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DRAFT

DRAFT

Beneficiary (framework

Implementation (framework

Type of benefit (competitive
service, non-competitive service,

Benefit (framework source) Metric policy change, behind-the meter |Mechanism for Benefit
source) source) .
investment/program and non-
monetized benefit)
Who needs? What is the need What meets the need? How is it How to meet the need? How ?o meet the need?
measured? (category) (details)
passive / optimized response to
Customer TOU bill management (8,5,9,10) education (bill, EV f:la‘shboard, kW non-competitive service Bill- demand charges
app, etc) - Load shifting (5,1) or
load ramp down / ramp up
KWh and KW non-competitive service TOU Bill- volumetric
kW competitive Wholesale market
KW eventually compgtive / non- Distribution market
monetary benefit today
Improved - TOU rate design (7) |KWh policy change TOU Bill- volumetric
V1G (7) kW non-competitive service Bill- demand charges
KWh and KW non-competitive service TOU Bill- volumetric
KWh and KW non-competitive service Dynamic VGl rates
kW competitive Wholesale market
KW eventually competive Distribution market
V2G (7) kW non-competitive service Bill- demand charges
KWh and KW non-competitive service TOU Bill- volumetric
KWh and KW non-competitive service Dynamic VGl rates
kW competitive Wholesale market
KW eventually competive Distribution market
Demand charge management (8,1,10) |Charging level incentives (7) KW policy change Changed allowance policy
Charging station incentives
KW policy change (e.g.-lower level or charge-
sharing, charge-sequencing,
similar)
Imp‘roved - demand charge rate |KW policy change Bill- demand charges
design
Special LCFS funded rates KW and/or kWh |policy change Bill TOU or demand
Increz'ised PV self consumption (8,10) VG (7) Wh eventually comp.etwe/ non- Distribution market
(localized overgen of solar) monetary benefit today
V26 (7) kWh eventually competive / non- Distribution market
monetary benefit today
Reduce. backflow on d|st|:|but|on system VG (7) KWh eventually comp.etlve / non- Distribution market
from high solar penetration monetary benefit today
Back-up power (8,5,1,10) KWh and KW other no mark'et, depends on
alternative
Power quality (1) kVa other no mark-et, depends on
alternative
TE Advisory Services for business
Market education and outreach customers, utility web
(ME&O) regarding bill savings, charging |resources, rate analyses, broad |NA non-monetized benefit NA
and EV options and targeted ME&O, dealer
program, 3rd party education
passive / optimized response to
o Distribution capacity/deferral education (bill, EV dashboard, - X .
Distribution . kw non-competitive service Bill- demand charges
(8,5,1,6,10) app, etc) - Load shifting (5,1) or
load ramp down / ramp up
KWh and KW non-competitive service TOU Bill- volumetric
kW competitive Wholesale market
KW eventually competive / non- Distribution market
Charging level incentives (7) KW policy change Changed allowance policy
Charging station incentives
KW policy change (e.g.Alower level or charge—
sharing, charge-sequencing,
similar)
Add Residential demand charge policy change for over 10 kW
Improved demand charge design policy change bill - demand charge
Improved - TOU rate design (7) |KWh policy change TOU Bill- volumetric
Special LCFS funded rates KW and/or kWh |policy change Bill TOU or demand
V1G (7) kW competitive Wholesale market
KW eventually competive Distribution market




