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Executive Summary

Background

This report is the result of théiscussionsind work products of the Greenhouse Gas Signal Working

DNR dzLJ 6 G KS & 262ANIKA YUK DNPEAFELIGA2Y 2F GKS a! 9{/ wSO2Y
the report. The AESC recommendations were not the product of the Working Group membersrand

not reviewed by the Working Grou@he Working Group was established by an Assigned Commissioner

Ruling on December 29, 2017 with instructions to;

Develop a proposal for a greenhouse gas signal

Develop operational requirements for SGIP energy stersystems based on the GHG emissions

of the electric grid

91 Develop a verification mechanism to ensure GHG tracking and close monitoring of system
performance.

T / 2YaARSNI Yy SYyTFT2NOSYSyid YSOKIYyAaY (2 0SS dzaSR A

in net GHG emissions on an annual basis.
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The Working Group started meeting in early January 2018 on a weekly basis-pétisim meetings
once every two weeks and conference calldetween. It was comprised of Program Administrators,
SGIP participantsatepayer advocatesand Commission staff.

Key Modeling Findings

The initial focus of the Working Group was to develop a process by which to comply with the
requirements of the Assigned Commissioner Ruling. The group reached consensus fairly quicldy that th
best way to comply was to brainstorm a numiaémpossible solutions to improving greenhouse gas

(GHG) emission reductions from energy storage systems and then to model these solutions to
determine which ones were the most promising. The recommendaf@mSGIP proposed reforms

were intended to falbut of the modeling results.

The Working Group relied upon five proprietary models and one ndedgloped public moddkee
appendices for detailed modeling findings and public model descriptoaplorethe impacts of a

GHG signal amid different combinations of system and customer characteristics (i.e. operational
requirement options). The modeling effort resulted in over 5,000 model runs with varying parameters
and GHG reduction strategies.

Overal,sdo YAUGSR RFGF FNRY GKS 22NJ Ay3 DNRdJzZLIQa Y2RStAY
can help drive GH@&ducing operation of energy storage systems.

1. Residential energy storage systearsler old rates:

a. When paired with solayare helped by the GHG signal to achieve GHG benefits in the
majority of cases irrespective of Single Cycle Round Trip Efficiency (SCRTE), but the
combination of utilizing the GHG signal and a higher SCRTE of 85% guarantees GHG
reduction. Without the GHGignal, a higher SCRTE of 85% increases the chances of
achieving GHG reduction but does not guarantee it.

b. Without solar, appear highly unlikely to reduce GHGs.

2. Residential energy storage systeorgler new rates

a. When pairedwith solarwith SCRTE of 85%most always achieve GHG benefits with or
without the GHG signal, but even lower SCRTE (here 70%) systems can reduce GHGs in
the majority of cases when the GHG signal is utilized.



b. Without solar, appear to always reduce both GHGs and customer bills whdorpeng
GHG signal eoptimization, regardless of SCRTE. But without the GHG signal, a higher
SCRTE of 85% or above is required to achieve GHG reduction.
3. Commercial energy storage systemrsler old rates
a. With solar, when performing GHG signal-optimization with 85% SCRTE, achieved
GHG reduction 82% of the time (compared to 49% with a lower SCRTE of 70%). Without
the GHG signal, the model runs achieved GHG reduction only 24% of the time regardless
of SCRTE.
b. Without solar, appear highly unlikely to reduce GHGs.
4. Commercial energy storage systeorgier new rates
a. With solar and performing GHG signal-optimization, give GHG reduction 85% of the
time regardless of SCRTE and 100% of the time with 85% SCRTE. WitHGusigrall,
GHG reduction was achieved 69% of the time irrespective of SCRTE, but with a higher
SCRTE of 85% the proportion increased to 86%.
b. Without solar, while benefiting from captimization, are generally are unlikely to
reduce GHGs (40% of commersi@indalone model runs reduced GHGs when
performing ceoptimization under newer rates, regardless of SCRTE; the frequency
increased modestly to 44% when a constraint of 85% SCRTdtlded)

Certain modeling teams expressed a concern with regard to theeggted modeling results and stated

that the Working Group did not model grid services, such as demand response, due to the complexity

and uncertainty involved in such a modeling effort. Grid services, along with GHG emissions reductions

and transforminghe market for DERs, are all SGIP goals. Many developers ofadtenaedstorage

systems focus on providing grid services in addition to customer demand charge management, as

opposed to simple energy arbitrage to enhance customer savings. So, depeyiding& S RS @S 2 LIS NI
business model (energy arbitrage or demand charge management/grid services), some systems may not
perform as well on reducing marginal GHG emissions, yet they may be avoiding the need to bring more

gas peakers online and facilitating timegration of higher levels of variable renewable energy

resources.

Working GroupCrosscutting Recommendations
TheWorking Group proposethe followingrecommendations that may be applied to multiple project
types (residential, <30kW nemesidential om30kWnon-residentia). Each is discussed below.

GHG Signal Proposal

1 Status Consensus

9 Description: The Commission shouldqvide a digitally accessible reithe marginal GHG
emissiondactor for NP15 and SP15 CAISO zonespahbte and 15minute intervals in units of
kg/kWh There will also bprovided a 72 houahead (updated hourly), montahead (updated
daily) and yeanhead forecasts (updated monthlyjhe emissions factor signal be based on
Locational Marginal Pricing (LMP) usingHteak (5-minute) LMP and CO2 price data.

1 The historical 8ninute GHG emission factors to be used by S&Werify GHG performance.
Verified GHG emissianay impact PBI payment and/or invoke SGIP infraction processes
depending on the customer class and sizemdrgy storage systems, as well if it is a new or
legacy project.
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1 Modeling Findings:Model findings support GHG -@ptimization; relative to scenarios without
a GHG reduction solution, @ptimization almost always increased the proportion and
magnitude ¢ outcomes with net GHG benefits.

Fleet Compliance Mechanism

i Status:Non-consensus

1 Proposal 1Description: Under a fleet compliance mechanism, developers would be subject to
verification and compliance for all or a portion of their fleet of enesprage systems, with
each project staying in its develogga Tt SS i F(@ddénding bdPRIp&ied) @ B0 p
@8SIFNE O00GKS aFtSSG SOFfdad GdAz2zy LISNA2RL£0O® ! FGSNJI G
subject to GHG emissions accounting for cbamze and enforcemen¥/erification will be
applied to a project developers fleet or portion of a fleet of SGIP projects. Each developer would
have a rolling fiveyear fleet orten-yearfleet of systems upon which they are evaluated.
Enbrcementwill be gplied to a project developers fleet or portion of a fleet of SGIP projects.

1 Proposal 2 Descriptiolh Nonresidential projects would be evaluated under two categories: 1) a
legacy fleet, and 2) new projects. The fleet of legacy projects would need to achieve a zero or
net-negative emissions target on an aggregate basis. New projects would be evaluated on
individual basis, with projects that increase GHG emissions in a givaorth period receiving
y2 t.L AYyOSydA@Sa FT2NJ G4KIFG &SI N LT I RS@St 2L
aggregate basis in any program year, that developer wouldabeed from applying for SGIP
incentives for projects for a defined period of time.

1 Modeling Findings:Thesecompliance mechanisnvere not modeled.

Carbon Feebate

1 Status:Nonconsensus

91 Description: A carbon feebate mechanism involves adjusting PBI patsng or down based
on the amount by which an individual project increases or reduces €bii§sionsto motivate
good GHG behavior. This could be designealr@senue neutral approach within SGIP. There
are several variations of this recommendation, tthee detailed later in the report, covering
NBfIFGADBS aOFNNRGOGE OSNEdMzA daldAO0]lé LINRPLRNIAZ2Zya:s
include in a feebate concepishetherapplied at project or fleet level, and price of carbon
($/MT) used to reward or penalize emissiong/ould not change enforcement but wouddijust
PBI payments up or down based on the amount by which an individual project increases or
reduces GHG emissioand the assumed price of carbon.

1 Modeling Findings:This compliance meeamism was not modeled.

Build Margin
 Status:Non-consensus
9 Description: This proposal recommends including build margin benefits provided by SGIP
storage projects to evaluatine specific impacts on GHG reduction and include these benefits in
a future SGIP modificatiorinclude build margin benefits when assessing energy storage GHG
impacts, in project verification and ggram evaluation.
1 Modeling Findings:This benefit metbdology was not modeled.

1¢KS t NPANIY ! RYAYAAGNIG2NB FYyR !''9{/ KIFI@S AyOftdzZRSR (KAa
reviewed by all Working Group members.
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Solar Credits for GHG

1 Status:Nonconsensus

91 Description: Capture GHG credits for solar system installations when a customer would not
have installed solar bubf the SGIP incentive for energy storalykist be charged from the
sdar system and ITC complia®GIP to confirm that solar system installation is caused by
energy storage system through application do@ntation and field inspectioA.

1 Modeling Findings:This was not modeled (the results involved the calculation of @Ghh@adts
when storage was added to solar, but the scenario discussed in this proposal was not modeled)

Recommendations for New Projects

The working group developed the following recommendations for operational requirements, verification
mechanisms, and eafcement mechanisms to be applied to new projects. All proposals are non
consensus.

New>30 kW NorResidential Projec(®BI)
oPBI + GHG Sigaal
1 Description: 30 KWPBI projects will continue to receiwgcentives as currently defined by
SGIP50% paid up front and the remaining 50% paid over ayfea period based on meeting
Fy Fyydzf Oel0tAyd NBIIdANBYSyiGdd DI D RSNAHZ SEIHNAS
monthly performance data. The SGIP will not prescribe how projects miisteeGHG
SYyrxaairzyaT SIFOK LINRB2SOG Aa 3IAGSYy az2LIiA2ylfAdes
GHG Signal will be made available to all projects, the SGIP PAs will not require that projects
receive and/or follow the signal. Achieving a spe@ifinual round trip efficiency will no longer
serve as a proxy for GHG reductions and will not be a GHG verification metric or program
requirement.
9 Operational RequirementNo annual RTE requirement. GHG signalablaibut not required
to use.
9 Verification MechanismGHG performance calculated monthly or quarterly for feedback with
Developers and fleet managers, and annually for compliance using PBI interval data and
historical GHG signal.
1 Enforcement Mechanism:;
o0 Alternative 1:No automatic loss of PBldentive; SGIP PAs use existing Handbook
infraction language to enforce GHG reductions at a project level.
o Alternative 2 Projects will lose a portion of the annual PBI payment for increasing GHG
emissions calculated by multiplying the net CO2 emissiomsadse over the year by a
specified $/kilogram penalty. The penalty could be 4x multiple of the California Cap and
Trade price of carbon, or the Societal Cost of Carbon which was recently established in
the IDER proceeding (R-18-003) to include the fuimpacts of carbon pollution,
including environmental externalities (currently $69.50 per ton), by at the time in which
the project applied to the program.
0 Alternative3:6 9EOSSRIyOS o6l yRaé ¢62dz R RSGSNY¥AYS K2
reduced, similarlyo what currently exists for generation projects. The exceedance
bands would be based on the amount of CO2 emitted per the rated kWh of the project

2 It would be beneficial for stakeholders and the CPUC to develop a protocol to facilitate crediting starage wi
GHG reduction associated with installing solar. Itron has done research in this area and should be consulted.
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and would reduce the annual PBI payment by 5%, 10%, or 25% depending on the level
of CO2 emitted per kWh

o Alternative 4 For projects that increase GHG emissions, the full PBI incentive for that
year would be forfeited. An additional penalty in the form of a multiple factor of
California Carbon Allowance prices would be applied. Any developer/vendor that is
foundto have its fleet of projects increase GHGs overall during a program year will be
barred from applying for SGIP incentives for future projects for a specified period of
time.

1 Modeling Findings:Model findings generally support this proposal; the lackmfinnual RTE
requirement is appropriate given that it is a model output without a causal influence on GHG
impacts (correlative only), and a minimum number of cycles per year could be beneficial but is
not necessary and would not guarantee GHG benefitaildbility of aGHG signal is crucial and,
assuming verification and enforcement are effective, projects will most likely utilize the signal to
achieve GHG reductions.

aDI D t. Leg

1 Description: Under this proposal, the CPUC would set a target for the GHG reductions energy
storage systems should deliviey using cycling requirements to calculate kwWh and then
calculate GHG reductions basenl the existingCQ emission targets for generation tecblogies
using biogasas biogas can be seen as GHG free flieis would allow a target for energy
storage to strive for, while allowing flexibility in how the system is operated.
Operational RequirementN/A
Verification MechanismN/A
Enforcement Mechaism: N/A
Modeling Findings:This compliance mechanism was not modeled.

= =4 =4 =4

New<30 kW NorResidential Projects (NéBINon-Residential)
PBIf A1 S¢
91 Description: Apply PBlike rules tonon-residential projects <30 kWhere part of their SGIP
incentive is pid out over multiple years.
1 Operational RequirementPBllike rules for norresidential projects <30 kW. No annual RTE
requirement. GHG signal available but not required to use.
1 Verification MechanismGHG impact caltated monthly for feedback and anniyafor
compliance using PBI data and historical GHG signakrédvenue meters allowed.
1 Enforcement Mechanism:;

o Alternative 1:Same as PBI; 50% upfront incentive, 50% performance based incentive,
10% paidper yearover five yearsWhere a project isletermined to increase GHG
emissions, the éveloperwill also pay for any GHG emissions associated with a project
in addition to forgoing their PBI incentives in a given year.

0 Alternative 2: Samemechanismas PBI; 70% upfront incentive, 30% performanceeda
incentive 10% available for pay out ovey@&ars.Where a project is determined to
increase GHG emissions, the PBI incentive will be reduced according to recommended
rules fonk30kW PBI projects.

o Alternative 3:Same as Alternative 2, but wig9% upfront incentivand20%
performance based incentive

1 Modeling Findings:Similar to the recommended30kW PBI, model findings generally support
this proposal; the lack of an annual RTE requirement is appropriate given that it is a model
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output without a causal influence on GHG impacts, and a minimum number cycles per year
could be beneficial but is noteeessary and would not always guarantee GHG benefits.
Availability of a GHG signal is crucial and, assuming verification and enforcement are effective
projects will most likely utilize the signal to achieve GHG reductions.

oDeemed Compliance for <30kW NRasidentia

1

T
1

Description: A deemed project eligibility approach, that allow30 kWnhon-residential projects

to receive up front incentives.

Operational Requirement85% SCRTE, agreement to follow GHG signal

Verification Mechanism1) Upfront SGIP PA review of the application to verify the system has

a single cycle round trip efficiency of at least 85%; 2) confirmation that the developsignasi

an affidavit pranising a to follow the GHG Signal; 3) quarterly monitoring reporting; and 4)
random selection for inspection (akin to the SGIP Inspection Sampling Protocol which is in effect
now).

