgtd ppa Leod on hou
dayhead CAI BE®tpgecilngf iitpr ppaogadd ottdo e DG&E
C&l customersinoumhiygetwi oh a5 mpar tCiCcA,p aNrEtMs a n d
and chRt omer sdfaroen @xdloudnaageSRP&B poaed to
i nclude all customers classes except for str
I mpl ement stage 1 by end of 2022. For stage
Letter wnt@2f2024 dleitgaiildisl,i tiynclruadtiengdesi gn,
requirement. This is an open proceeding.

l1IPG&EOmMmMer c&&kaEVTi mPr PposahlgNd2O®mldePrG&BO 18,
fil.e28 DAfBcanew conbg CENVAttleat iadsculbusdcerdrpgtei iom ¢ h e
| i eu olmanNCOEslsedcr eati on of a new class of ¢
on théh@RUI@.s@edA D55 approvingwitthre megil ficaaibp
t haubst aeddialleel yamount of tehacbuldsdr i plthtibse 0b e
Decision also required PG&E to file an appli
mont hs.

| ®ct ober 2020 A2 BB@&IELofri lae RetaHe Ti mbab®Petdltdng (
CAl SO ¢t amuhrehapret (fDoOA'M)c o lBMeU scéiash. CP UiGses (D g d
12D1dut hor i ztim go fPIGe&rE aanh eoapdt,i ohnoauhrol tiya T Pa rpa tl eo
l i mited tas5®@rciugsitnpaniel tys parso ppins eodpt i on al rate
eligibo eatiolliltyds tBesi nelshgr Bceedrning ¥Yemac he
amdditional study that PG&E needs to compl et
components of the new rate.

In additi omRTtPaatteh & oatbidolleecst,r iIPPG&Hetass GRaCr tPh as e
applicatimngpphlaist afgielmend &dp emT R or antuel t i pl e cust
The decision feorotlkeetkippecstiesdlah yoR20212e

12Summer Rel i abi anAyt Raubiemadi n gRa(t2e0sk aBi.l ot s
response to the August 2020 rolling outages,
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resources and dynavriiead nr ated 9§ aldnt | aedsgt ragresmisrhge W i
pil ot Emer gencygrlLaona d EReRiPWoréa sb oa Pppanyc e demand
program that compensates voluntary increment
customer during a program-eceecndrdad i gmgied eeme
Program pactudéepati oerceddiyd eenntrioalll ecdu sntoonme r s ,

aggregators, customers -weshdRuol e &8 ahegay pge gnégt o
station aggregat-ovreshi(cil rec lcundaivrgdn inlgd @hndW MR IGar g
the grid) and directly enrolled residential

Additionally, dynamisdci hlgeraftescaoy fatilitate
directed PG&E and SCE to p&dloEPM@d&afies alesi gns
previ ewsady a2t5,t h2e021, wor kshop andiwietsicri bed

| oc atainodn mar-gasatd ddosutr |y dynami e irmeet egse ntehraatt i
capacity, and other costs to incentivize par
periods.

13CE@C oad Management $R8TdhEr CECUpmhatté ated a ru

Docket NOMBRB8)y P& amend existing |l oad manager
address the concern that oOexisthnftdemahdade
periods of high renewabl e generatiofnr,eeand tF

grid of %t he future.o

As patitutp doaft elsM$ ot ht ¢h aSrEeCant eodnu a inveaarccaelslsy bl e
customer raMeekintabmase, Déma@and Aut camat ihoamss Ser
proposed to adopt regulations to oform the f
and | ocation dependent si-gmaldlsed hlaota dsant db ep ri
ti chemdnridbXx i ty on tHlré ee lpercotproisce dg rriedg.ud ati ons W
possi bl yaCaEdCo Btuesd nat® / Pkedt?if2n.g The regul ations
uti,J itnebuding laOds LeSECEAs, POUs

a)Develop reamageéhattlkesast hourly and reflec
within one year of the effective date of

b)Update-ddehpeentderet rates in the CEC MIDAS d
the effective date of the standards (2022

c)l mplnetmea standardized method for providin
access to cus m s O rate informati on, W i
( 2

t omer
regul ations 2023) .