V2G (7) kW competitive Wholesale market
KW eventually competive Distribution market
Reliability (back-tie) services (8,5,1,9,10) |V2G (7) kw eventually competitive Distribution market
Voltage support (8,5,10) V2G (7) KW
Resiliency/microgrid/islanding (8,5,1,10) |V1G (7) kW competitive Wholesale market
KW eventually competive Distribution market
V2G (7) kW competitive Wholesale market
KW eventually competive Distribution market
passive / optimized response to
ducation (bill, EV dashboard, - . )
Renewable integration (1,6,9) education (bi X a's oar kW non-competitive service Bill- demand charges
app, etc) - Load shifting (5,1) or
load ramp down / ramp up
KWh and KW non-competitive service TOU Bill- volumetric
Improved demand charge design|kW policy change bill - demand charge
Special LCFS funded rates KW and/or kWh |policy change Bill TOU or demand
Improved - TOU rate design (7) |KWh policy change TOU Bill- volumetric
| d PV self ti 8,10 tuall ti =
ncree.lse self consumption ( ) VG (7) — eventua ycomp.e ive / non Distribution market
(localized overgen of solar) monetary benefit today
Red backfl distributi t tuall ti -
e uc? ackflow on dis rl ution system |, - ) wh eventua ycomp.e ive / non DistribUtion market
from high solar penetration monetary benefit today
V1G (7) kW competitive Wholesale market
KW eventually competive Distribution market
V2G (7) kW competitive Wholesale market
KW eventually competive Distribution market
Large 10Us in CA Storage mandate compliance V2G (7) kW competitive Wholesale market
V1G (7) kW policy change Wholesale market
passive / optimized response to
Ti issi ity/deferral (8, ducation (bill, EV dashboard, . . .
Transmission ransmission capacity/deferral ( education (bi . a.s oar kW non-competitive service Bill- demand charges
5,1,6,10) app, etc) - Load shifting (5,1) or
load ramp down / ramp up
KWh and KW non-competitive service TOU Bill- volumetric
kW competitive Wholesale market
KW eventually competive / non- Distribution market
Charging level incentives (7) KW policy change Changed allowance policy
Charging station incentives
g1 level h -
KW policy change (e.g - ower level or ¢l arge
sharing, charge-sequencing,
similar)
Improved demand charge design |kW policy change bill - demand charge
Special LCFS funded rates KW and/or kWh |policy change Bill TOU or demand
Improved - TOU rate design (7) |KWh policy change TOU Bill- volumetric
V1G (7) kW competitive Wholesale market
KW eventually competitive Distribution market
V2G (7) kW competitive Wholesale market
Black start (8,1,10) NA NA NA
Voltage support (8,5,1,10) V2G (7) kVa / kVar eventually competitive 7?7
Inertia primary frequency response (8, V26 (7) KVa / kvar 272 2722
5,10)
passive / optimized response to
ducation (bill, EV dashboard, - . )
Renewable integration (1,6,9) education (bi X a_s oar kw non-competitive service Bill- demand charges
app, etc) - Load shifting (5,1) or
load ramp down / ramp up
KWh and KW non-competitive service TOU Bill- volumetric
kW competitive Wholesale market
KW eventually competive / non- Distribution market
Charging level incentives (7) KW policy change Changed allowance policy
Charging station incentives
KW policy change (e.g.'lower level or charge-
sharing, charge-sequencing,
similar)
KWh policy change
Improved - TOU rate design (7) TOU Bill- volumetric
Improved demand charge design|kW policy change bill - demand charge
Special LCFS funded rates KW and/or kWh |policy change Bill TOU or demand
V1G (7) kW competitive Wholesale market
KW eventually competive Distribution market