Enforcement MechanismiNo claw back of incentive; 8GPAs use existing Hibook infraction
language to enforce GHG reductions

Modeling Findings:The model findings support this proposal, with some significant caveats.
Model findings suggest that these operational requirements are highly likely to rasatG
benefits,provided that the following additional requirements are imposed: 1) residential

projects should either be on new rates or paired with solar (or both), and 2) commercial systems
should always be paired with solar

New Residential Projects
oDeemed Compliance for Resideidtial

T

Description: This deemed approach is an effort to establish GHG compliance in the application
process and to simplify GHG compliance for hundreds or potentially thousands of residential
applications. Projects would be emed compliant with SGIP rules if one loé following listed
operational requirements exist.
Operational RequirementOne of the following options selected at application reservation
request.
Option 1: Solaplus-Storage
1 New ratesg any rate schedule withbeak period starting at 3 pm or later
1 Minimum ITC compliant; currently 75%
1 Cyclingg remain at 52
1 85% SCRTE
Option 2: Solaplus-Storage
9 Time constraint; no charge9pm
T Minimum ITC compliant; currently 75%
1 Cycling; remain at 52
1 85% SCRTE
Option 3:Solarplus-Storage
1 Solar selconsumption mode (programmed to maximize @mt of solar consumed
onsite) Minimum ITC compliant; currently 75%
1 Cycling; remain at 52
1 85% SCRTE
T New rates
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Option 4: Solaplus-Storage
1 GHG Signal eoptimization; obligatory [Ishis agreeing to an operating mode?]
T Minimum ITC compliant; currently 75%
1 Cyclingg remain at 52
1 85% SCRTE
Option 5: Solaplus-Storage
1 100% solar charging
 New Rates
1 Cycling; remain at 52
1 Verification Mechanismi) Upfront SGIP PA review of the applicatj 2) confirmation that the
developer has signeain affidavit promising a specific configuration and/or rate; 3) random
selection for inspection (akin to the SGIP Inspection Sampling Protocol which is in effect now).
Residential discharge data (statistlgasignificant sampling by Itron) would be pulled for the
Energy Storage Impact Analysis and asselsgale Program Administratofer compliance.
1 Enforcement MechanismiNo claw back of incentive; SGIP PAs use existing Handbook infraction
language to erdrce GHG reductions
1 Modeling Findings:The model findings do not supgdOption 2 (necharging time constraints
were not found to have significant impacts on GHG emissionSption5 (in this case, a nen
co-optimizing system with 70% SCRTE is expectegduce GHGs only 50% of the time, and the
100% solar charging attribute wast modeled). The other options were all supported by the
model findings; those sets of conditions all consistently resulted in GHG benefits.

oNonDeemed Compliance f&esidential
9 Description: Thisnon-deemed is similar to the residential deemed approablove, but
requires GHG signal -@ptimization and performance monitoring and quarterly reporting. Also
unlike the deemed compliance approach, should a project beddarincrease GHG emissions,
the developer may be found out of compliance and subjednbfractions.
1 Operational RequirementOne of the following options selected at application reservation
request.
Option 1: Resi @ 70% RTE
1 Solar + Storage mandatory
9 Newrates
9 Discharge 52/yr
1 Reporting requirement
Option 2: Resi Staralone
1 70% SCRTE
T New rates
1 GHG Signal eaptimization; obligatory
1 Reporting requirement
Option 3: Resi Stanalone
1 85% SCRTE
New rates
Discharge 52/yr
Charge only 8arpm

1
1
1
1 Reporting requirement
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1 Verification Mechanismi) Upfront SGIP PA review of the application; 2) confirmaticat the
developer has signed an affidavit promising a specific configuration and/or rate; 3) quarterly
reporting of GHG performance; 4) random selection for inspedadim to the SGIP Inspection
Sampling Protocol which is in effect now). Resident&dithrge data (statistically significant
sampling by Itron) would be pulled for the Energy Storage Impact Analysis and assessed for
compliance.

1 Enforcement MechanismiNo claw back of incentive; SGIP PAs use existing Handbook infraction
language to enforc&HG reductions.

f Modeling Findings:a 2 RSt TFTAYRAY3IE R2Yy Qi &dzLIL2 NI hLIA2Yy ™
weak case of 0.7 SCRTE coupled with No GHG signal, giviogoresionly 50% of the times,
cannot comment on the reporting benefits based on modeling resMltslel findings support
Option 2, as c@ptimizing residential standalone projects on new rates reduced GHGs in 100%
of model runs for both 70% and 85% SCRTHsion 3 is not supported by modeling results
AaAyOS &adzOK | aOSyINR2 gl ayQi Y2RStSR®

Recommendations for Legacy Projects

Discussion of the rules around legacy projects were particularly contentious and certain industry
participants were concerned thaéihat any proposal that involves the mandatory application of new
rules that include potential penalties or reduced incentives for legacy projects represents retroactive
rule changes that developers and customers could not have reasonably anticipatedigdbten
undermining investment decisions and calling into question the extent to which
customers/developers/investors can rely on Commission rules to guide investment decisions given
potential risk of those rules being changed after the fact.

The working gyup developed the following recommendations for operational requirements, verification
mechanisms, and enforcement mechanisms to be applied to legacy projects. All proposals-are non
consensus.

Legacy 30 kW NorResidential Projec(®Bl)
0Optin to newPBI project rules
9 Description: This proposal would permit existing projects to voluntarily-opto the same rules
as will be applied for future PBtojects for the remaining portion of their PBI period.
Depending on the specific revised rules faufe PBI projects that are adopted, the legacy
projects may enjoy relaxed cycling and eliminate RTE requirements while accepting a more
rigorous GHG vditation and reporting process and the risk of reduced PBI payments.
1 Operational RequirementOpt-in to revised future PBI project rules, which may reduce cycling
and eliminate the annual RTE requirement.
Verification MechanismSame as revised future RBbject rules.
Enforcement MechanismSame as revised future PBI project rules.
Modeling Findings Supptt This proposal would permit existing projects to voluntarily-pt
to the same rules as will be applied for future PBI projects for the remainirigppf their PBI
period. Depending on the specific revised rules for future PBI projects that apteat] the
legacy projects would enjoy relaxed cycling and eliminate RTE requirements while accepting a
more rigorous GHG verification and reporting mes and the risk of reduced PBI payments.

= =4 =
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Legacyk30 kW NorResidential Projects (N#BI/NoAResideritl)
00ptin to new projeck30kW NorResidential rules

T

= =4 =4

Description: Legacy <30kW NeResidential projects would be provided the option to accept

the revisedrulesfor new project<30kW NorResidential, which may reduce the cycling
requirement anceliminate the annual RTE requiremdat legacy system§ his would not

include any PBI structure associated with the new project <30kW Hfilest included in the

new project <30kW NoiResidential rules, feebate and/or fleet compliance could be added as
an alternative.

Operational RequirementSame as new30kW NorResidentiaprojects

Verification MechanismSame as new30kW NorResidentiaprojects

Enforcement MechanismSame as new30kW NorResidentiaprojects but no PBI structure
associated \th legacy projects.

Modeling Findings:a 2 RSt Ay3 RARY QG Ay Of dzRS lyeé LISyl fide
about the same based on the modeling results. But each modeler was observed to use a
proprietary algorithm (to decide charge anddatsrge tines), so it seems plausible to apply

rules across the entire fleet of a developer and measure the collected performance of the fleet.

Legacy Residential Projects
0Optin to new project Residential rukes

T

= =4 =4 =4

Description: This proposal provides for legacy desitial projects to opin to the same revised
rules as new residential projects. If projects-amtit would, under the proposed deemed
compliance approach, provide relative assurance that these projects are meeting GHG emission
reductions increase moitoring and provide a mechanism for PA management of these projects
through the infraction process.

Operational RequirementOptin to the revised new residential project rules.

Verification MechanismSame as the new residential project rules.
EnforcementMechanism:Same as the new residential projectasil

Modeling FindingsCannot be commented based on the modeling results. But since this
proposal involves reporting the performance on a regular basis, theldpers get a chance,
through feedback, to adtr theiralgorithms to achieve greater GHG reduction.

Summary of Stakeholder Positions Regarding Each BdoResommendation
Thepositions ofeach Working Group participhare summarizedn the table below
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Proposal Description o 0| o O 0O O] O O <| 0| F| Z
Crosscutting
GHG Sig Proposal 1 Provide RT marginal GHG signal Y| S| S| S| S| S| S| S| S| S| S S
Fleet Proposal 1 Fleets, instead of project&r
compliance S|O|o|s|O|S|S|S|S|S|S]|s
Fleet Proposal 2 Nonresidential projects evaluated S
under two categories
Feebate Proposal 1 Adjust PBI myments up or down
based on if project increases or S| S| O s| S| S| S]0]|O0O
reduces GHG emissions
Feebate Proposal Opt 1 | Balanced carrot & stick s | O S| Ol o]l O S
Feebate Proposal Opt 2 | Stick only S| s Ol S| s | Ol o
Feebate Proposal Opt 3 | Big stick, little carrot ST O 0O S| O] O] O/ S
Feebate Proposal Opt 4 | Zero threshold Ol O S| O] S| O/ S
Feebate Proposal Opt 5| Threshold = maf0, total fleet
average GHG reductions) S 00 O S| 00 S
Feebate Proposal Opt 6 | Zero threshold, but asymmetrical
payments 0| O O O] O] S
Feebate Proposal Opt 7 | New nonresidential, noAPBI
projects required S S O O S O S
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Utilities

Organizations

Industry

Proposal

Description

Consensus

SCE

CSE

ORA

CESA

CalSSA

AMS

Feebate Proposal Opt 8

New nonresidential, norPBI
projects optin

Feebate Proposal Opt 9

New residential projects

Feebate Proposal Opt 1(

Legacy nosesidential projects

O|0O| O | socalGas

Feebate Proposal Opt 1]

Evaluated by project

Feebate Proposal Opt 12

Evaluated by fleet

Feebate Proposal Opt 13

carbon price = 4X average CCA

nnunwm

Feebate Proposal Opt 14

carbon price = Sociabst of carbon
in ACC model for current year

n vu|n|0n n|l O | Stm

Feebate Proposal Opt 15

carbon price = Administratively set
price above C&T ceiling

O|l un | O0Lwmw| O] O | PGEE

@)

wln nunownwnl n Avalon

Feebate Proposal Opt 16

carbon price =

Ol O0|0 |00

n| O] oC nwiunnlOlw n|cps

Feebate Proposal Opt 17

Exceedanceands rather than
carbon price, PBI reduced %
depending on kg/kWwh CO2.

(V)]

@)

wn

Build Margin Proposal 1

Include build margin benefits

@)

O

Solar Credit Proposal 1

Credit for solar that is
caused/enabled by energtorage

O

OO n |00 |0 |0O0n|0O|n|wn

O

@)

nw |n O

mw| n O |00 |0 |000|0|0| O |Tesla

New Projects

PBI Proposal 1
(see subproposals for

enforcement)

RT GHG signal available, GHG
performance determine using
historical GHG signal

19




Utilities Organizations Industry
2 9
c
@ ) <
L %)
2 3| w| Sluwul|l<| H| 2| o 0| E| 2| 5
o 8 O] @) o) n 14 L © o = e 3] T
Proposal Description o 0| o O 0 O] O O <] 0| F| Z
PBI Proposal 1(a) Enforcement: SGIP PAs use existir
Handbook infraction language to S| O] O|lo0o| O] s|o S| S S
enforce GHG reductions
PBI Proposal 1(b) Enforcement: PBI reduced by GHC
production x (N x price of carbon). S| O 0 S O S S S S S S S
PBI Proposal 1(c) Enforcement: PBI reduced by a %
based on exceedance bands. O S S S O 0 0 O S S
PBI Proposal 1(d) Enforcement: Loss of full annual Pl
payment if GHG producing O O S/|0,0,0,0/0/0/|0
PBI Proposal 2 Base GHG target on existing bioga
requirement for SGIP generation O S 0 000000
New NonPBI/NorRes | 0PBI<30kW = &l YS I &
Proposal 1 1, except norrev meters allowed. Y S S S S S S S S S
New NonPBI/NonRes EnforcementSame asurrent PBI;
Proposal 1(a) 50% upfront, 50% PBI, 10% availal @) S O| S| o Ol O @) @)
for payment over 5/ears
New NonPBI/NonRes EnforcementSimilar to current PBI;
Proposal 1(b) 70% upfront, 30% PBI, 10% availal S| S| o s| O|lo]| o] O 0 S
for payment over 3/ears
NewNonPBI/NonRes EnforcementSimilar to current PBI;
Proposal 1(c) 80% upfront, 20% PBI, 10% availal @) O | s O | s S| S S S
for payment over Zears
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8 O O o ) o L © o = e @ <
Proposal Description o 0| o O 0 O] O O <] 0| F| Z
New NonPBI/NorRes Deemed compliance. 85% SCRTE
Proposal 2 follow GHG signal, minimum of 10(
full dischargesPAs use SGIP 00 S 0 O S S S 0 S
infraction process.
New Res Proposal 1 Deemed Compliance. Multiple
options for compliance. Verify
through app docsinspection &
random discharge measurements. S S S S S S S S S S
PAs use infraction process for
enforcement.
New Res Proposal 2 Same as proposal 1, but requires
GHG signal eoptimization. 0|0 S S S S S S O S
Legacy Projects
PBI Proposal 1 Opt-in to revised future PBI project
g e Prel S|o S|O|s|s|s|s|s|S|s
Non-PBI/NonRes Opt-in to revised future Non
Proposal 1 PBI/NonRes . S| O S S| O S S S S S 0
Non-PBI/NonRes Same as proposal 1 batiows for
Proposal 1(a) feebate feature. S 0100 O 0
Non-PBI/NonRes Same as proposal 1 but requires
Proposal 1(b) purchase of external credits for GH
producing fleets on top of ACC CO S| O 0 O O] O O 0
cost penalty.
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Proposal Description o 0| o O 0 O] O O <] 0| F| Z
NonPBINon-Res Same as proposa(b)but allows for
Proposal 1(c): feebate. 0 0|o O O 0
Residential Proposal 1 | Optin to revised new Res project
P o brel S|Oo|s|s S|s|s s|s
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reviewed by the Working Group.

Crosscutting

GHG Signal

Based on GHG reduction improvement seen in modelingdarking GroupronsensusAESC
recommendghat the program should begin implementation of a rtiahe marginal GHG emission
signal, as described in this report, as quickly as possible. In gehEBBgreesthat the signal should
be optional, but verification of GHG emissions using the historioaihbite GHG signal should be
mandatory for both performanceicentives and infraction processes.

Fleet Compliance Mechanism

Recognizing the broad amaried expectations of the benefits from behind the meter energy storage,

fleet compliance provides makes sense because of the flexibility that it can proMifieCecommend

that fleet compliance be included in SGIP. While SGIP requirgediGpermais y O& T2 MEIONR 2S00 O
doesnot believe that the program intent is to subject projects to GHG compliance for the fuéd0

term. Therefore AESQurther recommend that the Fleet Compliance Period match the PBI peried; 5

years fomi30kW PBI and-gears for <30kW NoiResidential. PBI adjustments for GHG performance

would be applied at the fleet level. All projects and fleets would still be subject to measurement and

evaluation purposes regardless if they are within or beythedFleet Compliance Period

Build Margin

AESC doewot recommend that build margin benefits from energy storage be included in SGIP because
more information is needed to justify it and to determine the proper way to calculate build margin GHG
benefits. InsteadAESCecommend that Itron study build margin as a potential GHG benefit for SGIP
energy storage systems and report their findings esmbmmendations for implementation to the PAs

and Commission staff

Solar GHG Credits

AES@oesnot recommend that allowing solar credit ibefits for solar systems installed with energy

storage be included in SGIP at this point in time. While it is plausible that some solar system installations
are enabled because of the concurrent installation of energy storage, it is unclear under whiiocsnd

that may be true. InsteadAES@ecommendthat Itron determine what conditions that solar GHG

credits would be realized when installed with energy storage and how to calculate the GHG benefits
from those solar installations.

New Project

New>30kW NonrResidential Projects (PBI)

The Working Group supportand AESCecommend, that the SGIP provide a GHG signal for project
developers to optionally utilize to control their energy storage systems, so they are GHG reducing. In
addition, the annuaRTE requirement should be eliminated and the number of required annual cycles
should remain at the current 130 cycles. This is sugploby the modeling results. Verification of GHG
performance, based on historicalbin RT GHG signal, of projects anétieshould be reported

monthly for feedback purposes for the project developer and SGIP PAs.
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rates with GHG signal @ptimization gives best GHG impacts utew rates are not possible in near

future, at least GHG signal-optimization should be used with or without solar (though pairing with

solar gives much better resulés} ¢ KS 2 2NJ Ay 3 DNRBdzL) RAR y20 LINRLRAS
restrict operation&requirements to energy storage systems with solar, new rates and GHG co
2LIAYATFOA2Y® LyaidSIR (GKS 22NJAy3 DNRdzLJ OK2&a$S (2
the flexibility to reduce GHG emissions, with thest methods available to theaccounting for the

specific customer and grid needs they are fulfilling.