LsSeCePURUIl emaki -bDPODOR)LBZAG i ssued on December 2, 2021

16Cal i f oryniCoontmiesrsg on. OAnalysis of Potential2ZAmMBrFdmaht St abf t he
RepNoe&/mb20 lavai lhdblpe : dtt)efiyl caggew/ Get Document Casiprenttn d2Z2ZUBOB&

171bd
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d)Devel op aeflfiesdt iovfe caousttopmrad grda mpg itfoar raeedplo n:
i ntegrate inf-demandentabauéstamd automat.i
existing customer education and outreach
date of the standards (2024).

e)Of fer voluwiharnyy @ma mtartagei podtl iedossstddrede x i bi | ity
program for all customer s, within 3 year s
(2025) .

14CEC Fl exi bl e Demand( 2@ 8 B)réedqcut hr &td@daedta r d s

mini mum st aap@alridshdase & owidt lirn Cal i fornia to
support grid operations, and reduce greenhot
curtailing appliance operations with- custome

effectiveness.

Th@EC is updating flexible demand appliance

pool pumpichmwiashles s, clothes dryers, el ectri
batt edeileesc,t ramc vehntleThepgfPEE eqmikeméabin the
2021 on their initial staff proposal and may

opens. [CEC D&6bOKR&1] Number 20

15CPUC 202 2r dRaublielmabPkigiansgen 3B.dam@PUC e dor dabi |l it
En BeRemrmryMa&r8c h )1 o 2ZOo@RrBaptegal smit and/ or miti
el ecandcigthye fT namelaver se panel dfheexemernrtgsy fr .

i ndutsheeny i r o n mecnotnanhy n iateyih iscuenetr 8%l d v teid @@ cea t e

refprmpadabsat ed featail memerngls ebaabsfeadbes cent i vi ze
electrificati®®™ naamddéconbaintbeses. banc expl c
ratepaystratuadiaeg as werhd fasr fe asainmcg ntgh enetcrha

natur al gas and greater electrification. TFh
developed in this proceeding,ailmaltudinng rtihe |
assessipagctrsataendi m he feasibility of 1 mpl emen

18CPUC 2022 Aff or &hlhbsEni Bya nRed eebmadslanyc B .En B@R22 materials avail.
https:/ /[ www. cp uaxntdog.igcosv/teidrededsyt/iraifefisor dabi | ity

S Bag dld av@ali fornia Sol ar) caReaf Bt my atgee Gerstoxii mt WdoinFd K ryu &€roys t 38 ,an
20202t ps:/ / www.memu cxivoea.sgiotve// d i vdiisviiosni so/ ne/ ndénrcauyme st |sivviiedéngma g e

adl ithekxt.s. pdf

05 gEandWo | @kt anf or do Reti avielr sElteg 9 toFe b1 U g r Ratlt@p R:/f0/@Rww. cpuc. ca. gov/
[ me di awecbpsuict e/ di wiisviiocsn ©/ne o ecgn/esuld ilgeh e dmeagn-ldi-thnekx t . p d f
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SAFresh Approach to Den
Fl exi bi Il ity

This ma&gettepacesendbwmmplpa oach to damagdmeheéxi bi |
expandingddensncthbed in the introdmatagr f 0dd otwiso

1.The challenges associated with the ongoing
from the expected high penetration of rene
tansportation, a n-t hndeet pelro ysnBerrivith uotdfe db eehnienrdgy r
( DERs) ,

2. Thsignificannvopemasy dieexghal liwveigd ebsypr ead

el ectri fciucd Dibd@me pdmd mdnitts potenwalal ed oanat

reduce GHG emi ssiontsy, iampd owvedsystem miedi @l
and

3.Th é i mi taastsioocn sa tterda duatpiha rdahleh t o dedcandt aiels po:
d e sti lyand r tt laleeImasni gd et edhesicarlo Be s uglyesting a neec
approach.