V2G (7) kW competitive Wholesale market
KW eventually competive Distribution market
Wholesale market (ISO- X
ancillary services and Fréquency regulation (8,5,1,6,10), V2G (7) kW/kWh competitive Wholesale market
primary and secondary
energy markets)
V1G (7) kW/kWh competitive Wholesale market
Reactive power support (8,6) V2G (7) kVa / kvar competitive Wholesale market
V1G (7) kVa / kVar competitive Wholesale market
Spinning reserves (8, 5,1,10) V2G (7) kW competitive Wholesale market
V1G (7) kW competitive Wholesale market
Non-spinning reserves (8, 5,1,10) V2G (7) KW competitive Wholesale market
V1G (7) kW competitive Wholesale market
Replacement reserve (5) V2G (7) kW competitive Wholesale market
Day Ahead Energy Market V2G (7) kWh competitive Wholesale market
V1G (7) kWh competitive Wholesale market
Real Time/Imbalance energy (8,5,1,6) |V2G (7) kWh competitive Wholesale market
V1G (7) kWh competitive Wholesale market
passive / optimized response to
Generation Resource . education (bill, EV dashboard, . X .
System RA capacity (8,1,6,10) . kW non-competitive service Bill- demand charges
adequacy app, etc) - Load shifting (5,1) or
load ramp down / ramp up
KWh and KW non-competitive service TOU Bill- volumetric
kW competitive Wholesale market
KW eventually competive / non- Distribution market
Charging level incentives (7) KW policy change Changed allowance policy
Charging station incentives
KW policy change (e‘g.'lower level or charge—
sharing, charge-sequencing,
similar)
Improved demand charge design|kW policy change bill - demand charge
Special LCFS funded rates KW and/or kWh |policy change Bill TOU or demand
Improved - TOU rate design (7) |KWh policy change TOU Bill- volumetric
V1G (7) kW competitive Wholesale market
KW eventually competive Distribution market
V2G (7) kW competitive Wholesale market
KW eventually competive Distribution market
passive / optimized response to
Local RA capacity (8,1,6,10) education (bill, BV n.ia.shboard, kW non-competitive service Bill- demand charges
app, etc) - Load shifting (5,1) or
load ramp down / ramp up
KWh and KW non-competitive service TOU Bill- volumetric
kW competitive Wholesale market
KW eventually Com"_Etive/ non- Distribution market
monetary benefit today
Charging level incentives (7) KW policy change Changed allowance policy
Charging station incentives
KW policy change (e.g.-lower level or charge-
sharing, charge-sequencing,
similar)
Improved demand charge design|kW policy change bill - demand charge
Special LCFS funded rates KW and/or kWh |policy change Bill TOU or demand
Improved - TOU rate design (7) |KWh policy change TOU Bill- volumetric
V1G (7) kW competitive Wholesale market
KW eventually competive Distribution market
kW competitive Wholesale market
KW eventually competive Distribution market
F|e><|b!e RA capacity (8, ;'1'6'19) V1G (7) kw competitive Wholesale market
(famping or load following services)
KW eventually competive Distribution market
V2G kW competitive Wholesale market
KW eventually competive Distribution market
Reduced system operating costs with
flexible EV loads as a dispatchable V1G (7) kWh competitive Wholesale market
resource
V2G kWh competitive Wholesale market
Reduced Integrated Resource Planning
procurement costs with flexible EV V1G (7) kWh competitive Wholesale market
loads as a dispatchable resource
V2G kWh competitive Wholesale market
passive / optimized response to
Societal/Environmental [GHG reductions (1,6) education (bill, BV dashboard, kW non-competitive service Bill- demand charges

app, etc) - Load shifting (5,1) or
load ramp down / ramp up




KWh and KW

non-competitive service

TOU Bill- volumetric

kW

competitive

Wholesale market

eventually competive / non-

KW § Distribution market
monetary benefit today
Improved TOU rate design (7) to
R Energy (10)
encourage adoption
Improved demand charge design
Charging station incentives
e.g. lower level or charge-
Charging level incentives KW policy change (eg . g
sharing, charge-sequencing,
similar)
kW policy change changed allowance policy
special GHG programs kWh behind-the-meter investment invest in Curbside charging
special GHG programs kWh behind-the-meter programs EV rideshire incentives
. . X invest in work lots for street-
special GHG programs kWh behind-the-meter investment
parkers and MUD parkers
invest in urban DC fast
special GHG programs KWh behind-the-meter investment
charge plazas
. . receive LCFS rate discount
. behind-the-meter investments and X .
special GHG programs kWh for charging at night or
programs ) X
daytime overgen periods
. . receive LCFS rebate or rate
) behind-the-meter investments and| . )
special GHG programs kWh roarams discount only if on rate
prog designed with EVs in mind
. behind-the-meter investments and |charging stations at home,
Encourage EV adoption
programs fleet, away-from home
Encourage EV adoption behind-the meter investments and | Market-education programs
Encourage EV adoption behind-the meter investments and [LCFS programs
Local pollutants (1,6) same as environmental section
Economic Growth (1,6) same as environmental section |$
Job growth (1,6) same as environmental section |$