None ofthe proposedenforcement mechanissfor new PBI >30kW projects reached Working Group
consensusAES@avorsthe use of exceedance bands, but would simplify the bands tdexred such

that any GHG production during the year would result in a penalty. Allowing multiple exceedance bands
provides for a gradual penalty, but could risk program wide increases in GHGs. A single threshold would
be straight forward to implement andwould be clear to program participants what percent of the PBI
payment is at risk for poor GHG performand&SCecommendthat anyprojects or fleets, if fleets are
implementedas recommendedthat increase GHG emissions should lose 25% ofdhainalPBI

incentive which is the highest penalty that was proposed by the Working Giamugxceedance bands

1 Operational RequirementSame as current PBI except far annual RTE requirement. GHG
signal avdable but not required to use.

1 Verification Mecharsm: GHG performance calculated monthly or quarterly for feedback with
Developers and fleet managers, and annually for compliance using PBI interval data and
historical GHG signal.

1 Enforcement MechanismAnnual PBI payment is reduced by 25% if annual Ghi&ions
increase. Penalty can be applied to individual projects or fleets.

New <30 kW NoiResidential Projects (NétBl/NorResidential)

The Working Groupgreed to include hera proposal forthe program do away with 100% upfront
incentives for new30kW nonresidentialprojectsandin its placeadopt a modified PBI approach, which
would make available a GHG signal and eliminate the RTE requirement.

However, the WorkingGroup did not reach consensus on a specific enforcemmathanism. AESC
believesthat 30% of the incentive withheld for PBI, paid out over three years, is a good compromise for
these smaller projectsWhile this was not directly modeledES@eelsthat it provides enough

economic incentive to perform according to program ruless linclear to us if lower cost systems
targeting disadvantaged communities would be impacted as suggested in the opposing conifibats.
Commission is concerned that this would impede deployment in disadvantaged communitiesoa

PBI incentive coulde established for these communities with acentive of 80% paidp-front with

20% PBI.

AESQurther recommendthat these projects beligible for Fleet Compliance and that the penalty for
GHG production is 25% of the PBI payment.

1 Operational Requiremet: PBllike rules for norresidential projects <30 k\Wwkame cycling
requirement as current PBNo annual RTE requirement. GHG signal available but not required
to use.

1 Verification MechanismGHG performance calculated monthly or quarterly for feedbaith
Developers and fleet managers, and annually for compliance using PBI interval data and
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historical GHG signallonrevenuegrademeters allowedor measurement and verificatio® Bl
period is 3years.

1 Enforcement Mechanism70% of total incentive paidpfront for qualifying projects. 30%
withheld for PBI payments over ay@ar period. Annual PBI payment is reduced by 25% if annual
GHG emissions increase. Penalty can be applied to individual projects or fleets.

NewResidentiaProjects

AESCecommendthe deemed pathway described in this report for new residential systems, but only
for options 1, 3, and /AES@oesnot support option 2 or 5 because these options failed to show GHG
reduction potential in the modeling results. We share the concern tiiatapproach may not address

the backup operating issue identified by Itron. HowevdES®elievesthat for these systems, a PBI like
approach would both be a burden for the program and decrease program participAtiss@oes
encourage routine quarteél DI D NBRdzOGA2Yy NBLRNIAY3I F2N 020K
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performing systemsAES@Iso recommensgthe availability of a GHG signal for these projelts,its
use would be optional under this proposal.

AES@lIso supporsa nondeemed compliance path for new residential projects that do not meet the
deemed compliance requirements but only for option 2 because these operating requirements were
supportedby the modeling findings. The naleemed compliance approach provides additional
flexibility for new residential projects for SGIP participation beyond the deemed requirenidb&C
also recommensdthat for option 2, model results be provided, before prdjénstallation, to the
t NPINIY ! RYAYAAGNT G§2N) 2 SyadaNB (KIFIG GKS DI DQa
to the developer, which should be vetted under NDAalthird-party, or a public model be made
available and used.
9 Operational Regirement:
o For Deemed;
Option 1: Solaplus-Storage
1 New ratesg any rate schedule with peak period starting at 3 pm or later
1 Minimum ITC compliant; currently 75%
1 Cyclingg remain at 52
1 85% SCRTE
Option 3: Solaplus-Storage
9 Solar selconsumption mode (progimmed to maximize amt of solar consumed
onsite) Minimum ITC compliant; currently 75%
1 Cyclingg remain at 52
1 85% SCRTE
9 New rates
Option 4: Solaplus-Storage
1 GHG Signal egptimization; obligatory [Is this agreeing to an operating mode?]
1 Minimum ITC compli&; currently 75%
1 Cycling; remain at 52
1 85% SCRTE
o0 For NonrDeemed;
Option 2: Resi Stanalone
1 70% SCRTE
T New rates

25

g A



1 GHG Signal eoptimization; obligatory
1 Reporting requirement
1 Verification Mechanismi) Upfront SGIP PA review of the application; 2) confirmativat the
developer has signed an affidavit promising a specific configuration and/or rate; 3) quarterly
reporting of GHG performance; 4) random selection for inspection (akin to the SGIEtimspe
Sampling Protocol which is in effect now). Resident&dithrge data (statistically significant
sampling by Itron) would be pulled for the Energy Storage Impact Analysis and assessed for
compliance.
1 Enforcement MechanismiNo claw back of incentiv&§GIP PAs use existing Handbook infraction
language to enforc&HG reductions.

LegacyProjects

Legacy>30 kW NorResidential Projects (PBI)

Although the Workingsroup could not reach consenséssS€ecommend providing an opiin

pathway to the new recomnraded project PBI rules for legacy PBI proje&ES®elievesthat the
potential for cycling relief and RTE elimination would encourage legacy PBI systemdntdoahie new
PBI rules thus increasing GHG reductiompliance These projects that opih would be also eligible for
Fleet Compliance. See new proje0kW PBI for operational requirements and
verification/enforcement mechanisms.

Legacy30 kW NorResidential Projects (NétBl/NorResidential)

The Working Group could not reach consenfsughis recommendationHowever AESGuppors an

opt-in pathway to the new recommended project <30kW rresidential rules for legacy <30kW Non
Residential projectsAES®@elievesthat the potential for cycling relief and RTE elimination would
encourage legey PBI systems to ofini to the new PBI rules thus increasi@#iG reduction compliance
through GHG performance monitoring and verification. Note that these projects would not be subject
to the <30kWNon-Residential PBI payments per our recommendation¢sithey already have been

paid all of their incentive per existing SGIP ruee new project30kW NonrResidential for operational
requirements and verification mechanisms.

LegacyResidentiaProjects

The Working Group could not reach consenfsughis recommendation. HoweveAESGuppors an
opt-in pathwayto the recommendechew project residential rules for legacy residential proje@ce
these are already deemed projects, the intent here would be to encourage quarterly monitoring and
reporting for GHG performance and use of the GHG signal to improve overall GHG perfor&ence.
new project<30kW NonResidential for verification mechanism 2, 3, 4, and enforcement mechanism.
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Introduction
Background

SGIRatutory Requirements

PublicUtilities Cale Section 379.6 defines the intent and requirements for SGIP. Subsectimtg#)e
LJdzN1J2 &S 2 T I{ishHe inEnt & ind LiddisiatarE thadithe sgiéneration incentive program
[to] increase deployment of distributed generatiand energy storage systems to facilitate the
integration of those resources into the electrical grid, improve efficiency and reliability of the
distribution and transmission system, and reduce emissions of greenhouse gaslesigopeand, and

ratepayercostd¢ ¢ KA A Kl a 0SSy AYGSNIINBGSR Fa GKNBS RA&GA
reduction, greenhouse gas reduction, and market transformdtion
¢tKS {DLt | FyRo622]1 SELX I Aya (TheSdamsedfahe SGIPidty A Ga 2 LIS

contributeto Greenhouse Gas H&) emission reductions, demaretluctions and reduced customer

electricity purchases, resulting in the eléc system reliability througimproved transmission and

distribution system utilization; as well as marketnsformation fordistributedenergy resource (DER)
G§SOKy 2% 23453 d¢

Section 379.@stabliskeseligibility criteria for technology types, stating thiie Commission must

determinethatit SOKy 2 f 2 3A S& Y dzéadhieve duktidris & MdvissighS ¢t gréeghouse
gases5andthat atechnologyd & KA T a 2y aA (feak8nyeP&iBdS or czdubes dethan@ T F

FNRY GKS 3INARR o6& 2FFaSiaGAy3a az2vysS 2N+ttt 2F GKS Odz
to, peak electric load6

Section 379.6 provides criterla2 NJ S@I £ dzt GA2y 2F &

4 dzOOS a ghearouni KS LINE =
2F NBRdAzOGA2ya 2F INBSYyK2dzasS 3ALasSaé¢ |

YR ¢ KS | Y2dzy

The statute does not apply any of these requirements to individual systems that receRm8&itives.
However, all participants in this Working Group are highly concerned abedtHG program goal and
recommend creating requirements for individual installations or fleets of installations.

Regulatory Background of Greenhouse Gas Emissianti®dadrequirement

Decision 1511-027 updated theminimum roundtrip efficiencyfor energy storage systenus 66.5%
over ten years of operations to qualify for SGIP, equivalent to ayiat roundtrip efficiency of 69.6%
This wadased on operating Brgin emission factors, build margin emission factors, line losses, and
performance degradatioparameters

ItronQ 2016 SGIPdvanced Energy Storage Impact Evalugtiugust 31, 201,02 Yy Of dzZRSRX a2 KA f ¢
SOl tdzZ GA2Yy Qa TFAY Rdeyerby heipindia rOdude SysténKkpeak defnand, custander
peak demand, and customer bills, a key goal of the SGIP program is to reduce greenhouse gas (GHG)

3 This summary of Public Utilities Code Section 379.6 and references to the goals of the SGIP program in the report
do not represent the viewsf all working group members.

4 SeltGeneration Incentive Program Handbook, December 18, 2017, p. 9.

5P.U. Code Section 379.6(b)(1).

5P.U. Code Section 379.6(e)(1).

7P.U. Code Section 379.6(]).

8D.1511-027
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SYAaaArzyasr ¢KAOK A &SpycHiditdi & &NINBIFHBE Y @&Enseyha studys G & €
concludedthat 6GHG impacts for both PBI and ABBI norresidential projects are positive, reflecting
increased emissions. The magnitude and the sign of GHG impacts is dependent on the timing of AES
charging and discharging. During 2016, nesidential &IPAdvanced Energy Storageojects increased
GHG emissions by 726 metric tons of GBZ Because of datguality issuesltron was unable to

perform an assessment of GHG impacts from residential systems.

Rate Design Background Related to SGIP Pré&yvala
One of the key use cases for storage is helping customers manage their electricity bills, whether through
TOU arbitrage or by managing exposure to demand charges.

Rates are designed to recover three broad categories of utility costs: capacityerusigy costs, and

fixed costs. Hourly energy costs and GHG intensity of the grid are closely aligned. The same is true for
system capacity costs: transmission, $tdnsmission, and primary distribution. However, many
commercial and industrial rates hatraditionally been designed with much of the transmission and
distribution capacity costs recovered via rRosincident demand charges, which do not align with GHG
intensity. Unfortunately, the resulting necoincident demand charges have been the portiémates

that have provided the greatest opportunity for commercial customers to reduce their bills with energy
storage.

In addition, the design of the timearying demand and volumetric portions of the rates have not kept

pace with changes in utility holy costs. Rates have remained highest in-ohég hours while utility

costs have increasingly been concentrated in the late afternoon and early evening, although recently the
Commission has begun to adopt decisions that move the peak periods to later dayh

These two mismatches are the largest factors that have led to GHG increases frefursiétPenergy

storage systems. For commercial customers, systems have been managed to reduce customer peak
demand at the expense of GHG reduction. For residettisiomers, systems have been cycled in

response to inaccurate price signals.

If rate design in the future becomes more aligned with GHG intensity, rate structure may provide the
greatest assurance that SGIP will meet its GHG program goal. This is eXpentsilential customers.

For commercial customers there is more uncertainty, so additional program rules are needed at least as
an interim solution.

WorkingGroup Objectiveper! 3 8 A3y SR / 2YYA&434A2ySNRA wdzZ Ay 3
The Energy Division heddstakeholdeworkshop on November 15, 201@ review and discuss the Itron
impact reportfindings
Some of the key commentapturedduring the workshop were;
1 There was vwdespread agreement by workshop participants that the RTE metric employed by
D.1511-027 may be an impé&ct metric for achieving GHG reductions
1 A diverse group of participants suggested a working group to help develop alternative
operational requirements to improve GHG emissions impacts from storage projects.

92016 SGIP Advanced Energy Storage Infpeaiuation Energy Division Foreword, pg. 1.

101bid., pg. 123

tron assessed the GHG emissions impact of SGIP AES phyjeietselopinga dataset of marginal power plant
GHG emission rates for each-tbnute interval in 2016.
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help SGIP energy storage systems to operate (i.e., charge and discharge) to reduce net GHG
emissions to at least zertn absence of data on the GHG intensityief grid, it is hard to
manage systems for GHG performance.

Only those technologies that reduce GHG emissions are eligible for SGIP fuddimgver,

there was no consensus view on whether this means that each and every project must reduce
greenhouse gasmissions, or whether taken as a whole, the program should reduce greenhouse
gas emissions.

Following the workshop,raAssigned Commissioner RulorgDecember 29, 201&stablishel a working
group(6GreerK 2 dz& S { A3yl f 2 2NJ] Ay 3 DNiE dxdbFrecandendddS a2 2 NJ Ay !
changes to the SGIP to improve GHG emission reductions from energy storage syitheimstructions
to:
Work efficiently so that new rules can be considered in the next several months
Develop a proposal for a greenhouse gas digha
0 Include the following minimum characteristics:
A The marginal GHG emissions of the grid reported for either NP15 or SP15, as
applicable,
In 60, 30, 15 ob-minuteincrements as determined by the working group
Forecasted for the day ahead
Automatically traismitted to the energy storage system, or the controller of the
system if systems are controlled remotely
91 Develop operational requirements for SGIP energy storage systems based GrRG&missions
of the electric grid
91 Develop averification mechanism to ensu@HG tracking and close monitoring of system
performance
I @QYaARSNIIY SyF2NDOSYSyid YSOKIyAay (G2 6S dzaSR A
in net GHG emissions on an annual basis

T
1

>

> >

The Working Group first met ilanuary 2018 and has met regularly since then to conduct modeling of

energy storage operation and develop proposals for the GHG Signal and SGIP rule modifications. This
NBLZ2NIO Aa GKS FTAYFf LINPRdzOG 2F (KS 2 2thdsfoyhd DNE dzLJ
Commission.

WorkingGroup Participants

Organization Name
Advanced Microgrid Solutions
AESC, Inc.

Avalon Battery

Better Energies LLC

CalSSA

CPUEnergy Division

Custom Power Solar

EDF

Enel Enernoc

OO N0 WINF
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10 | Energy Center

11 Itron

12 | Office of Ratepayer Advocates (ORA)
13| PG&E

14| SCE

15| Sempra Energy

16 | Stem

17 | Storage Alliance

18| Tesla

19 | WattTime

Working Group Observers
Organization name
E.On

MextEra Energy
CLEANSPARK
LADWE

Sunrun

Energy Attorney
TRC Solutions
Engie

0o (=] [ [0 | [ Ra [ 1=

WorkingGroup Process

1. Meeting duration and frequency
The Working Group started meeting in early Jan2fxy8 on a weekly basis with-person meetings
once every two weeks and conference calls in between. TFperson meetings would typically last five
hours,and the conference calls would typically takethours.

2. Process for developing recommendations and drafting report
The initial focus of the Working Group was to develop a process by which to comply with the
requirements of the Assigned Commissioner Ruling. The group reached consensus fairly quickly that the
best way to comply was to brainstorm a number of possiblatsmisto improving greenhouse gas
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(GHG) emission reductions from energy storage systems and then to model these solutions to
determine which ones were the most promising. The recommendations for SGIP proposed reforms
wereintendedto fall out of the modéding results.