3.1 Challenges Associated with the Ongoing
Transformation of the Electricity System

3.1.1Increasing Penetration of Renewable Resources

A. INCREASED CURTAILMENT OF RENEWABLE ENERGY

Californiadsrecgluiimeaet et hgeo eell se cwirlilc sectlmy to tr a
2045. Tbhbetl|l pasthway for achieving GCa020orRPads
model plans for a substantial A< aesne wiarb|ltehe
res caraededteod t he supply oppsttedmloper €adi famadi atdis|
to manage a grid with an incgeawinglgmdynamio
renewalkrgy when sup@pWlyem mpnecesdds c @ @ednatnlde avail a
resourCwmt aiilsmea lrroeuanddy pah gynasanmteln oanver age daily c

at aboewh pe@Bi glayBy 2030, CAI SO projects a rapi
curtaFl gaZnedgeorod eamg Iriamiipthaatdachmsel v ciugtai |l me
estimat edoyt ma ifracnmeowasef four to about 15 GWh b

21No tTeh:e | RP results referenced( Dh®®ABBs i ne Rtull Tednva)wedii endgb i dneatl aii zl eedd
outcomes from the publicly avail able version of the RESOLVE m

22MarRkot hloedieef i ng on Post 202@CAGISIOq ( @Wadilaabhlomabt Dutl ook,
https:// www.cai so.com/ Documents/ BiPreemegatPPd®t PAIO0OGri dOper atii
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3.1.2 Increasing Electrification of End Uses

A. TRANSPCORTATION
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Figure 3-3: Transition of onroad vehicle sales to zeremission vehicle technology in
the CARB Draft 2022 Scoping Plan Proposed Scenaiio.
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Figure 3-5. Customersited energy storageinstalled in California as of March 2022

3.2 Growing Potential for Demand Flexibility

3.2.1 Growth in Flexible Loads
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Figure 3-6: The impact of enhanced flexible resources (e.g., DERSs, EV charging, DR,

BTM storage) in reducing the curtailment of projected renewae generation in
California in 2030%
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Figure 3-7:

3.2.2 Transportation Electrification Potential
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medium/ | afgegvehscheol buses i n summer months
can be dispatched to provide | ocatiexpdrtgrid
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3.2.3 Potential of Buildings and Other End Uses
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3.3 Issueswith Current DR Strategies and Retail Rates

As noted ear | ber ssotmaekeerhednddpemmeart s ththaat cahedcurr e
approach to demand rleMpPR)n stea kpeon itca gwse H ESYS DHRa s nt

companedx confiusinogt wel | positioned to address
scaling demand management solutions to the | e
goal s.

3.3.1Critical Issue Areas for Supply -Side Demand Response
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in 018 the develspthenDRof{ SEDb&) spaphway invol

utility |l oad shed programs into the CAI SO06s w
directly on atnh eccoonnvoenmita soendasligsd mwkirs antlgi ocn .o sWd y wii
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Tr e me nadcocuosmp | hafiemeh e esinn atcthe edede |-oipdree ndemdnd up
respmowere sever ajlexyearise.nchkoweauweér SSPDIRg mpir foiga anms
chall enges and costs and DR capacity procurem
needs of thesgghdahtdlheteyal ecidmel i mat kensi nhagr
prdouaontasyalvemft edii bbd diridghse emerging grid challencg

Some stakeholders have exmrseds eS&SDRo ipad rhrwa yt faa

inherently |Iimited in scalabilityDRASr dmewbek
I ncliugdhe chompl exi ty, high costs, mi salignment k
and | imited flexibility.

Whil e tphreogpreddRl s oexpected to continue playing
el i ebkei Ipirt@yp 6 StIS&E me wolr kd diescChapt src a4 ei sd edneasnidg
| e x i

r
f b hl éeivteyl st on e eedneedr giriantda ¢ e sgaissed earl i er i

CALIFORNIA PUBLIC UTILITIES COMMISSION 22



ADVANCED DEMAND FLEXIBILITY MANAGMENT | ENERGY DIVISION

A. HIGH COMPLEXITY

Stakeholders have noted concéhnsSS®dRoutshiuglt ec
pr oecnuent mechanisms and program i mplementatior

ProcurementM echanisms

The SSDR procurement | andscahpaes ibne eGa $cirfiotrinciiaz e
compl ex and coxdmmpainge Beerlioow si smbaghani pmaycunpr
SSDR resources among CPUC jurisdictional serv
Programs administered by 1 0OUs include:

a)Emergency programs (with participmpatiyon by
aggregat orbse) ,divspiadhc heeadn eynetrpgee nCA1eSO ofnd vy .