DRAFT

Mechanism or policy
proceeding in place (yes/no/
pending)

comments

Y

Y

Aggregators could do this, few customers

N (for now)

Aggregators could do this, few customers

P (SCE proposed rates)

Y

aggregator could take some or even all benefit

Y
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
Y
Y
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers

Y - AFV OIR proceeding

Y - SB 350 TE applications or
AFV OIR

P (SCE proposed rates)

Y - AFV OIR or GRCs phase 2

N (for now)

N (for now)

N (for now)

Y

Y

Y

y note - EV dashboards, or cell phones or
charging stations all can educate or even
help program a response

Y

Y Aggregators could do this, few customers

N (for now) Aggregators could do this, few customers

Y - AFV OIR proceeding

Y - SB 350 TE applications or
AFV OIR

Y- AFV OIR

Y - GRC phase 2 process

P (SCE proposed rates)

Y - AFV OIR or GRCs phase 2

Y

Aggregators could do this, few customers

N (for now)

Aggregators could do this, few customers




Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
N (for now) discussed on CSWG Framework
Y

Aggregators could do this, few customers
N (for now)

Aggregators could do this, few customers
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
Y
Y

Y - GRC phase 2 process

Y - AFV OIR or GRCs phase 2

P (SCE proposed rates)

N (for now)
N (for now)
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
Y (eliglible)

N (not eligible)

Y
Y
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers

Y - AFV OIR proceeding

Y - SB 350 TE applications or
AFV OIR

Y - GRC phase 2 process

Y - AFV OIR or GRCs phase 2

P (SCE proposed rates)

Y

Aggregators could do this, few customers

N (for now) Aggregators could do this, few customers
Y Aggregators could do this, few customers
N not enough information provided

N (for now)

7?7

Y

Aggregators could do this, few customers

Aggregators could do this, few customers

Y
Y
N (for now)
Y - AFV OIR proceeding

Y - SB 350 TE applications or
AFV OIR

P (SCE proposed rates)

Y - GRC phase 2 process

Y - AFV OIR or GRCs phase 2

Y

Aggregators could do this, few customers

N (for now)

Aggregators could do this, few customers




Y

Aggregators could do this, few customers

N (for now)

Aggregators could do this, few customers

<< K<< <I<I<[<[<]<

Y

Y

Aggregators could do this, few customers

N (for now)

Aggregators could do this, few customers

Y - AFV OIR proceeding

Y - SB 350 TE applications or
AFV OIR

Y - GRC phase 2 process

Y - AFV OIR or GRCs phase 2

P (SCE proposed rates)

Y

Aggregators could do this, few customers

N (for now) Aggregators could do this, few customers
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
Y

Y

Y Aggregators could do this, few customers
N (for now)

Aggregators could do this, few customers

Y - AFV OIR proceeding

Y - SB 350 TE applications or
AFV OIR

Y - GRC phase 2 process

Y - AFV OIR or GRCs phase 2

P (SCE proposed rates)

Y

Aggregators could do this, few customers

N (for now) Aggregators could do this, few customers
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
Y .

Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
Y Aggregators could do this, few customers
N (for now) Aggregators could do this, few customers
Y
y
Y
Yy




Aggregators could do this, few customers

N (for now)

Aggregators could do this, few customers

Y - SB 350 TE applications or
AFV OIR

Y - SB 350 TE applications or

Y - SB 350 applications

Y - SB 350 applications

Y - SB 350 applications

Y- GHG OIR or SB 350
proceeding

Y- GHG OIR or SB 350
proceeding

<<




o VGI Benefit framework: answers the following questions 1) who needs the benefit, 2) what is the
need, 3) what meets the need, and 4) how to meet the need (broadly and exactly)

o VGI Benefit: any type of benefit whether monetized or not.
O VUI JOCIVILE. d SUNDTL UI VI VCHITHILWL dllu HILIUUED 1TTUTIELIZCU DETITHILW Ul LHIE ULllily Luswutlier vl

record’s electricity bill and in wholesale markets. Eventually many include monetized benefits in

SiRttSiuiine: “F&‘Cl'fi‘g'"v'\'ji"ﬁé‘ll‘éﬁiyifv"ﬁf’li/'é‘l UI_DILE T1USL): ITILIUUE 1UU DI ITIdIIdEEITIEIIL, UBITIdIIU LildIge
management, back-up power, power quality, market education regarding bill savings, charging and EV
options, and increased solar self-consumption to address localized over-generation of solar energy.
TOU bill management benefits can be provided by V1G, V2G, improved TOU rate design for EVs, design
special rates funded by the Low Carbon Fuel Standard proceeds and passive optimized customer
response to education from bills, EV dashboards, apps and other means. Demand charge management
benefits can be provided by policy changes to improve demand charge rate design, change allowance
policy, or changing utility rebates for charging stations to reward lower kW charging or charging
stations with charge-sharing, charge sequencing or similar technologies. Increased solar self-

O DSTIBH G0 T SYSIET VT DT TS, MILIUUY G Er G Uit invuiiui Tt agau iy upgraues, i egrd (iUn G
renewables, reducing backflow on distribution system from high solar penetration, voltage support and
resiliency services provided by microgrids that can island and eventually reliability services that include
back tie functions. Deferral of distribution capacity upgrades can be provided by V1G, V2G, passive
optimized customer response to education from bills, EV dashboards, apps and other means and by
policy changes to improve demand charge rate design, improve TOU rate design for EVs, change
allowance policy, design special rates funded by the Low Carbon Fuel Standard proceeds, offer new
residential demand charges, or change utility rebates for charging stations to reward lower kW

0" ITSITSTITSSION SY3TENIT VAT DEIEN TS WItTuUE Geie Tar GTUditsimission Capatily, ineggraiuiio:
renewables, voltage support, and inertia primary frequency response and eventually other benefits
such operational efficiency and black start services,. Deferral of transmission capacity and integration
of renewables can can be provided by V1G, V2G, passive optimized customer response to education
from bills, EV dashboards, apps and other means and by policy changes to improve demand charge
rate design, improve TOU rate design for EVs, change allowance policy, design special rates funded by

the Low Carbon Fuel Standard proceeds, offer new residential demand charges, or change utility

b~
I

vAalhatAanr fFAar AlhAav~inna ArbkAarianmec A vAannrarA lAauiAar LI\AM Alhavs~iina Av Alhavaine cbadianes bl AlhAavaa AlhAavia~

O VVIIUIEDIC I1IdlI REL OCI VILED. I1ILIUUCL 10U 111dlI REL DI VILED dDUlLll dd> pl 1niiail y dliu )CLUIIUGIY IICqUCIILy
regulation (response), reactive power support, imbalance energy; spinning reserves, non-spinning
reserves and replacement reserves as well as day-ahead and real-time energy markets. These services