Most of the month of February was spent gathering load profiles and tariffs to model in the three IOU
territories. This was a lengthy process as the various parties needed to reach out to their customers and
get permission to use their anomyzed load profiles.

Theinitial modeling efforts took a month and a hadtartingin early March and ending in mipril. Six
parties were involved in the modeling process. These included Stem, Avalon, Advanced Microgrid
Solutions(AMS) Enel EnerngcTesla, and Custom Power Solar (CPS). Each party with the exception of
Enel Enernoased proprietary models in the efforEnelEnernodocused on developing an energy
storage model for the Working Group whose methodology and results were publiclyldeailBuring

this process the modelers presented their results to the Working Group.

Their modeling data was provided to AESC under an NDA flysenaTl he aggregation, anonymization
and analysis of the data was performed by AESC betweedpritland nid-May. During this time
multiple presentations of the results were made to the Working Groyp\ESC

3. W2NJ AYy3 INPdAzZLIQ& STF2NIa (2 RSOSt2L) O2yaSyadza
Beginning in April, the Working Group began the process of collecting policy proposal® tic
improve GHG emission performance of SGIP incentivized energy storage poj@atgh surveys and in
meetings with the Working GroupVith the presentation of the modeling results by AESC in May the
Working Group focused agrafting proposed reformm to the SGIRCIarification of proposed policies and
identification of consensus and naronsensus policies and policy specifics was deliberated by the
Working Group in May and June.
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Modeling Findings

Introduction

The cost and GHG impacts of an enetgyagie system are highly sensitive to a multitude of factors.
Rather than relying on blanket assumptions for policy recommendations, the Working Group developed
models that would simulate system operations to gauge sensitivity to certain characterislits an

detect consistent outcomes. For example, minimum or maximum operational requirements could be
developed for a system characteristic found by all models to be decisive in leading to either net GHG
emissions increases or reductions relative to a basedgenario.

The Working Group relied upon five proprietary models and one ndeNgloped public model to

explore the impacts of a GHG signal amid different combinations of system and customer characteristics
(i.e. operational requirement options). Utilig multiple proprietary and public models allows the

22N] Ay3 DNRdAzLIQA NBadzZ Ga (2 | O02YY2RI{GS RAFTFSNBYI
The models determined emissions, customer cost, cycles, and anndatRfigacts when operation

was bound by a GHG signal (optimizing) or charging and/or discharging constraints, versus no GHG
solution base case scenarios (operation without regard to GHG impacts). Relative to the baseline of no
storage system, reduction in emissions or bills (or botde®rable.

Modeling Results

Tablel summarizes the effect of GHG signalogimization on GHG and cost impacts across different
scenarios. The GHG reporting metric used here is kg of GHG reduction per kWh of usable storage
capacity'* Negative values denote increases (not desired) and ipesitalues denote reduction
(desired). It is clear from the modeling results that, in all cases, GHG signairization yields better
GHG impacts compared to scenarios without a GHG reduction solafiogeneral, the data indicate
that:

2RTE stands for Round Efficiency of a storage system. It is defined as the efficiency of charging and

discharging the batterj.e. how many kWh do you get out for every kWh you put in. It includes battery thermal
losses, inverter efficiency, and parasitic losses.

B Annual RE is an output of the modeling process. For a given energy storage system, annual RTE is equal to the
total energy charged over the course of a year divided by the total energy discharged over the same year. Itis a
function of the number of cycles peegr, system parasitic loads and SCRTE.

MeKS Wdzal 6t S ad2N)r3S OFLIOAGEQ 2F | adG2NrasS aeaidaSy YSyi
any given time, usually expressed in kWh. This was obtained by multiplying the battery nominatppagity in

kW with its rated discharge duration in hours.

15 This result is not surprising; it merely confirms the assumptions on which the GHG Signaling Working Group was
formed in the first place. However, a short discussion regarding how a GHG signal impacts residential charging
behavior (the simpler case, witlit demand charges) may be in order. Essentially, if the combination of rate/load
profile/solar profile creates an economic incentive to charge a certain amount and discharge a lesser amount (due
to RTE) on a certain day, there are generally many howiich the charging and discharging could occur and

have the same rate impact. For example, under new rates, discharging 1 kWh any time between 4PM and 9PM will
have the same impact on residential charges, ignoring ITC effects. What the GHG signatitmeseithe highest

GHG hours within-9 PMto discharge (rather than randomly or starting right at 4PM), thus maximizing both the

GHG benefit due to displacing highl D G KSNX I f 3ISYySNIdA2ys FyR GKS DI D aONB
magnitudeof the GHG signal is almost immaterial, as long as it is strong enough for the storage operation
algorithm to rank hours within a TOU period from highest to lowest emisgjams that was indeed found to be

the case using the public model.
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1 New rated® seem to perform better than old ratééand storage paired with solar seems to
perform better than standalone storage in terms of GHG impécts

1 Using GHG signal-optimization does not diminish cost savings. Cost savings are even
enhanced in some cases.

The table shows that eoptimization leads to equal or better GHG impacts and equal or better cost

AYLI OGa oKSYy O2YLI NBR (G2 GKS b2 DI D wSRdzOGA2Yy { 2f
true for both the average impacts and the percentagéeeficial model runs. The exception is

commercial systems paired with solar on new rates; the average GHG impacts are slightly better for the
ay2 02y aidNI Ay da toptimzitiMBuhsOfOrE fredudaitly shaiv€d béngfits by a decisive

margin (886 to 69%). The red barsTablel represent negative values (an increase in emissions or

costs) whereas the green bars represent positive values (a decrease in emissions or costs).

% Throughout ths report, the term "new rates" refers to rate plans proposed by the utilities (and in a few cases

already in effect) that are subject to TOU schedules substantially different to the conventional TOU rates of the last

30 years. These TOU rates shift thepmak period much further into the evening hours, thereby better aligning

period of high cost with periods of high marginal grid emissions.

" The reason for this is that new rates have their peak Time of Use (TOU) periods aligned with the highest marginal

CGHG emissions, so storage systems operating under new rates are incented to discharge at times when GHG
SYyraairzya GSyR (G2 06S KAIKD-t JI21YeS y{Shdt ONI LISSNER 21 R 38 26 KKS YD SS yoS
usually, GHG emissions) are low; storageesystoperating under those new rates are also incented to charge

when marginal emissions tend to be low.

8 The reasons that the presence of paired solar tends to improve the GHG performance of a storage system are
somewhat different between commercial andsidential systems. For commercial customers, thesiba solar

ONBFiSa + aft20lf Rdz01 OdzNBSé¢ Ay (KS OdzadG2YSNI f2FRX LJdza |
gridda Ol £ S RdzO1 OdzNBS LlzaKSa (KS /! me@rs hat stofa§didischardeRusdd dzNII S £ |
for demand charge reduction will tend to align with hiGiHG periods (whereas without the paired solar, the peak

loads and therefore demantklated storage discharges may occur in the middle of the day when marginal GHGs

are lower).

For residential systems, most paired systems apparently take the Investment Tax Credit (ITC), and are therefore

operated so as to charge the storage at least 75% frormaitensolar¢ which means charging miday (when

marginal GHGs are lowAnd residential load tends to peak in the evening (especially after accounting for the local

duck curve effect), so paired systems tend to discharge in the evening when GHG emissions are high.
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Tablel: GHG Signal Bnefit Comparisons by Scenario

MODEL % RUNS MEAN GHG % RUNS | MEAN COST
CUSTOMER RETAIL MODEL
TYPE GHG REDUCTION SOLUTION WITH GHG REDUCTION | WITH COST | REDUCTION
CLASS RATE RUNS
INPUT REDUCTION kg/kWH REDUCTION %

GHG Signal Co-Optimization ! .86! : i
OLD [ oot I i e NP S F I SR S o

Storage No GHG Reduction Solution : ~ 153; 0] R -16.78{ 80 97.32: & 1145
Only | \ew [GHGSignalCo-Optimization: 792 | 404: (& , L2120
Commercial No GHG Reduction Solution & .64 .68: 3 2
and Industrial GHGSngnalCo-Optlm """"""
Solar 1O, P o s

PlUus | oo

Storage NEW [
No GHG Reduction S

GHG Signal Co-Optimization

OLD ...............................
Storage
Onl ¢
. NEW s A R e L
Residential ; B RIEL LI - S PRR R
Solar o 1 D o ey (I LRI oo :
PlUS  rfasssnncccnc - e
GHG Signal Co-Optimization : .36! ‘
Storage NEW |-t iy~ rrrorre foeeeneeeas oo ]
No GHG Reduction Solution 725[ 72.22; :
Key Takeaways

h@dSNFftsx adzoaYAGGSR RIEGE FNRY GKS 22NJ]Ay3 DNRdAzZLIQ&
can help drive GH@&ducing operation of energy storage systems.

1. Residential energy storage systeander old rates:

a. When paired with solayare helped by th&sHG signab achieve GHG benefifin the
majority of cases irrespective @ingle Cycle Round Trip Efficier8gRTE, but the
combination ofutilizingthe GHG signal analhigher SCRTE 85%guarantees GHG
reduction. Withoutthe GHG signal, a higher SCRT&8&tincreases the chances of
achieving GHG reduction but does not guarantee it.

b. Without solar, appear highly unlikely to reduce GHGs.

2. Residential energy storage systeorgler new rates:

a. When paired with solar with SCRTE of 85&most always achieve GHG benefits with
or without the GHG signal, but even lower SCRTE (h@¥8 systems can reduce GHGs
in the majority ofcasesvhenthe GHG signal igtilized

b. Without solar, appear to alwayseduce both GHGs and customer bills when
performing GHG signal @ptimization, regardless of SCRTE. But withbetGHG
signal, a higher SCRTBB%o0r above is required to achieve GHG reduction.

3. Commercial energy storage systemrsler old rates:

a. With solar, when performing GHG signal-optimization with 85% SCREEhievel
GHG reduction 82% of the tinfeompared to4%% witha lower SCRTE of 7%
Without the GHG signal, the model runstaeved GHG reduction only &%f the time
regardless of SCRTE.

19 Assuming the storage system is charged primarily, iexotusively from the solar system
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b. Without solar,appear highly unlikely to reduce GHGs.
4. Commercial energy storage systeorger new rates:

a. With solar and performing GHG signal-optimization, give GHG reduction 85 of the
time regardles of SCRTE and 100% of the timih 85% SCRT®/ithout a GHG signal,
GHG reduction was achieved 69% of the time irrespective of SCRTE, but with a higher
SCRTE of 85%e proportion increased to 86%.

b. Without solar, while benefiting from captimization, aregenerally ae unlikely to
reduce GHGs (40 ofcommercial standalone model runs reduced GHGs when
performing caoptimization under newer rates, regardless of SCRTE; thednagu
increased modestly to 44 when a constraint of 85% SCRTE was added).

Certain modeling teams expressed a conacgith regard to the aggregated modeling results and stated

that the Working Group did not model grid services, such as demand response, due to the complexity

and uncertainy involved in such modeling effort. Grid services, along with GHG emissions riehsct

and transforming the market for DERs, are all SGIP goals. Many developers @fstanstorage

systems focus on providing grid services in addition to customer demand charge management, as
opposed to simple energy arbitrage to enhance customersava ® {2 RSLSYRAy3 2Vy
business model (energy arbitrage or demand charge management/grid services), some systems may not
perform as well on reducing marginal GHG emissions, yet they may be avoiding the need to bring more
gas peakers onlinand facilitating the integration of higher levels of variable renewable energy

resources.
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Woarking Group Criteria for Recommendasion
Areas of AgreementProgrammatidModifications

1.

GHG Signalmplement a GHG signal tool which can s&pekal- time and predictivegrid
emissiondactorsto SGIP projectand 2) provide a useful and actionable prediction of future
grid emissions factorghe technology is commercial ready and can support @dGctions
Financialaw-Backs Avoid expost incentie clawbacks if possible they are legally and
administratively difficulourdensome

Complexity vs. SimplicitAvoid complex program changes that would shut the program down
for a long period; the program sunset date in 2020 means any solution shoeluiriplemented
quickly and coseffectively.Minimize complexity of rules for program participants.

Optionality: Support optionality where feasible to allow developtrgick a reasonable

pathway tosupport theGHG reduction.

Adaptability The efficacy ofiew rules can be reviewed regularly and rule changes can be again
considered if the desired outcome of GHG reduction is not accomplished.

Enforcement Enforcemenshould penalize poor performance via incentive reductibhe
groupprioritizes improved erdrcement and developing a reasonable system to encourage
GHGreducing behaviarvVariousincentive reduction options are proposed.

Residential Deemed NBaARSYyGAlFf a5SSYSRé | LIINRBI OK Kl a o
whereby residential systems would contintgereceive the SGIP incentive 100% up front but
predicatedon agreement to meet specified requirements or operational modes

Meters: Permit norrevenue grade meters fddon-Res/NorPBI &Reswhere required for
implementation

Itron: Keep GHG calculation methodology consistent with Itron/E3 methodology as described in
their 2016 reportymeasure projects using the same GHG signal as thdimealgrid emissions
FI OG2NJ RSAONAOSR Ay LOSY mMZI 02@0ST LUONRBYQA NERf

Areas oDisagreement or Diverse Working Group Opinion

1.

2.

o

Fleet or ProjectVariants 002 YLI Al yOS @GSNAFTAOFGAZ2Y | yR- SYyF2NDC
f SOSt Q3 F2NJ 620K haiShaenprgpised S3I+ 08 LINR 2SO a

GHG Emission Penalty $/ton GHGoenalty tobe appied against PBI payments for PBI systems

based on any net GHG emission increases a project is found to have caused. The $/ton penalty
daK2dzf R 6S 0l16adSR 2ykGASR (2 GKS LINAROS 27F, DID SY
the price of carbon offets in the voluntary carbon offsetarket,or other measure of GHG

costs, like the social cost of carbon or the marginal GHG abatement cost.

Legacy projectsRule changes on legacy projects to bring them into GHG compbaace

unsettled issuesgiven theinvestment decision was made based on the rules in place at the time

of application, yet it would be dissonant with program goals to allow continuedcoompliance

with GHG goals

Carbonfeebatemechanismimplementation of a carbofeebatemechanisnto promote GHG

reductions could encourage better GHG performance but may be overly complex to implement.

Further, unless thstructure of the carborieebatemechanism is welllesigned such a system

may not be effective.

Non-Res/NonrPBI projectsrules changedtb require all norresidential projectso be PBI

CyclingHow would they factor into calculating payment, which currently expects a specific

number of discharges?
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7. M&E: MorefrequentGHG compliance verification is needed to be sure program goals are met.
aAyAYdzy ljdzr NISNI & OSNATAOIGAZ2Y F2NJ GKS FANRG @
incentive payment date.

a. Regular monitoring ofionres nonPBlprojects
b. Satistical sampling for residentigrojects

8. Build MarginBuild margireffectsare not reflected but are norrnegative (i.e. storage build
does not by itself increase GHGS)

9. GHG reductionsThe statutory requirement for the program to reduce GHG emissions should be
honored, without unduly sacrificing other program goals (market transféionagrid
support)°,

10. Balancing Program GoXls ¢ KS ¢g2NJ Ay 3 3INRdzL) RAal ANBSR 2y K2§g
three program goals of market transformation, GHG reductions, and grid support. Some argued
that the requirementto reduce GHG emissioslhoud be prioritized per the guidance provided
Ay GKS /2YYAaaAzyQa NMHz Ay3 €1 dzyOKAy3 GKS g2NJ A
emission reductions at the expense of market transformation and/or grid support is not an
acceptable outcome and arbitrayiplaces one statutory program goal over othérkis question
of how to balance program goals is discussed throughout the Recommendations sections.