b)Capacity bidding pr ogtefpamd y( vaigtghr epyaart toircsi pea
commer ci al customers), where theyDR hreesolL
| Obsn an economefti tbiaem swiitnh cgpenper at or s.

c)A/ Gcding programs (with participation by
di spatched for emerlgyenichest @Us Ibe dCAIc @ oma

d)Alslource solicitations run (byweldthle COWDSETrao
e..,g.Local Capacantyr eRetqu)i rfeanentesour ce ade:
projected insuffi-SS®OmRcyesaoausap-phpfpereftiort
aggregators are eligiblhkhavwe somepteitnee si nb & &

Progr ams ad mipnarsttye reRPi pbrgd viidchdk er rds

a)DR resources selected and contracted by t
(DRAM) to-trmeent relsomutr ce adequacy obligati
f Br yeapisl oats ptrio girtasm,ulwtii mate future to be
pending DR proceeding.

b)DR resources selected and contracted by t
meet their resource adequacy obligations.

c)DR resourckebsl @tooent alalcy eabhyt tthoe tlhGU ss,u npnuerrs ur
decibDs.iZoEA 15

Each procurement vehicle |isted above involve
i ncrementality, dual participancoodiergci ncedti
struxndrei spatch parameters, variations 1in per

terms and conditions.

4SNotAe :key di f f er epnacret yb eDtRweag g r-pedgiatt b rBsR amrdoet ihkdAlrds0O i martkhett bi ddir
strategy for resources offered by aggregators iforcomeroll ed b
underlying resourcesarity.controlled by the third
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Thpat chwor k gpirtoucautrieoome nctr eat es confusion i n the
mar ket pad tfieiilpsanttes iamg siammrleowmrfdé demicemeéchani s
mechanisms in aggregate) could scale DR to th
associated with high renewabl es, el ectrificat]

ProgramImplementation

I n addi tieorne ntcoe st hen dpioflfi ci es and rules associ a
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a)exante quylaicfitiyngled er mi nati on,
b)customer enroll ment and disenroll ment proc
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e)eypost performance measurement and settl er
f)regul atory compliance with CPUC, CAIlI SO, ¢

Limited Growth

As a result of above compmenxti taed i mpbémengatsS
cueg vr eqpiameadiont g dhtee Cal i fornia mar ket is percei
providers. This discourages new mar ket entran
growth in the DR market

B. HIGH COSTS

The compl exi ticesntdii dauuses etdo ehbgvhe transaction ¢
in customer education and marketing to recrui:
substanti al investméhtréesoudcegstemsuppdrt th
admist ration and i mplementation. Bel ow are son
( DRPsWwhi chhenicOW | dfp atrhtiyr ddD R tphseogvtiedgerrat e a pr ogr at
CAI SO market:

a)A DRBtmwither hire 4orschhendeurhe ngg coordi na

b)A customer cannot partdeimaatde oricesspomiorscee t h a
anal | cust o meerssommwsctehnbe | ocat edA®vi tihinn ta ng

46No tCen:lscyh e d albio n gsamcaetio®idf t o t r an g aoctt hbyuGSAel eSels. s
http:// www. cai so.com/omoGvuemevnitesw.CdCfer t i f i cat

47No tAesu L AP s an area within a dR)f atuhdt | grdupglyuegSewiotmh poii mitl &1L
http:// www. caiso.com/ Pages/ gl ossary. aspxX
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the size ofgae&Rtmeeasmiurg ei natgegr ati on cost
small er resource.

c)The DRP mu anuisitawi gtaetcehnai cabd peagyseegadi pe
with the CAI SO.

d)A tdpiardy DRP must pursue a par@adtmpanpr oce
to obtain customerf adatharanradti oan foacured e
ongoing basis for settlement of customer

e)Expanding the capacity of 10OU I T systems
registrationosn, amdk detqauipreavitshie CBUC t o
at incremental costs
Counterfactual assessment and settl ement: t hi
through st akehaalnde rCPWLCr irmg eerdd mpmgss eahthenhvohy
data collection and I T systems
Det eram naft i DR resource qualifying capacity el.]i
administrators must follow an annuaposti gorous
resource perfreimaencygpi Thibdbypextactc pricalaeDRR@ld! vy
i ndependent program evaluators and incur sign