O QENC dUOTIRESUGTLE AGEQdaLy vai vernenw: nuuue SYSLEII [E5VUILE dUuEyudLy LdpdLily, 1utdl
resource adequacy capacity, and flexible resource adequacy capacity which is sometimes called
ramping or load following service. Generation resource adequacy benefits also include reduced system
operating costs with flexible EV loads as a dispatchable resource and reduced Integrated Resource
Planning procurement costs with flexible EV loads as a dispatchable resource. System resource
adequacy capacity service and local resource adequacy capacity service can be provided by V1G, V2G,
passive optimized customer response to education from bills, EV dashboards, apps and other means
and by policy changes to improve demand charge rate design, improve TOU rate design for EVs, change
allowance policy, design special rates funded by the Low Carbon Fuel Standard proceeds, offer new

vAarcidAantial danaanAd Alhavarar A AlhAanaa nikilidg vAalhatras FAr AhAavAina fkatiAane +A vAaurAarA lAurAae WA

o Compliance VGI benefits: Investor-owned utilities can meet an electricity storage mandate with V2G,
and potentially (with rule changes) by other means such as V1G.




O Julieidl diu ClHIVITUIIITIENtdl vVl DETIENILS. nHiciyue providiiig ret reuucLiulnis 1 greennouuse Lds>es
(GHG), criteria air pollutants, air toxics and net additions in economic growth and jobs. GHG reduction
benefits (net) can be provided by passive optimized customer response to education from bills, EV
dashboards, apps and other means and by policy changes to improve demand charge rate design,
improve TOU rate design for EVs, change allowance policy, design special rates or rebates funded by
the Low Carbon Fuel Standard proceeds, offer new residential demand charges, or change utility
rebates for charging stations to reward lower kW charging or charging stations with charge-sharing,
charge sequencing or similar technologies. GHG reduction benefits can be provided by utility programs
and behind the meter investments to encourage EV adoption generally as well as special targeted

mvAamrmanman AAacricaAad FAavr mAannla A AAane lhavia A fAancickrAant wlama +A AhAavca AvrAavnii~ch+ ThAliidla~ divlhAann




Framework section on Benefits (parts of several were used in
proposed framework)

e VGI benefit groupings (Option 1) or value category

O VVIHIVICOAIT THIAIRTLDDCIVILED IOV /7 NIV). 1) licyuciiLy 1eguidLivii, £) SPITTHTEE, TTULIEDYILNTTTITNE dliu
supplemental reserve, 3) load following / ramping support for renewables 4) capacity markets 5)
Demand Response Auction Mechanism 6) real-time and day-ahead energy markets 7) Energy Arbitrage

O\ Llaal, ~s A mmmAbiiia m i At A
O WV VI ULIIILy llldll\cl. DCI\IILCD 1) IJI:T\IVI.) 1udu diiu SCIICIOLIUII Iidiidagciliciit \dec 1uul pliasc

diagram at end) 2) ADMS advanced load management only 3) rule 21 smart inverter management is a

mrilainnat AL NIMFDANAC ~wnl ANNNAC

O WDRDLUINULIVIL AITU LT AIDRDITTRDIVIL HITALTULLUIE JEIHITIIWL. 1) ) 1uldl UibLiivuLcu gelicidLvliil SUppuliL <)
peak load shedding: 3) Distribution and Transmission capacity/deferral, 4) reliability (back-tie) services
C\ i ialbamra ~Aiiinia A = Y DAaciliam A, Janimna ~t A iAlamm Adia~ 7Y Dilian A, [

o Resource Adequacy benefits: 1) System RA capacity 2) Local RA capacity 3) Flexible RA capacity

O CUdLUIIICI Id\.llls NCIITIIW. 1) 1cLldll Cllclsy LITTIE DSIHITL WILIT Tdled, £) uciliidiiu ICVCIIIIS VVILII 1dLEed Ul
controls, 3) power quality, 4) power reliability, 5) monetizing of GHG and air pollution reduction

Ih A ~fis r\ PRy gy Ila ~AamnAvadiae- T\ Adamacwmdd laiiAali;m~ aiitla DARAC A~

O .)Ublcl.dl UCIICIII) UUC I.U dLLCICIdLCU (=) duupuuu 1) ICUULLIUIID 1 na daiiyu dii }JUIIULGIILD, L) e
Cratma MawvamntiaNuadiiar faaani ~aan PR L\ [ ] WU I Dy S

e VGI Beneficiary groupings (option 2) by level

Site host / customer benefits - includes commercial and residential situations including homes
All utility customer benefits — TBD