20While there is consensus that one of the goals of the program is to reduce GHG emissions, there was not
consensus on the level at which realization of that objective should be assessea system by system basi,

the fleet levelor at the programmatic levelThere was also no consensus on the GHG emission threshold. Some
were in favor of a zero threshold while others were in favor of a more negative threshold.
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Working Group Crosscutting Recommendations for All or Multiple Types of SGIP

Projects
This section covers ®Yking Group proposals that can be applied to all or multiple types of SGIP projects
such as new and legacy PBI, B non-residential and residential projects.

Forecasted an&ealTime Marginal GHG Emissions Signal

GHG Sitpl Proposal:

9 Operational RequiremenBGIP to make available a grid marginal GHG emissigm for
energy storage control

9 Verification Mechanisn5GIP to use the historical raahe (5minute) emission factorso
calculate incentivized energy storage project Gi@aict for determining PBI paymerasd
monitor PBI and no#®BI projects.

1 Enforcement MechanisnmDepending on the customer class and size of energy storage sy/stem
GHG emissionmay impact PBI payment and/or invoke SGIP infraction proceQsesterly
monitoring for the first year of a new project; feedback provided to Developers on performance
each quarter. Annual review and potential payment reduction or other enforcement action.

Consensus Status:

Consensus

Supported byPG&E, SCE, SoCalGas, CSECHSA, CalSSA, CPS, AM8) Tesla, Avalon
Opposed byN/A

Proposal description:
Thereaktime and forecastednarginal GHG Emissions Factors (A% provided publicly for NE5 and
SR TheEFssignal willbe provided at both Sninute and 15minute granularity and formatted in
kg/kWh TheSignal ibased on Locational Marginal Pricing (LMP) like the existingea@dBions factor
evaluation methodologybut the GHGignal alsasesreaktime (5minute) LMP ad CO2 price datd he
SGIP Annual Program Evaluation and-tiead signal should use the same GHG factors dataset. After
year 1 of program operation according to the GHG signal, an analysis should be conducted to ensure no
material difference between redime and expost values
Also, areattime and predictive renewables curtailment sigoahbe provided to assist in targeting
moments of renewables waste
The EF generation methodologyll be reviewed annually
The GHG signal will be provided in thfesecasts:
1. 72 hourahead forecast
a. Marginal GH@missiorrates every 5 minutes, updated hourly
b. Ranking, and other relevant contextual information as needed to support the optimal
dispatch of storage
2. Month-ahead forecast
a. Forecast of future days as easierfar to reduce GHGs based on variability,
predictability, and ramp speed.
b. Updated daily
3. Yearahead forecast

21 This signal could be provided by WattTime or othetemtial public/private/nonprofit entity capable of
providing this service.
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a. Monthly trends in ease of GHG reduction
b. Updated monthly
Forecasts should include uncertainty measurement:
a. For each time step
b. Notassuming independénidentically distributed values
c. Formatted with input from storage developers, via iterative testing
The signal delivery platform description:
Accessibility and Security:
1. Both webhook and RESTful API with standard JSON output
2. Downloadable CSV files inthanreadable format
3. No write access to storage developer/user servers
Reliability:
1. 99.99% uptiméper WattTime)
2. System downtime triggers reéime notification
3. Continues operation, using reasonable estimated values, when CAISO OASIS is down or is
missingdata
Funding:
1. The GHG signal should be provided at no incremental cost to SGIP participants
2. Funding for the signal should come from SGIP M&V funds

Supporting Discussion:
N/A

Opposing Discussion:
N/A

Model Findings Support:

Model findings support GHG -@ptimization relative toscenarios without a GHG reduction solution-
optimization almost always increased theoportion and magnitudeof outcomes withnet GHG
benefits.

AESC Recommendations:

Based on GHG reduction improvement seen in modeling and broad consemste;ommend thathe
program should begin implementation of a réahe marginal GHG emission signal as quickly as
possible.In general, we agree that the signal should be optiobal,verification of GHG emissions using
the historical Sminute GHG signal should be mandatory for both performance incentives and infraction
processes.

Fleet Compliance Mechanism
Fleet Proposal 1.
9 Operational Requirement/A
1 Verification MechanismVerification will be applied to a project develof@fleet or portion of a
fleet of SGIP project&ach developer would have a rolling fiyearor ten-yearfleet of systems
upon which they are evaluated
1 Enforcement MechanisnEnforcement will be applied to a project develo@efleet or portion
of a fleet of SGIP projects based on the fleet verificatidowever, projects receiving PBI
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payments would be subject to enforcement at the project level during the full PBI petiay/
would fall into theirdS @ S { 2fledSaitdD the last PBI payment.

Consensus Status:

Non-consensus.

Supported byPG&E, CSE, CESA, CalSSAANIBT esla, AvalonStem
Opposed by:SCE, SoCalGas, ORA

Proposal description:

Under a fleet compliaremechanism, developers would be subjectéificationand compliance for a
LRNIA2Y 2F GKSANI FEtSSi 2F SySNHe &aG2Nr3IS aeaasSvacz
periodof5Mn &SI NA O00GKS a¥FtSSi SgI tlddaiea ®liling s NkyBteEs) @ 9 | (
upon which they are evaluateafter project installation

New PBbystems, including smaller PEBOkW, nonresidentialsystems (to be described later), would

be evaluated on an individual system basis for the duraioteir PBI payments hese systems would

y2id 0SS AyOftdzZRSR Ay U(KKRALILBRIEER2 ¥20.X SricghPBildTHER & & R 2 dzo
are still receiving a PBI payment. These new PBI systems would be paid their incentives based on

meeting cyclig requirements and would be subject to GHG emissions penalties on an individual basis,

as discussed in the sections below. Once the PBI incentives have been paid for these systems, they

would then be included in the fleet evaluation and compliance untiD%ears after the initial incentive

was awarded. Thigrovidesextra motivation to continue to reduce GHG emissions for the full fleet

evaluation period.

For legacy PBI:
1 Project is measured/enforced per project until end of PBI period, however longsthat
9 t NRr2SO0 GKSy 3I2S8a Ayil2loydardermandnSBdrantypaiod iNS Yl Ay R
if >30kW and completewith® S NJ t . LX Ad0Qa p Y2NB @SINE 2F as9g
fleet level). There are two types of fleet level compliantaeing proposed:
1 Project goes into an exclusive legacy fleet
1 Project goes into a pooled legacy and new fleet for balance of fleet compliance
1 There are differences of opinion as to whether the fleet compliance period should be 5 or 10
years. Some partiesaintain that the period should be 5 years with projects immediately going
into fleet compliance during the PBI period.

For legacy NoiRes <= 30 kW:
T tNRr2SO0 3F2Sa Ayid2 (K®DyewpérBaSdncy/warranNIpeddTyidreA Yy RSNJ 2 F
are two typeof fleet level compliance being proposed:
1 Project goes into an exclusive legacy fleet
1 Project goes into a pooled legacy and new fleet for balance of fleet compliance
1 Some parties maintain that the fleet compliance period should be 5 years and not 10.
Their rationale ishat it is extremely difficult to predict marginal emissions that far out
into the future, and recognizing that customer equipment, loads, and prafdes
change over time and are difficult to predict and beyond the ability of a developer to
predict or control.
For new PBI
1 Project is measured/enforced per project until end of PBI period; 3 years (60/80/'20for
<30kW) or 5 years (50/50 for +3@WV).
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T t NRr2SO0 GKSy 3I2S8a Ayil2l0ydardermandnSBdrantypaiod iNS Yl Ay R
if >30kW and completewith® ST NJ t . LY Ad4Q&d p Y2NB &@SINA 2F ag
fleet level). If a 70/3@r 80/20project, there would be7 more years in the fleeto satisfy the
permanency requirementThere are two types of fleet level compliance being proposed:

1 Project goes into an exclusive new project fleet
1 Project goes into a pooled legacy and new fleet for balance of fleet compliance

There are differences of opinion as to whether the fleet compliance period should be 5 or 10 years.
Some parties maintain that the period should be 5 years with projects immediately going into fleet
compliance during the PBI period.In general:

1 Fleetwide ompliance provides flexibility to developers to manage GHG emissions. This can be
helpful recognizing that depending on the use case and customer load profile, each and every
project may not reduce GHG emissions, even if overall, the fleet does rediussi@ns.

1 To the degree the Commission believes that the program overall should reduce GHG emissions,
but that each system does not need to do so, a fleetwide approach appears more consistent
with that.

1 By having systems transition from individual complatwfleetwide compliance, this structure
provides continued incentives for developers to continue to manage their fleets in a way that
reduced GHG emissions.

Supporting Discussion:
This approach is consistent with the text of Section 379.6(b)(1) dPtidic Utilities Code, which states
GKIFIG a9fAIAOATAGE FT2NJ o{DLt8 akKkrft 6S fAYAGSR (2
gAft | OKAS@S NBRdAzOGAZ2Y A Ay SYAdaAizya 2F IAINBSyYyK2dz
must reduceGHG emissions individually or collectively.
1 Pooled fleetwide compliancdlaws high GHG reducing projects to offset GHG producing
projectsbut maintains overall program goals of reducing GHThis also supports the principle
of ensuring meeting GHG gealo not unduly harm the other SGIP goals of providing grid
services and transforming the market for DERs. Many energy storage systems are providing grid
services that help avoid the need to build new gas generation and/or enable the reliable
integrationof higher penetrations of variable wind and solar into the grid in support of the
{dFr3SQa OtSIy SySNH& |yR DI D NBRdAzOGAZ2Yy A2+ ad
1 Recognizes that marginal GHG emissions are extremely difficult to predict fivarytars
future, much less 10. Also recogrszhat many other things may change that are beyond the
control of the storage developeysuch as customers adding/removing load and equipment,
adding solar or other forms of DER (consistent with SGIP market transformation goals), or the
ability of storaye to provide multiple grid benefits via future markets, programs, tariffs or
incentives.
1 Asthe 2016 Itron Evaluation pointed out, the best solution for achieving GHG reductions with
energy storage is aligning the rates with GHG emissions signalsnd sydiemso a 5year
compliance/penalty period provides enough time for utilities to develop, seek approval for and
implement new tariffs.
1 Pooled feetwide compliance provides flexibility to developers to manage GHG emissions. This
can be helpful recagzing that depending on the use case and customer load profile, each and
every project may not reduce GHG emissions, even if overall, the fleet does reduce emissions.
CKA& A& AAYAEFNI G2 GKS 2dAGATFAOFGAR2Y F2NI/ FEAF
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1 This approach is compatible widome storage providers that operate fleets of installations as a
aAy3tsS aeaisSyo ¢KSe olftlyOS RAFTFSNBYy(d 0Odzad2YSN
services.

Opposing Discussion:
1 Each system should be evaluataadl their own merit because SGIP could be incentivizing too
many storage systems that do not meet GHG standards.
1 Removing the obligation to reduce GHatshe project levehfter only 5 years goes against SGIP
rules and the spirit of the prograntystemsisould be subject to evaluation and compliance for
the full 10year term of the permanency requirement.

Model Findings Support:
This compliance mechanism was not modeled.

AESC Recommendations:

Recognizing that customers, grid operators, regulators, poliers and society have broad and varied
expectations of the benefits from behind the meter energy storage, fleet compliance makes sense

because of the flexibility that it can provide. We recommend that a fleet compliance be included in
SGIP,butonly&fSNJ 0 KS t! axX ¢g2NJAy3d 6AGK AYyRdzAGNEBXI RSTAYS
g2dzf R F RYAYA&AGSNI a¥Fft SSiavhile the/progr&rSGHEINRhMIbasedloylR R { I
year permanency we do not agree that the program intent is subject pt®j® compliance for the full

10-year term.

Fleet Proposal’2
wOperational RequiremenN/A
wVerification MechanismvVerification will be applied to all nonresidential projects.
w 9Y T2 NDSY SyEdaforaeBedtivil Pelappied to all nonresidatprojects.

Consensus Status
Non-consensus.
Supported by: ORA.
Opposed by:

Proposal description:
Nonresidential projects would be evaluated under two categories: 1) a legacy fleet, and 2) new
projects. The Commission would establish a date Wwild delineate legacy projects from new
projects.

For all legacy nonresidential projects, developers would have flexibility to manage emissions associated
with fleet as a whole, but would need to achieve a zero ormegjative emissions target. Some
projects could emit as long as the total legacy fleet achieves zero or negative emissions.

2¢KS t NRPINFY ! RYAYAAOGANIG2NE YR !'9{/ KI@S AyOfdzRSR {KRA:
reviewed by all Working Group members.
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New projects would be evaluated on an individual basis, with projects that increase GHG emissions in a

given 12month period receiving no PBI incentives for that yeAny decrease in GHG emissions would

gualify a project to receive PBI payments that year. Whether a project receives the full PBI payment

would still be contingent on how well it performs according to the other PBI requirements.

In addition, ifadevelodS NR&A Sy GANB FtSSG AyONBFraSa DID SYAdaaaz
would be barred from applying for SGIP incentives for projects for a defined period of time.

Supporting Discussion:

w 'ff2Ay3 RSGSt 2 LIS NBE-wide2missibng Wit Sptionaiitp diveidters A O& T f
significant operational flexibility.
w !'ff ySg LINRP2SOGa akKz2dZ R 6S 6fS (2 YSSGzZ FyR
criteria. It is appropriate to allow legacy projects, developed under a different rylderibility
to emissions criteria on a flegtide basis.

w ! RSOSt2LISNNE FrAfdzZNB G2 ONARy3a AGa fS3Foe TS

periodic warnings from PAs during that year, would suggest that the developer cannot or will not

bring its projects into compliance. Therefore, continued eligibility for SGIP funding would

unreasonably burden ratepayers with the costs of incentive payments and GHG emissions

increases.

Opposing Discussion:

Carbon Feebate

Feebate Proposal:
9 Operationd RequirementiN/A.
9 Verification Mechanism\/A.
1 Enforcement MechanisriVould not change enforcement but would alléB1 payments up or
down based on the amount by which an individual project increases or reduces GHG emissions.

Consensus Status:

Nonconsensus.

Supported by: PG&ECE, CESA, CalS37§, AMS
Opposed bySoCdbas Stem,Tesla

Proposal description:

A carbon feebate mechanism in SGIP involves adjusting PBI payments up or down based on the amount
by which an individual project increas or reduces GHG emissiing motivate good GHG behavior.
Thiscould easily be designed agevenue neutral approach within SGIP, as will be explained in greater
detail below.

Projects subject to the feebate would have an incentive to reduce anmuigls@ns at some defined

carbon price (in $/metric ton). Payments (or in some cases, credits) would generally be applied to
LIN22SOGaQ t.L LIevYSyida FyR g2ddZ R 6S O02YLJzi SR | yydz
used for the current M&E programThus, no new analysis would be required; but to the extent the

feebate covered more projects (e.g. eptresidential), the data requirements would be increased.

23 Relative to the emissions siteould have producesavithout energy storage.
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The feebate would be relative to a threshold defined in net GHGs per kWh of storagé&ycapac

example, a 30 kW -Br battery has 60 kWh capacity. If the threshold is set to 0.1 MT/kWh capacity then
this battery would neither receive a credit nor incur a penalty for if it reduced GHGs by exactly 0.1*60 =
6.0 MT; if it did better (greatereduction) then under some variants it would have a credit, determined

by the number of MTs of GHG reduction beyond its 6 MT threshold; under all variants it would be
subject to disallowance if it did worse.

Many variants have been proposed by parties; thase covered as separate topics within the larger
proposal. The layout is chosen to help elucidate the nuances involved in the feebate proposal; if this
proposal is accepted then one or more options would need to be chosen under each subsection below.