The accumul ation of costs associ actoedledwi t h wvar
regarded as a serious issue in |limiting the s

C. MISALIGNMENT BETWEEN SYSTEM NEEDSAND CUSTOMER
EXPECTATIONS

Whil e SSDR programs directly compete with con
the SSDR resources are inherently different.
stattmp, have no minimum twuminisme ssapnd drael ovmoe
However, customers providing demand response
in service | evel or inconvemidermdée efdr @amdt wrsreisn
someti mes refemamnmedddioka® OadisgdoBouption is o
complaints and attrition.

Capacity payments for SSDR programs can be an

them toebenawvwailllahlo reduce demagt wheéoeshersy

However , available energy payments associated
i ci

g
customers ongoing participation tinomrvteomtise ilfo)
bge

relative to thersenciedebgeghadcal(tbatexpe cust
mar gi nal or opportunity cost to be higher tha
operators seek to avioce dispaptchomndomihegat g1
priicnetso the CAI SO market, whichassmftdrmhr rS&EDWRe e

resour ceGA $00sn pbespective.
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D. LIMITED FLEXIBILITY

Looking forward, the S8DRnpadlilwaypi dappgar Stahe
at tbaet I|ldinsictuastsieodn shel ow

Limited Load Management PotentialBeyondHighest Cost Hours

The SSDR programs focus primarily on | oad she
pri ctehse iynaemeotamd adi leyn caodua mtgdelo ladh esdBaBO and shi
of DR needed to address the grid challenges i

the CECO0s recently initia2#®d-B3ul emmadmaeagd ( €EICs
man agretm st andards (LMS). The related CEC Staff
address the concern that oOexisting demand res
periods of hitglhomenawdbileugearg at hafdrega ddmi d od

t he f®Ilthirse.observation is particularly notable
estimation of an annual -aaétagyg PBbOEONODRI asfo
California | Ol@dts er wiocsd tegrur ivtad reings ,t da or | ess

resource they estimate could shift over sever
the morning ahd evening ramps.

Limited Reach inAddresdng Local Conditions

Whil e rSSPrRams respond to CAI SO system needs, t
distribution needs even though prices, scarci
cust aonmegr Deravbpendadyriyamio [ ocal conditions.

Barriers to Compensation of DER Services

Presently, available SSDR pathways involve va
monetizing their capabilities. For example, a
i Btconnected undeCARGBDet 2d, fantiotheheséyreso
not credit enerdy exported to the grid. o

c

3.3.2 Critical Issue Areas for Load -modifying Demand

Response and Retail Rates
Parall el to the devabpyrnseunetd otfh eS SdDeRv e |t chpem eCnPtU G
modi fying DR (LMDR) pathway involving time va
electricity wuse during events wpehiedsrgy pr g
energy pricewer oempergydpr oded. The use of ti m

48Cali fornia Energy Comni sAsmeonnd meonAtnsa |l tyos itsh eo fL ofxdiBeMiatFiia g @ Ime 8 tt a fSft ¢
RepNo&mb20 22X, avail abl e at)

https://efiling.energy.ca.gov/ GetDocument.aspx?tn=241067&Docu
49Ger ke, t BolaHaen Cal i f orni a demand response potential séudy, phas
LBNL 28240.

%Joint Sol ar/ Storage FPALSSALCEEEBNRWNTECE®A AR, AND ENELX) Trac
Januanyl1l28,.at2®809in R. 19
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was enabled by the deployment of over 13 mil|l
bet ween 2008 andf20hé &€PUChemdkraghebprmoit be f

i nstal]l smart meters. Th e -oli0sUes (bTe@UWa)n -rraotl el si nfgo r
residenti al customers in 200b%s eBdy r2a0tlels, ftdhire nuc
cust omer s, referredPl)o ad f@riitnigcalel ReakePryi de
hours with markedly high prices during a | imi

As notedt @alanehokders have suggest edr itdciatty ar atoery
policies underlghnigs theeddMdDRt apgpddraess a r ang e
proliferation ofspdéeltodtiicquead etseqenal.ggy or sol a
i ncentives for uememntreamiodnalb | leo dd xmean &g stoseco
shifts, and inabilitTyhet opr@eo&sttRiEmeDd&aRkcadRabr i
Chapter 4 is designed to address these issues