ISO whole sale market benefits - TBD

DSO / utility markets

Societal benefits — TBD

o O O O O

e VGI grouping (option 3)
o Wholesale market solutions TBD
o Non-market solutions — TBD

e VGl benefit grouping (option 4) by value category
o Reducing energy generation cost - TBD

o Reducing site hosts and EV driver’s electric bills - TBD
o Deferring distribution upgrades - TBD
O
O
9]

Improving reliability - TBD
Aligning EV load with renewable integration - TBD

IVICADULITE TUCT DVVILLIIIEE T EAddUIITIT LU LV (ITYUIITU VY LUVW LdI VUL TUTI oudliudiu 1ul rivilisrcoluciial

PN PR JUig

e VGI benefit grouping — Option 5 (based on storage benefit matrix by E3 presented June 12)

O Flidiiing diiu riULUuIcIHICHIL VEHITIHIWL ITILIUUCS TTUULHTHE TUTIETLETTH UIDLTTVULIVIT TESUUILE pidll LUDL,

bringing benefits to the transmission system through reduced procurement of ancillary services, and

o~ Al — Al Al
O I'\CIIdIJIIILy IJCIICIIL) niciuucy |JIUVIUIII5 ICIIdUIIILy (9] ) L}d\.l\ U|J pUVVCI UUI Ills UULCISC) LU aie LUDLUIIICI,

providing islanding, providing deferral of distribution system upgrades to provide reliability, and

o \.—ddeILy UCIICIILD IIILIUUC) }JIUVIUIIIs UCIIIdlIU LIIdIsC ICUUbLIUII LV LIIC LU)LUIIICI reuuLiniyg ivadu-
growth-related infrastructure upgrade costs, providing targeted placement for high value deferrals,
reducing transmission access charges, providing modularity services, addition of flexible capacity,

mvmisidiim~ miiatrama An lacal anmaribii feadiiaa AN and mvaiiida varmaiiiakla fivmnin~ [inmvcannAa [N\YaYallV i =i Walal\



o Time Shift benefits includes TOU energy charge reduction, distribution peak shaving, transmission

congestion reduction, volatility services, wholesale energy arbitrage, renewable generation time shift
O QJgglricialivii \J}JCICILIUII MNCIHICIIW ITILiuuc UdURNIIuUvVw }JICVCIILIUII, US> ITCuUuuLLIVIL, UiVl TcuuLLivlId,

reduction in renewable curtailment, start-up cost reduction, efficiency improvements to reduce system
O S UPTEIaGU UEIEIL HILIUUE LUSLUIIIET PUWET 1aLLUl HTPIUVETTIENL, LUSLUITIET PUWET Yualily
improvement, voltage and VAR support, distribution infrastructure deferral to improve power quality,
generation power factor improvement and loss reduction, renewable power smoothing and power

o} 'Op'c'l SONEANCHTATY € vicEs UETienIts iticudes ineraar |'|'i:"C1uE|"|L')Ti'c3'|‘JUiF$c',' pritidary neyueiivy
response, fast/accurate frequency regulation, secondary frequency regulation, real-time balancmg

Am A s mmiamim e e~ laaa INMAIaniaN F bn N cniniiba e d Lallaiiiiin e mmisimman ~n ~ lhmii mmana fea~
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e VGl grouping — Option 6 (based on storage benefit matrix by E3)
o Ancillary Service: see option 5 list
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system or local generation capacity, adding flexible capacity, wholesale energy arbitrage, volatility
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contingency, deferral of transmission investment deferral, reduction in transmission access charges,
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investments for reliability o

o Customer Benefit includes improving customer power reliability with back-up power, reducing
demand charges, and reducing TOU energy charges, volatility services, and modularity services

o Societal Benefits includes other benefits such as net job creation and reducing GHG and air pollution
by securing new markets for EV adoption (rather than just shifting charging to other times of day)
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capacity, distribution peak shaving, volatility services, and modularity
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VGI types (grouping 7)
Charging level incentives
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o TOU Rate Design and Adoption Policy