1) Should feebates include both "carrot” and "stick"?
Description: If stick only, then projects (or developer fleets) that perform better than the
threshold would not receive an additional payment or credit, but those that do not would be
subject to a penaltyand funds would be added to SGIP pot for future incentives). If carrot and
stick, then projects that do better than the threshold would receive a credit, i.e. all penalty
funds would be delivered to ovgrerformers in the current year.
a) Advantages of cant and stick: Because all projectsuldsee an incentive, GHG reductions are

AAAAA

SELISOGSR G2 68 Y2NB GKIYy dzyRSNJ I &4adGAO] 2yfeé

GHG emissions, such that customers and developers may be incented to dothatterverage

F2NJ GKS G3INBSy 3If 2 g ¢ tiiisSsthawTRowerivgrks i erefgy A y OSy G A @

O2yaSNBIGA2y® | @2ARa LISNOSLIIi A2y 2-8nlyadpibaeh. (i 2
b) Advantages of stick only: Avoids the perception thatgctg are being paid extra to do what
they were supposed to do already (since they received SGIP incentive based in part on GHG
reductions). Would reduce SGIP payments and allow rollover to new projects.
¢) Additional variant: Big stick, small carrot. Herejpcts that increase GHGs must BOTH pay the
standard penalty AND purchase CCAs (California Carbon Allowances) to offset their emissions;
those that reduce GHGs are subject only to the $/t incentive, whether or not the threshold is
greater than zero. Advaages are that GH{Bcreasing systems are given a stronger signal, and
not only offset their emissions but also pay betmgrforming systems to reduce GHGs more.

2) Whatis the appropriatdl KNEAK2f R 00KS ol NE GKIFG LINR2SOGa
Description Some parties argue for a zero threshold (i.e., projects should only be penalized if
they increase GHG emissions). Others propose the threshold be at least the average emissions
reductionsof existing SGIP funded systemsaking the feebat@rogram inherently revenue
neutral.

a) Zero threshold: Advantagefkeward and penalty are not dependent on behavior of other
systems. DisadvantagedNot revenue neutral, so would require funding source if carrot and
stick (reducing funding for future eneygstorage projects)or way to add to SGIP pot if stick

2yfed | RRa (2 LISNDSLIGA2Y GKFdG al SN2 Aa 3J22R Sy

b) Threshold equals maximum of zero and total fleet average GHG reductions: Advantages
Revenue neutral if total fleet is reducing GHGs, and revposéive (i.e. net penalty) if fleet
increases GHGs even under carrot and stick; automatically raises the bar as fleet becomes more

GHGnegative. Disadvantagesv S ¢ NR | yR LISyl fd& | NB RSLISYRSyi

(so harder to plan for).

c) Zero threshold, but asymmetrical payments: Zero threshold, with penalty at nominal $/t and
credits at whatever $/t makes the program revenue neutral. This means that the reward for
reducing emissions is higher when the majority of other systems are increasiagi@nsi the
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reward is lower when the majority of other systems are reducing emissions, and the reward is
$0 if all systems are reducing emissions. Advantages: Penalty is not dependent on behavior of
other systems. Disadvantages: Amount of credit is depahda behavior of other systems; and

as program becomes more GHi&lucing the credit will drop, potentially reducing the rate of
improvements.

3) What projects are included in the feebate program?

Description:All parties that support the feebate concépagree that all new PBI projects should
be subject to the feebate, and the credits/penalties would be applied to their annual PBI
payments. Others may be required to be part of the program, or perhaps could opt in.

a) New nonresidential, noAPBI projects (péraps required, perhaps ofin)

b) New residential projects (oph only)

c) Legacy nowresidential projects (opin; perhaps to replace cycling and RTE requirements with
participation in the feebate program)

4) Are projects evaluated individually, or on a (develgdleet basis?
Description:For projects evaluated on a fleet basis, developer could apportion any increased GHG
emissions can be set to appropriate rebates to projects however they wished (or keep the rebate
themselves); would likely decide payanypenalties themselves to avoid customer claack.
t Ne2S0Oia GKFG FNB S@rtdz2 SR 2y |y AYRADARdzZ f
fleet evaluatior® so as to avoid double dipping/double penalti@ptions include:
a) All projects evaluatedtgdeveloper) fleet level; none individually
b) New PBI projects individually, all others (including legacy andhpat fleet level
¢) New nonresidential projects (PBI and < 30kW) individually, all others at fleet level
d) All projects measured individually bGHG performance of developer fleets to be based on

performance of systems that are not (or are no longer) subject to PBI payments.

5) What should the effective carbon price ($/t) be?

Description:Current prices in auctions and on ICE are around $15/Giwdppears to be too little to

incent behavior change. D.1&-007 specifies that DERs should be evaluated using the social cost

of carbon in the ACC modeturrently the cap and trade ceiling prices are between-$6A.

However, even $70/t works out t@ small proportion of the SGIP payment for the systems modeled

by the WG.

a) Multiple (say 4X) of the average CCA price when the project was commissioned. This works out
to about $60/t. Advantages: Increases automatically as CCA price increases. Disadzantag
More complex tracking of build year.

b) Requirement to purchase carbon offsets from the voluntary carbon market in a multiple (4X?) of
the total increase in GHG for the fleet. Advantage: Carbon offsets are certified and easily
verified by PAs. Developean purchase any amount (no minimum value) and by purchasing a
multiple of the actual emissions increase, is achieving a reduction in GHG via the carbon offset
mechanism. Disadvantage: Minor PA administrative change to account for verifying certified
offsets were purchased.

c) Social cost of carbon in ACC model for current year (currenthi7@8h Advantages: Follows
D.1606-007 (though this is for incenting, not evaluation); automatically increases as cap and

24PG&E, Avalon, Enernoc, Stem, Custom Power Solar, CSE
2 These systems would still be measured, however, for purposes of determining prégyahGHG performance.
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trade ceiling price increases. Disadvantadéay get out of balance the multiple objectives of
the program if ACC model changes significantly.

d) Administratively set price above C&T ceiling (e.g. $150/t increasing 5% per year). Advantages:
Stronger incentive to drive GHG reductions, which magpd®ted early in the program.
Disadvantages: More difficult to justify based on societal costs.

e) Exceedancéands rather than carbon price: If project emits net GHGs, PBI payment would be
reduced proportionally depending on how many kg/kWh of capacity tlogept emitted. TBD:
Would different tiers have same proportional reduction, or same penalty based on proportional
reduction from Tier 1?

9 Example:
o0 >0¢ 10 kg/kWh¢ 5% PBI payment reduction
0 >10¢ 20 kg/kwhg 10% PBI payment reduction
0 >20¢ 30 kg/kwh¢ 25% PBpayment reduction

Supporting Discussion:

T LF AYLXSYSYGSR Fa | aOFNNRG yR atdAaoOlé 2N aoA3d
part of the feebate mechanism has an incentive to reduce GHGs as much as economically or
operationallyfeagi t S G KSNBIFa LISYylFrftdASa F2NI AYyONBIFaay3a |
322R Sy2dAKE

1 The revenueneutral version of the mechanism rewards systems that do better than average
and penalizes those that do worse in a given year, thus automaticallyngeido benefits: 1)
beingrevenueg/ Sdzi NI t = AG O2dzy G SNARA GKS | NBdzYSyid GKIFG {
GKI G GKSe&@ ¢gSNB &adzZlJJl2aSR (2 R2 Fyegleéds YR HO
projects become better at reducing GHGs, much asBhergyStar program resets every few
years as appliances become more efficient.

T 'ye IRRAGAZ2YIf FdzyR&a FTNRY LISyl fiAaSa FT2N AyONB
2yteé¢v 32 (G2 SAGKSNI NSBUGANRY3A DI BtGHGhduah,lory OS & 0
incenting new, more effective projects.

1 While some suggest that the feebate adds complexity, it leverages the calculations that are
already being made for verification, and the PBI payment mechanism that is already in place, so
there wauld be relatively little additional work required.

1 With the carbon prices set to approximately $70/t, the potential gain or loss from reducing
GHGs more or less than the average is significantly less than a PBI payment (thus not onerous),
but still enoughto make a difference, especially if tg@rforming systems receive recognition to
SYKIyOS KSAN LIN@apjfokifately $300yBEfONE SOyRW B fsy&téns
assuming 75 kg/kWh differential between top and bottom performers.

 MuchoftheceoptimA T | GA2y Y2RStAy3Is yR 21 GG¢AYSQa SELIS
incentives (or disincentives) can materially affect the GHG performance of storage. Units
without even a small incentive have little reason to continue using even the simplest GHG
reduction measures, and in doing so contribute to the existing emissions problem. This suggests
any fleetlevel performance requirements be accompanied by a-ponitive incentive/cost, for
the full duration of the program/up to ten years.

Opposing Discussion:
1 This approach represents a potentially significant change in the program design/structure and
could take significant time and resources to implement.
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1 The idea of feebate for energy storage is outside the existing principles of SGIP. If a generation
projectachieves a number well under the target, there is no extra incentive provided, as it is
following the goals of the program to provide grid and customer benefits in an environmentally
superior fashion.

9 If this idea achieves the intended effect of havadigsystems reducing larger amounts of GHGs,
then additional funds would be require@otentially reducing the amount of funding for future
SGIP projects.

9 The proposals for providing credits for GHG reductions add significant complexity and would
create sijnificant administrative costs and burdeRurthermore the amount of potential
additional GHG reductions could likely be quite small, yielding a high cost per ton of GHG
reduced and a poor investment of ratepayer funding.

1 Forcing developers to chase viemy and uncertain GHG reduction levels under the fleet average
threshold method could actually do harm to the storage industry by creating uncertainty over
project repayment/financing. Simharly, focusing on maximizing GHG reductions to avoid
penalties wauld create a significant disincentive for storage to provide multiple uses and grid
serviceg; key benefits of the technology, as recognized by enabling legislation and enabling
regulatory policy.

Model Findings Support:
This mechanism was not modeled.

AESC Recommendations:

We do not recommend a feebate approach for SGi&ppears that adding the feebate feature to SGIP
would complicate PBI payments, creating excessive administrative buaddmotentiallydelay
implementation

Build Margin

Background: SGIP GHG emissions compliance is currently based on the marginal emissions for the
system at any given period of time. Marginal emissions are determined by the mix of generating
resources being dispatched at the time its measured. Build margin,eoothier hand, reflects avoided
emissions from fossil generation that was displaced because the need was met through energy
efficiency, demand response, energy storage or caifioee resources such as solar and wind energy.

Since energy storage can provigiemand response and local capacity/resource adequacy, it helps avoid
building or contracting for gas peakers. Energy storage can also enable high penetrations of variable
renewable energy from solar and wind, which can also defer the need for newrésssilrces.

SGIP does not currently credit energy storage for the avoided gas generation that might have otherwise
been built or retired, nor does it get credit for enabling the integration of higher penetrations of variable
wind and solar resources inlb K S I NA R ® LiQa Asiolale!SBIP sourdedo gepall S G K |
build margin credit under SGIP Handbook rules.

Though storage can and frequently does support the development of renewable energy. However, it
does not always do so. Should a demde made to incorporate a build margin, it should not simply be
assumed to be any particular amount, but rather measured and verified like any other form of GHG
performance. Generally accepted tools to estimate build margins are readily availabl@ssiindse

developed by the UNFCCC (CDM Tool 7) and by the GHGP (Guidelines for Quantifying GHG Reductions
from Grid Connected Electricity Projects) among others.
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Build Margin Proposal 1:
1 Operational Requiremeni/A.
9 Verification Mechanisminclude buildnargin benefits when assessing energy storage GHG
impacts, in project verification and program evaluation.
1 Enforcement Mechanism: N/A

Consensus Status:

Non-consensus.

Supported by: CSE, CESA, CalSSA, CPS, AMS, Stem, Tesla, Avalon
Opposed by: PG&E, SSBCalGas, ORA

Proposal description:

This proposal recommends including build margin benefits provided by SGIP storage projects to evaluate
the specific impacts on GHG reduction and include these benefits in a future SGIP modification. In the
meantime, he Commission should view build margin as justification for avoiding overly harsh penalties
and enforcement mechanisms, recognizing the multiple objectives of SGIP, and multiple benefits energy
storage can providelt may be appropriate fothe Commissiono initiate a working group or

investigation as soon as practicable into quantifying the build margin contribution from energy storage

in the appropriate proceeding and include this in future SGIP revisions.

Supporting Discussion:

1 Avoiding build margiiGHG emissions is a valuable benefit provided by energy storage systems
and, currently, that benefit is not included in SGIP.

1 SGIP eligible generating technologies receive credit for build margin.

9 There is evidence of the benefits of energy storage in awgithe need to build GH&mitting
resources and those benefits have been used to evaluate numerous peaker and baseload plants
and concluded that renewable energy, storage and energy efficiency can obviate the need to
replace older, inefficient ggsoweredplants.

1 Energy storage is uniquely capable of integrating higher levels of variable wind and solar energy
NBfAlofe Ayd2 GKS INARI gKAOK adzZLlJLR2NILa GKS {dt
yet does not receive credit for this.

9 Build margin beefits should, at the minimum, highlight that the SGIP GHG picture is better than
calculated.

9 Inthe long run, storage is needed to integrate high levels of renewables on the grid. Making
energy storage a mainstream product will allow us to increase stotagacity over time, which
will help enable the deep GHG reductions that are needed.

1 As renewable energy capacity gains an increasing share of the generation portfolio, storage will
be necessary to integrate those clean resources into the ghith willhasten the points at
which fossil generators can be retired without replacement.

9 Itis not practical to translate this benefit into a &G kWh value to use for near term
compliance with the GHG goal of the program, but there is a larget&ngbendit.
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Opposing Discussion:
9 There is no need for new géised units until at least 2028nd retirement of OTC units is

RSGUSNX¥AYSR o0& /2FLadlt /2YYAaaArAzys a2 ad2Nr 3S

retirements

1 Only a few gas generators are now being aepld by renewables storage+ transmission+ DR
based on local constraints

1 Even if storage can partially replace peaking capacity, remaining gas generators will run harder
as happened with SONGS retirement

1 Also, grid storage is more efficient at replacgas generation and integrating renewables than
customer storage, by participating in energy and Ancillary Services markets directly or even via
CAISO control

f  The Commission has already determinedin L1\ v T (G KIF GX AaGKS SYAadarzy

gasfired plants displaced by SGIP projects and other denrséhel measures will be lower than
GKS SEA&AGAY3 LAIyla 6K2a$S 2dzfLddzi Aa | g2ARSR

Model Findings Support:
This benefit was not modeled.

AESC Recommendations:

We do not recommed that build margin benefits from energy storage be included in SGIP at this point
in time because more information is needed to justify it and determining the proper way to calculate
build margin GHG benefits. Instead, we recommend that Itron study imaifdin as a potential GHG
benefit for SGIP energy storage systems, and develop a paper describing their findings. The paper
findings should be used to decide policy and rule changes in SGIP for GHG verification and program
evaluation.

Solar Credits faBHG

When an SGIP incentive motivates a customer to install storage paired with solar and the customer
would not otherwise have installed solar, SGIP is credited with the GHG reduction associated with the
solar production. This is incorporated in the S@ipdct Evaluations (See 2016 report, pg3,A4+10).

The challenge is determining when the solar system was only installed due to the SGIP incentive.

Solar Credit Proposal 1:
9 Operational Requiremenklust be charged from the solar system and ¢6@ipliant.
1 Verification Mechanisn8GIP to confirm that solar system installation is caused by energy
storage system through application documentation and field inspeéion.
1 Enforcement Mechanismoesnot change the enforcement mechanism but allows solar GHG
benefits to be assigned to the energy storage project.

Consensus Status:
Non-consensus.

26D.1511-027, pp. 2€21.
271t would be benefital for stakeholders and the CPUC to develop a protocol to facilitate crediting storage with
GHG reduction associated with installing solar. Itron has done research in this area and should be consulted.
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Supported by: CESA, CalSSA, CPS, AMS, Stem, Tesla, Avalon
Opposed by: PG&E, SCE, SoCalGas, ORA

Proposal desiption:

CPUC and Stakeholders develop a methodology for determining when a customer would not have
installed solar but for the SGIP incentive. When that is found to be true, the project is deemed compliant
because the GHG reduction from the solar systentainly overwhelms any hourly behavior of the

storage system in relation to GHG intensity of the grid. The GHG Signal Working Group had diverse
opinions on whether or how such a new approach could be established; most agree this needs diverse
stakeholdelinvolvement, including the expertise of Itron who has experience in this area.