A. INACCESSIBILITY, INEFFICIENCIES, AND CONFUSION ASSOCIATED
WITH PROLIFERATION OF SPECIAL PURPOSE RATES

In recentrey@ands elctosayrsit e mr dtaesss experienced a pr
structures to support disparate policy goal s,
chaaot er i -heanphi e cad8lusdlomeér seravi ce providers face
navigating tariff options and discovering the
transparency and availabi lriitgght Guastteo noefrf ecrh anigc
consumptinen ipatatne i mper earentgakbi pihm@atidomwngr

consolidation owibddl dequt aridf ft oa fmfi enp ino et econf u
accessibility, scae abigmnalys amd wwmstf orend d we roy

ntenance and adaptation of rateanchedul es,
r efmiex e dMhciolset .mai nt ai ningathe appropsi aseamka
emaking goal f or -etxlpean@R W@, srmamn a&giofg tamr idve
be burdensome and carry unintended consequenc

n
n
c

A drderation of r aitnec rsetarsuecdteliarte s( evam uree cwlictl ei 13
[
c
t

Furt hetrhneo rceoonf usi omaddey sud ivd ted ¢ r ad U shtno menmrp eadweasr e
of the currenst wehlelCc bvasacti ib@uspwicdes adoption of
flexibil Mowtsatutibpscustomenrasnyi mc€Cabsf doni &e
of el edtgB)cei tTyr a(di ti onal tiered retail rates f
price of elcecsttr itcoi tsyerared at sgpeci fic customer.

customer segmenttd mec censfso rtaoa tseopnmé ehnBeoaShet i i hosnt

I ncentive Program (SGIP)-tpmevGHEstsicgwadlib meot arce
t i mel .dpens a dtdhptrsoognrisa mi h edcopemawli t usar base.

Staff suggests that unevefsal eatcesbtyYoi sha ¢
customer | oad shift, | oad ma mage meretd epdr & oot inteee
stateds climate goalstated i aboyl dngr emonhe melcad 1
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i nf ormast @amdai dai aed ptraetafdaarbrh ewiptrh creac lminde t ec h
automation of | oasmammamnhaigrememtter s nashddEWgcharg

Figure 3-8: Present status of load managenm¢ in California.5?

B. MISALIGNMENT BETWEEN RETAIL RATES AND GRID ECONOMICS

Most retail rates deployed-tcwmerentolcyati on@al iefn
grid conditions such as scar cid yi nofrr acsotnrguecsttuiroe
distribution circuHescandthbenactatutabneponomocti
and-claowon eliexdctoincvegedy i der esic@salasgted mer s
purscaenomafcfad € ma nmanagiemeerstponse to the price
t hccost ofnsaddidtiesdadm i bution and system peaks c:
circuits can peak duwruirmg sSTihfee n facpgkmiéocke a apacaty
co sStecoevreacoyur ages i nestb€kEVaeartgionug cwhrmelse circuit
peaking, sudptuilmangg,omdhiucheddeever se and inequi
i mpacts on cost of service.

Hi storical lly mitvimdriemaowd o consi der -stihdee rreesspoounrscic¢
because there was | imited BTM f | ®axnpdb alninti yngt laa
the cisycstietm devel. I n aslidde¢ i oeg eo mdsearnattioo n a l
flexibly to meearsgbtremewambbodr eAsurces have
| arger share of the avail addl et e+}a tdieopny t yidx ,
flexibilitycbast,bacnodnds yrsdreen r el i abppdak y has b
demand pext odmeawafioszwenv er, t her pneoyallees at i om
has al so been accompoafn iseedinewirdehs ot@arsec s dgahphtaitg ht e d
secddammbrede exhlahei mntdheamasntodi fy a customer ds

5INot e TEC has outlined a vision for a universal price portal
2SeREGt pf £ sent aMoir kmsohidrpa fmt Load SMandgetentSt af f Report on April
https://www.ener ggnec@gmoivy Hio @ e cichid syt and detma ki n g

55D. 213566 .
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