Tools include TOU rate design and policies to require or encourage TOU rate adoption
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control enabling vehicles to charge and provide wholesale market services. Includes varying the charge
rate at the charging station, EV management system, parking lot EV Energy management system or
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o V2G Similar to V1G but bidirectional power flow to the grid.
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o) Customer
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o Distribution
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o Transmission
e Transmission deferral 2) Black start 3) Voltage Support 4) Inertia Primary frequency response
o Wholesale Market



Frequency regulation 2) Imbalance energy 3) Spinning Reserves 4) Non-spinning reserves
o Resource Adequacy
System RA capacity 2) Local RA capacity 3) Flexible RA capacity

e VGl Higher level needs Grouping (option 9) — From Dave McCreadie at Ford
o System/Market Integrators (ISO)
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o Utility (gen/trans/distrib)
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o End Use - Consumer (individuals, businesses, etc)
e Needs: 1) Reduce electricity costs 2) Generate value from purchased asset (vehicle battery) when
not used for Driving and 3) Charging assurance/confidence/convenience

e Services for the California Market: (12) (option 10)
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exposure to high electricity rates. The customer can charge the storage device when rates are low and
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minimize its exposure to demand charges. The customer can use the discharge of the storage device to
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customer to maximize its on-site consumption of solar energy by allowing the customer to store any
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o Back-up Power — A storage device located behind the customer meter may enable a customer to

have “back-up” power for a period of time in the event of a black out or brown out.
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provide via the dispatch of power output for generators or reduction in load that is capable of reliably
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distribution reliability and/or resiliency. Specifically, this service provides a fast reconnection and
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management services provided by an individual resource and/or aggregated resources capable of
dynamically correcting excursions outside voltage limits as well as supporting conservation voltage
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distribution reliability and/or resiliency. This service provides a fast reconnectlonand availability of
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o Transmission Deferral — Not an ISO tariff defined service at this time
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electricity thereby restoring a source of power to the CAISO Balancing Authority Area following system
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o Inertia — Not an ISO tariff defined service at this time

o Primary Frequency Response — Not an ISO tariff defined service at this time
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distribution facilities, being the integral with respect to time of the instantaneous power, measured in
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responswe to system frequency and that is capable of belng Ioaded in ten (10) mlnutes and that is

Ramping to a specified load in ten minutes (or that is capable of being interrupted in ten (10) minutes)
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capable of responding to the CAISO's direct digital control signals, or by System Resources that have
been certified by the CAISO as capable of delivering such service to the CAISO Balancing Authority
Area, in an upward and downward direction to match, on a Real-Time basis, Demand and resources,
consistent with established NERC and WECC reliability standards, and any requirements of the NRC.
Regulation is used to control the operating level of a resource within a prescribed area in response to a
change in system frequency, tie line loading, or the relation of these to each other so as to maintain
the target system frequency and/or the established Interchange with other Balancing Authority Areas
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Adequacy Capacity. The criteria for determining the types of resources that are ellglble to provide
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o Flexible RA Resource — CPUC Decision (D.) 13-06-024 recognized a need for flexible capacity in the
RA fleet and defined flexible capacity for utilities under the jurisdiction of the CPUC.

e Other options

o Market services: TBD

o Non-market services and benefits: TBD

o Technical solutions: EV grid solutions that need a communication protocol.

o Non-Technical solutions: EV grid solutions that do not need a communication protocol (e.g. rates,
charging station rebates, allowances, fuel switching measurement)