Supporting Discussion:

9 Due to the changes in rate design, in order to make solar projects economically
attractive/viable, energy storage is increasingly a necessary elemargalfr installation.

0 CALSSA found, in modeling they performed separately from this study, that the capital
recovery period under new rate structures is-28% worse for solar than for solar plus
storage.This modeling can be found in Appendix H.

o0 Better Errgies found that typical customers under new rates would have rates of return of
6% for solar investments, which is not enough to motivate investments, andl2%/4dor
solar plus storageThis modeling can be found in Appendix .

o Custom Power Solar fourtdat customer savings from solar are greatly diminished under
new rates, but storage can partially make up for that loss. This modsimépe foundn
AppendixJ

1 Commercial solar development is greatly reduced from previous levels due to changes in rate
design. This approach appropriately recognizes the increasing role that storage is expected to
have in supporting and catalyzing additional solar deployment.

1 Commercial customers will continue installing solar plus storage to get the combined benefits of
demand management and the federal tax credit.

1 If the SGIP develops parameters that accurately determine if the solar PV is attributable to the
SGIP incentive, (i.e. the customer is on a new TOU rate with evening peak and is installing the
solar PV with thenergy storage) this would more reliably depict the GHG impacts that SGIP
incentives cause.

Opposing Discussion:

1 There is little evidence that energy storage enables behind the meter solar system installations.
Under current and proposed rates, staatbne PV is costffective for residential and C&l
customers (installation rate has been constant since 2017)

1 For PG&E residential systems, even switching té\ [EMe and adding storage saves customers
less than adding more PV undelfBUA (up to 100%nnual production)

1 For C&l customers, customer benefits from storage are mostly demand charge reduction,
independent of solar, so again storage is not selling PV

Model Findings Support:

This proposal is not supported by the modeling results; the anaipbysconsidered impacts attributable
to the storage system, and the modeling effort did not address causality between storage and solar.
Furthermore, the policy question of whether solar should get the credit is not resolved.
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AESC Recommendations:

We do rot recommend that allowing solar credit benefits for solar systems installed with energy storage
be included in SGIP at this point in time. While it is plausible that some solar system installations are
enabled because of the concurrent installation of Egyestorage, it is unclear under what conditions

that may be true. Instead, we recommend that Itron determine what conditions that solar GHG credits
would be realized when installed with energy storage and how to calculate the GHG benefits from those
sola installations.
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Working Group Recommendations for New Projects

NewPBI Projects

There was broad Working Group agreement on the operational requirement and verification mechanism
for new PBI projects, however there was disagreement oretifercement mechaism, primarily how

much the PBI payment is at risk when GHG emissions are not rediee&GIP Signal Working Group
developed several proposals on how to enforce GHG compliance for projects that increase GHG
emissions over a thonth PBI period.

New PBProposal 1PBI + GHG Signal
1 Operational Requiremenio annualRTE requirementCycling requirement of 13@mains
GHG signal availabibeit not required touse.
1 Verification MechanisnGHG Impact calculated monthdy quarterlyfor feedbackwith
Developers and fleet managemeahd annually for compliance usiRiBldata and historical
GHG signal
1 Enforcement MechanismMultiple approaches outlined in the following proposé&e below.

Consensus Status:

Consensus. (Excluding enforcement heatism)

Supported byPG&E, SCE, SoCalGas, CSE, ORA, CESA, CalSSA, CPS, AMS, Stem, Tesla, Avalon
Opposed by:N/A

Proposal descriptian

PBI projects (30 kW and greater) will continue to receive incentives as currently outlined in the SGIP
Handbookmeaning that 50% of the incentive will be paid up front and the remaining 50% will be paid
overafivee S NJ LISNA2R o6FaSR 2y YSSiAy3a +y Fyydadt O&OfAy
LISNF 2NN yOS gAtft 0SS O f Odaformarg&datd. Nie BGIB WilshotLINE 2 SOl a Q
LINSAONROS K2g t.L LINRP2SO0la Ydzad NBRdIzOS DI D SYA&AA
how it will achieve this goal. While the GHG Signal will be made available to all projects, the SGIP PAs

will not requirethat projects receive and/or follow the signal. Achieving a specific annual round trip

efficiency will no longer serve as a proxy for GHG reductions and will not be a GHG verification metric or
program requirement.

Calculating monthly GHG impacts willdreautomated process built into the SGIP database and will use

the realtime GHG Signal marginal emissions for eachithute interval(averaged from the $ninute

reaktime signal}o calculate monthly net GHG impacts. With GHG impacts made avaitabiihly, SGIP

PAs will have the ability to monitor projects throughout the year and work with projects that are not

reducing GHG emissions. Projects that do not reduce GHG emissions for a given month will receive a

notice from the SGIP database alerting thejped of its performancé®! & (KS Sy R 2F | LINR2
month data submission, the net GHG emissions for the entire year will be calculated and determined. It

is essential that the compliance determination be done on an annual basis because systems may be

operated differently in summer and winter.

28 Note that high volume providers will want the atyilio select a separate email address for these notices to
avoid excessive messages to the main contact email during winter months for systems with winter rates that are
more misaligned with GHG hours.
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Supporting discussion
Opposing discussion

Model Findings Support:

Model findingsgenerallysupport this proposalthe lack of an annual RTE requirement is appropriate
given that it is a model outpwiithout a causainfluence onGHGmpacts anda minimum number of

cycles per year could be benefidiait is not necessary anaould not guarantee GHG benefits

Availability of a GHG signal is crucial and, assuming verification and enforcement are effectives projec
will most likely utilize the signal to achieve GHG reductions.

AESC Recommendations:

We recommend that the SGIP provide a GHG signal for project developers to optionally utilize to control
their energy storage systems, so they are GHG reducingddition, the annual RTE requirement should

be eliminated and the number of required annual cycles should remain at the current 130 cycles. This is
supported by the modeling results. Verification of GHG performance, based on histangaRl GHG
signal of projects and fleets should be reported monthly for feedback purposes for the project

developer and SGIP PAs.

New PBProposall(a)
1 Operational RequiremenBame as Proposal 1.
1 Verification MechanisnS5ame as Proposal 1.
1 Enforcement MechanisnNo atomatic loss of PBI incentive; SGIP PAs use existing Handbook
infraction language to enforce GHG reductians project level.
0 SGIP PAs can determine if a project or developer warrants a warning or an infraction
based upon project performance
0 SGIP PAs hathe ability to withhold payment or assign other infractions, as deemed
necessary
o0 Projectlevel enforcement would be only during PBI payment period; after that the
project would switch to fleetevel compliance (assuming that period is 5 years after PBI
payments are complete).

Consensus Status:

Nonconsensus.

Supported byPG&E CESA, CPS, AMS, Avalon
Opposed bySCE, SoCalGas, CSE, ORA, CalSSA

Proposal descriptian
Same as Proposal 1.

Supporting Discussion:
1 Easy to implement
9 Provides discretioto PAs to determine on a cay-case basis whether a given developers
activities merit punitive action

53



Opposing Discussion

91 Does not provide a clear economic incentive or signal that developers or customers can respond

to and thus may have only limitechpact on system dispatch/operatiomssulting in GHG
reduction

1 Use of warnings and infractions on individual projects that do not reduce GHG emissions could

run counter to the other SGIP goalsarket transformation and grid services.

1 The Handbook wodlhave to be revised to include explicit guidelines for how the PAs would
determine when and how to issue warnings and infractions.

1 This approach is not compatible with a fleet compliance structure where updgorming
project performance can be offsetith over-performing projects.

1 Warnings and infraction mechanism has been arguably ineffective so far (since the program has
witnessed GHG emissions) and enforcement has consumed a lot of PA and Developer time. A

less onerous mechanism is preferable.

1 Loss 6a portion of PBI money should be mandatory if GHG reductions are not met. A case by

case basis left to the PAs discretion creates uncertainty and risk for all parties involved.

Model Findings Support:
Same a$roposal 1.

AESC Recommendations:

We do na recommend using the infraction mechanism alone as a path to encour@gildg reductions
because it is not enough economic incentivighe infraction process is already in place and GHG
emissions have been identified as an issue by Itron. Another ecolerittive is needed.

New PBProposall(b)
9 Operational RequiremenBame as Proposal 1.
1 Verification MechanisnS5ame as Proposal 1.
1 Enforcement Mechanism:
0 Projects will lose a portion of the annual PBI payment for increasing GHG emissions
0 Theforfeited payment will return to the SGIP incentive budget
0 The forfeited payment will be calculated by multiplying the net @@issions increase
over the year by a specified @logrampenalty. The penalty could be calculated by
using adxmultiple of theCalifornia Cap and Trade price of carbon at the time in which
the project applied to the program
o0 Alternatively,the forfeited paymentcouldbe calculated by multiplying the net €0
emissions increase over the yearthg Societal Cost of Carbon which wasently
established in the IDER proceeding (RLOO03) to include the full impacts of carbon
pollution, including environmental externalities, which is currently $69.50 per ton.

Consensus Status:

Nonconsensus.

Supported byPG&ECSECESACaISSACPS, AMS, Tesla, AvalStem
Opposed by:SCE, SoCalGas, ORA
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Proposal descriptionSame as Proposal 1.

Supporting Discussion:

9 The proposed level of the penaltishould havea cap so that, if the carbon price increases
dramatically, developers will not be subject to penalties that exceed 10% of their PBI incentives.

1 The combination of loss of performance incentives and appropriate compensation should be
sufficient to deter deelopers from directing ratepayer funds to projects that increase GHG
emissions

9 Tying the GHG penalty to an existing California standard, such as Cap and Trade or Social Cost of
Carbon, reflects how the State views the price of carbon. This would keBpG3{& penalties
consistent with other Statsponsored metrics.

9 Appears fair in that this approach penalizes projects based on a reasonable estimate or proxy for
the harm caused should project increase emission

1 Provides a way of balancing the variouseatives of the program by explicitly factoring GHG
emissions impacts into the incentive framework.

Opposing Discussion:

1 Does not providenough ofan economic incentive or signal that developers or customers can
respond to and thus may have only limited impact on system dispatch/operations resulting in
GHG reduction.

Increases the complexity of the PBI payment calculation.

Ratepayers would be unreasdlg burdened if required to fund performance incentives for
projectsthat increase GHG emissions.

1 Artificially inflating tle moving targetof the California Cap and Trade price of Carteobring it

in line with what we think is a more appropriate vaigeébad policy.

1 This amounts to doubldippingq a customer would lose a portion of the incentive and be liable

for a penalty, both of which are based on a $/ton of carbon. This makes little sense and sets a

bad precedent.

= =4

Model Findings Support:
Same a®roposal 1.

AESC Recommendations:

We do not recommend using the cost of carbon to determine the penalty for increasing GHGs. We feel
this would add complexity to the prograamdwould not giveenougheconomicincentive for GHG

reduction and the modelingesults did not show improved GHG reductidhere is significant
disagreement if the penalty should laemultiple of the cost of carbon or jushe cost of carbon.

New PBProposall(c)
1 Operational RequiremenBame as Proposal 1.
9 Verification Mechanim: Same as Proposal 1.
1 Enforcement Mechanism:
0 Forfeited funds return to the SGIP incentive budget
A G9EOSSRIyOS o6FyRaé¢ g2ddZ R RSGSNN¥AYS K2g
reduced, similarly to what currently exists for generation projects
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0 The exceedance bands wid be based on the amount of €&mitted per the rated
kwWh of the project.

0 The exceedance bands would reduce the annual PBI payment by 5%, 10%, or 25%
depending on the level of G@mitted per kWh

Consensus Status:

Non-consensus.

Supported by:SCESoCalGas, CSE, Tesla, Avalon
Opposed byPG&E, ORAESACalSSA, CPS, Stem

Proposal descriptionSame as Proposal 1.

Supporting Discussion:

1 Relative easy to implememtcan leverage existing data submission requirements to evaluate
GHG impacts and assated reduction in PBI payments.

91 Allows the penalty (in the form of reduced PBI payments) to be set at a level that reasonably
balances the GHG objectives of the program with other program goals

9 Provides a clear economic signal that developers/custonverdd be able to factor into their
dispatch decisions.

1 Provides developers maximum flexibility to determine for themselves how to reduce their
exposure to penalties (e.g. some might choose to activelyptinize dispatch using a GHG
signal, others may siply decide to only charge during certain times, etc.)

9 This proposal has merit and bears further investigati@n appropriate level for the
exceedance bands determined along with the PBI payment reduction.

9 Basing exceedance bands on standard déwiatof the spread of project GHG emission
increases would provide a rational justification for each exceedance band level.

Opposing Discussion:

1 Depending on the level of the penalty and sensitivity thereto, there is no guarantee under this
approach thastorage systems will be operated in a way that reduces GHG emissions.

9 Difficult to implement because it would require a process to create the exceedance bands. It
would be difficult to get the numbers right.

1 Ratepayers would be unreasonably burdened ifuieed to fund performance incentives for
projects that put too much priority on grid support and fail to meet minimum GHG performance
standards and increase GHG emissions.

Model Findings Support:
Same as Proposal 1.

AESC Recommendations:

We favor the usef exceedance bands, but would reduce the band to one level, any GHG production
during the yeawouldresult in a penalty This would be straightforward to implement and it would be
clear what percent of the PBI payment is at ridle recommend that pjects or fleetsif fleets are
implemented,that increase GHG emissions should 185% of their incentiveAllowing multiple
exceedance bands provides for a gradual penalty, but could risk program wide increases in GHGs.
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New PBProposall(d)

1

Operational Requiremen8ame as Proposal 1.

91 Verification Mechanisntsame as Proposal 1.

1

Enforcement Mechanism:

0 For projects that increase GHG emissions, the full PBI incentive for that year would be
forfeited.

0 An additional penalty in the form of a multgfactor of California Carbon Allowance
prices would be applied.

o Any developer/vendor that is found to have its fleet of projects increase GHGs overall
during a program year will be barred from applying for SGIP incentives for future
projects for a spediéd period of time.

Consensus Status:

Non-consensus.

Supported by: ORA

Opposed byPG&E, CSEESACalSSA, CPS, AMS, Stem, Tesla, Avalon

Proposal description:
Same as Proposal 1.

Supporting Discussion:

T
1

1

Would ensure that no ratepayer funds go toydarge, newstorage projects that are found to

increase GHG emissions in any year

Provides a meaningful financial deterrent to ensure developers comply with program mandates

to reduce GHG emissions

Provides for a mechanism to increase deployment of Q@ideti GHG reducing energy storage

systems through penalties collected from GHG increasing energy storage systems

9y adzaNsa GKFG GKS aNBRdzOS DI Da¢ 3I21f 2F { DLt Aa
support and market transformation, the last of igh has thus far received the most attention.

For California and ratepayers, it is paramount to see reduced GHGs, not just a lack of an increase

of GHGs. This is a very big stick option teateloperswvould respond to.

Opposing Discussion:

1

1

1

5 2 S Zypfoit the objective of the SGIP prograrhichis to provide incentives to encourage

the deployment of new demand side enyy resources including storagehich provide multiple
benefits to customers, the grid and to ratepayers, and which are criticalfsuring the State
meets its climate goals.

Would likely undermine the finaneability ofenergy storage projectdimiting the abilityof SGIP
incentivesto support investment in energy storage.

Appears unduly punitive to the degree any developer woutanly have to forfeit their PBI
payments for the year should a system be found to be GHG increasing, but they would also be
subject to an additional penalty and potentially be barred from the program. Developers are
unlikely to want to participate in # program under these conditions.

Subordinates the other goals of the program, including market transformation and grid services,
to the objective of reducing GHG emissions.
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1 The reason projects have failed to meet GHG reduction is that they have focusedummg
customer peak demand. Reducing customer peak demand has been-tntengoal for the
purpose of benefitting ratepayers. Namwincident demand charges are an intentional price
signal to encourage the very behavior that storage customers have drggaging in.

Model Findings Support:
Same as Proposal 1.

AESC Recommendations:
We do not support eliminating all of the PBI payment base@hen a system is GHG producing. This
would ignore the other benefits that energy storage provitlest are objestives of SGIP

New PBProposal: GHGPBI

Operational Requirement:

Under this proposal, the CPUC would set a target for the GHG reductions energy storage systems should
deliver. One target to consider, using existing SGIP mechanisms, would be tolinggreguirements

to calculate kwWh and then calculate GHG reductions based on the existing biogas requirements
generation is required to meet, as biogas can be seen as GHG free fuel. This would allow a target for
energy storage to strive for, while allavg flexibility in how the system is operated. The GHG

reductions expected are seen in the table below.

Challenge GHG signal is being developed to aid energy storage systems in reducing GHGs. However,
the old performance based metric was paid out on kWh and cycling requirements, which may not fit
with the new GHG signal being developed.

2017 2018 2019 2020
GHG 347 344 | 340 337
Target
(kg/MWh)
Biogas % 10% 25% 50% 100%
GHG 347 86 170 337
Reduction
(kg/MWh)

Using a 1 MW commercial system as an example, it is required to discharge 130 times. Using that
number, the minimum expected hours can be calculated. For examplbpar energy storage system
would need to discharge 2 hr x 130 = 260 hrs. Using thisawealculate the GHG targets for each
energy storage system haur
2017 2018 2019 2020
Reductions Reductions Reductions Reductions
(kg/MW) (kg/MW) (kg/MW) (kg/MW)

1 4,511 11,180 22,100 43,810
hr
2 9,022 22,360 44,200 87,620
hr
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3 13,533 33,540 66,300 131,430
Zr 18,044 44,720 88,400 175,240
gr 22,555 55,900 110,500 219,050
(hSr 27,066 67,080 132,600 262,860
hr

These numbers can be tied to the existing incentives for energy storage. Using Large Storage, Step 1 as
an example, the incentives would be $500/kWh. For a 2 hr, 1 MW energy storage system,

M The max incentive would b£#000kW x 2 hr x $50@Wh = $1,000,00.

1 The expected GHG reductions in 2018 woul@6dg / MWh x 1 MW x 2 hr x 130 cycles =
22,360 kg CQ2
Therefore, the storage system would be p&id000,000 / 22,360 kg CO2 = $44.72 / kg.CO2
Using this number, the develeps can design their systemndi their expected CO2 and decide
if the incentive is worth it. For example, a developer chooses a project that, after optimizing for
a customer, would provide 15,000 kg CO2 reduction.
Their maximum incentive would Hé,000 kgCO2 x $44.72 = $670,800
Assuming PBI stays the same (50/50), the PBI can be paid out on a kg/CO2 basis.
Continuing the example of the 2 MWh energy storage system, thiskaincentive is $335,400
Yearly incentive = $335,400 / 5 = $67,080
PBI is calculated using $67,080 /38D kg CO2 = $XgCO2
At the end of the yeatr, if the project reduces 14,0000€92, it is pai§3 x 14,000 = $42,000

T
T

=A =4 =4 =4 -8 =9

ComparisonWhile this may pose some difficulties for energy storage now having to meet targets,
through the SGIP program, energfprage will still be paid a premium compared to generation
1 Foral MW Generation system, using 2018 numbers
0 Generation is required to operate IMW x 24 x 7 x 52 x .80 = 6,989. MWh

GHG Reductions will be 6,98BVh x 86kg/MWh = 601,054 kg CO2
Incentive for a 1 MW system $00/kW x 1000kW = $600,000
Theat-riskincentive is $600,000*50% = $300,000
Paid out over 5 years this i§@000year

o Cost per GHG reducedsg§0,000 / 601,054 =1/ kg CO2
1 Foraé6 hr, 1 MW energy storage system, using82umbers and a Step 5 incentive,

o0 Incentive (L1000kW x 2hrs x $250/kj\#+ (1000kW x .5 x 2hrs x $250/ky* (L000kW x
25% x 2hrs x $25kRWh) = $500,000 + $250,000 + $125,000 = $875,000
Theat-riskincentive is $875,000*50% = $437,500
Paid out over 5 yeathis is $87,500/year
GHG target = 67,080 kg CO2
Cost per GHG reduced = $800 / 67,080 = $B0/kg CO2 reduced
1 Generation = 8.1/kg CO2 reduced
1 Energy Storage $1.30/kgCO2 reduced

O O oo

O O oo

Verification MechanismVerification can be don#rough adherenceo the GHG signal.

Enforcenent Mechanism:PBI, as now payments would be made after verifying GHG reductions
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Consensus Status

Non-consensus.

Supported bySoCalGas

Opposed byPG&E, CSE, CalSSA, CPS, AMS, Stem, Tesla, Avalon

Supporting Discussion:
1 Ensures that SGIP incentives are only provided to projects that reduce GHG emissions.

Opposing Discussion:

1 Subordinates the other goals of the program, including market transformation and grid services
to reducing GHG emissiorEhe finane-ability of this incentive structure is unknown. Unclear
how many projects or developers would be able to reasonably anticipate the kg aftG¢iG
projects would reduce and that thesultingamount of incentive they would be eligible for
would be sufficient to motiate deployments. This appears to put this approach at odds with
the market transformation and grid services goals of the program.

1 SGIP is already a complicated program for participants to deal with. To achieve market
transformation, we need to get more pganies to participate, not limit it to a few companies
that are willing to tolerate major regulatory complexifgequiringa developer to first
determine how much GHG is likely to be reduced in order to calculate the incentive level is not
reasonable. Thiproposal would discourage companies from getting involved in storage and
would discourage customers from installing storage.

1 Would violate the principle of simplicity. Getting the numbers right on this proposal would take
a lot of work and create turmoaih the programReinventing the incentive structure yet again
with two years left in the program would be harmful.

1 This fails to recognize the multiple program goals. The reason some installations have a
challenge meeting the GHG goal is that they amei$ed on reducing peak demand on local
circuits, which has ratepayer benefits. It is not realistic to go above and beyond the goals for
GHG and demand reduction and market transformation.

Model Findings Support:

The model findinggdo notsupportthe operational requirementsas they are baseah implementing a
cycling requirementModel resultsdid not show that a cycling requirement would necessarily result in
GHG reductiondespite apparent correlation, there was no evidence of causality betwesdimgyand
GHG benefits.

AESC Recommendations:

We do not support development of a GHG PBI that is based on SGIP generation eligibilithisiles.
proposal has limited supporthile it canbe desirable to develop GHG rules that bring generation and
energystorage into harmony, we feel this would complicate GHG calculations for energy storage, and
doesnot, by itself, suggest a path tmprovedenergy storage GHG reduction in the program

NewNonPBINon-ResProjects
There was broad agreemertiut not congnsuswithin the Working Group thaton-residential projects
up to 30 kWprojects should move to a RBite structurePBI<30 kW where part of their SGIP incentive
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is paid out over multiple yearsloweverthere were varied suggestions on how much should be paid up
front and how long the extended period should be.

New NorPBI/NorResProposal 1PBK30 kW
1 Operational RequiremenkBHlike rules for norresidential projects30 kW. No annual RTE
requirement. GHG signal available but not required to use.
91 Verification MechanismGHGmMpact calculated monthly for feedback and annually for
compliance using PBI data and historical GHG sigwahrevenue meters allowed.
1 Enforcement MechanismMultiple approaties outlined in the following proposals

Consensus Status:

Consensus. (Excluding enforcement mechanism)

Supported by:PG&E, SCE, SoCalGas, CSE, ORA, CESA, CalSSA, CPS, Stem, Avalon
Opposed by:N/A

Proposal description:

Move ron-residential projects30 kW to PBlike rules where part of their SGIP incentive is paid out

over multiple yeas. The Working Group has proposed for this class of projects three options: 50% up
front and 50% paid over 5 years based on GHG performance; 70% up front with 30% paid over 3 years
(10% available per year); 80% up front with 20% paid over 2 yeargpayimer and enforcement
optionsprovided by Partieare described below.

Supporting Discussion:

Opposing Discussion:
1 Deemedsthe only paththat is administratively simpler and more cost effective thaPBi<30
kW path.

Model Findings Support:

Model findings generallysupport this proposalthe lack of an annual RTE requirement is appropriate
given that it is a model output without a causal influence on GHG impaietsa minimum number
cycles per year could be beneficial liminot necessary angould notalwaysguarantee GHG benefits.
Availability of a GHG signal is cruaiadl, assuming verification and enforcement are effective, projects
will most likely utilize the sign#b achieve GHG reductions.

AESC Recommendations:

This proposal, excluding the eméement mechanism, has broad support among the WG members. We
recommend that the program do away with 100% upfront incentives for «@dkW nonresidential and
adopt this modified PBI approacWwhich would make available a GHG signal and eliminate the RTE
requirement.

New NonrPBI/NorResProposal 1aPBI<30 kW
1 Operational Requiremen8ame as proposalABI<30 kW
9 Verification Mechanisnmsame as proposalABI<30 kW
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1 Enforcement Mechanisngame as PB50% upfront incentive, 50% performance based
incentive. This is10% available for pay out overydars.Where a project is determined to
increase GHG emissions, theveloperwill also pay for any GHG emissions associated with a
project, in addition to forgoing their PBI incentives in a given year.

Consensus Status:

Non-consensus.

Supported bySCE, ORA

Opposed byPG&E, CSEESA, CalSSZPS, Stem, Avalon

Proposal descriptior8ame as proposalPBI<30 kW

Supporting Discussion:

9 According to the 2016 Itron evaluation of SGIP storage projects, nonresidential projects that
received 100% of their incentives upfront were associated with greater GHG emissions per
rebated capacity than PBI projects.

91 Inorder to deter developer gaminthe size of compensatory payments should be sufficient to
align developer and ratepayer interests in reducing GHG emissions.

1 Proposed compensation structure would mitigate the risk ratepayer dollars will be used to fund
projects that may not meet all progm requirements.

1 Any proposal that gives /0% of incentives upfront to such projects puts ratepayer funds at
risk by assuming that 1) projects would perform according to program requirements and 2)
developers do not determine that other financial intises are more valuable than the BD%
of remaining SGIP incentives.

Opposing Discussion:

§ The financial impaaif this proposali 2 & YI f £ S NAW)JINSFgRicantiadd will ¢dute
the number of projects that can be deploye8mall projects wilot be financeable if they only
receive 50% of the incentive upfront.

1 Proponents of this approach cite the Itron backwdodking evaluation rather than the forward
looking modeling that is the subject of this working group.

1 This proposal makes incentivayiments based entirely on GHG reductions and thus ignores the
other goals of the SGIP.

9 This could make financing smaller systems in disadvantaged communities quite difficult, given
the long and uncertain payment of incentive funds. This isin directlcdRthk OG A 2y 2 F GKS
recently established Equity Budget to support storage in disadvantaged communities.

Model Findings Support:
Same as proposalABI<30 kW

AESC Recommendations:

We do not support this proposal primarily because we believe thaeptdjnancing for smaller projects

is more difficult. We do recognize that this project class was evaluated by Itron to have particularly poor
GHG emissions, bute believe thaigoing from 100% upfront incentives to 50% is too drastic of a

change and magesult in greatly reduced participation.
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New NonPBI/NorResProposal 1bPBI<30 kW
9 Operational RequiremenBame as proposalABI<30 kW
9 Verification Mechanisnmsame as proposalABI<30 kW
1 Enforcement MechanisnSame as PBI; 70% upfront incenti®@% performance based incentive
10% available for pay out overyg@ars.Where a project is determined to increase GHG
emissions, the PBI incentive will be reduced according to PBI rules 30V projects.

Consensus Status:

Nonconsensus.

Supported ly: PG&E, SCE, CSE, Avalon

Opposed bySoCalGa$)RA, CESLalSSA, CPS, Stem

Proposal descriptiorBame as proposalPBI<30 kW

Supporting Discussion:
9 This scheme involves the right amount of disincentive (30%) for poor performance.
1 The 10% per year payout has enough incentive per year to cover any feebate reductions (if that
proposal is accepted), and leaves enough money at risk to incent good behavior on other
performance metrics.

Opposing Discussion:

1 Withholding 30% for futurgrears with payments at risk will make financing very difficult and
more expensive, resulting in fewer projects in this size range.

1 This is especially restrictifer smaller, less expensive projects that provide customer bill
savings, particularly in didvantaged communitieshich is supported byecent SGIP changes
that allocate a portion of the funds, the equity budget, for projects that serve these
communities

Model Findings Support:

Same as proposalABI<30 kW

AESC Recommendations:

We believe tlat 30% of the incentive withheld for PBI, paid out over three years, is a good compromise
for these smaller projects, angvhile this was not directlynodeled, providegnough economic

incentive to perform according to program rules. It is unclear to losvér cost systems targeting
disadvantaged communities would be impactsisuggested in the opposing comments.

New NorPBI/NorResProposal 1d°Bk30 kW
1 Operational Requiremen8ame as proposalABI<30 kW
9 Verification Mechanisnmsame as proposalABI<30 kW
1 Enforcement MechanisnSame as PBI; 80% upfront incentive, 20% performance based incentive
10% available for pay out ov2tyears.Where a project is determined to increase GHG
emissions, the PBI incentive will be redueadording to PBI rules for >RV projects.
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Consensus Status:

Non-consensus.

Supported byCSE, CESA, CalSSA, CPS, Stem, Avalon
Opposed byPG&E, SoCalGas, ORA

Proposal descriptiorBame as proposalPBI<30 kW

Supporting Discussion:
1 The 10% per ya payout hadparelyenough incentive per year to cover any feebate reductions
(if that proposal is accepted) and leaves enough money at risk to incent good behavior on other
performance metrics.
9 This supports financing of smaller projects at favorablentersupporting both the market
transformation goal and the SGIP focus on disadvantaged communities, where smaller projects
might be deployed and where financing may be more challenging.

Opposing Discussion:

T A 20% or lower PBI payment is easily forfeitddylehe developer, leaving ratepayers at risk.

1 Withholding20% for future years with payments at risk will make financing very difficult and
more expensive, resulting in fewer projects in this size range.

1 This is especially restrictive for smaller, lespensive projects that provide customer bill
savings, particularly in disadvantaged communities which is supported by recent SGIP changes
that allocate a portion of the funds, the equity budget, for projects that serve these
communities.

Model Findingsi$port:
Same as proposalABI<30 kW

AESC Recommendations:

We believe that 20% of the incentive withheld for PBI, paid out over two years, is too little an economic
incentive to encourage good performing systems. With 80% of the incentive provided upfront, we feel it
a possibility that somerojects may choose to forgo the 20% PBI payment.

New NonrPBI/NorResProposal 2DeemedCompliance

1 Operational Requiremen85%SCRTEgreement tafollow GHG signal

9 Verification Mechanismil) Upfront SGIP PA review of the applicatiorverify the system has a
single cycle round i efficiency of at least 8592) confirmation that the developer has signed
an affidavit promisig ato follow the GHG Signa8) quarterly monitoringreporting, and 4)
random selection for inspection (akin to the SGIP Inspection Sampling Protocol which is in effect
now).

1 Enforcement Mechanisnmio claw back of incentive; SGIP PAs use existing Hakdifoaction
language to enforce GHG reductions

0 SGIP PAs can determine if a project or developer warrants a warning or an infraction
based upon project performance
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Consensus Status:

Non-consensus.

Supported bySoCalGasESACalSSA, CPS, Avalon
Opposed byPG&E, SCE, CSE, ORA, Stem

Proposal description:
A deemed project eligibility approach, thaitows >30 kW projects to receive upfront incentivas an
alternative to PBI

Supporting Discussion:

1
T
1

T

Avoids theat-risk portion of a PBI structure.

Provides for performance monitoring, with consequences for out of compliant systems

This avoids the need for a new PBI mechanism for projects that are cumenthgsidential and
non-PBI would require a large effort for a small capacity and possibtghapsts that were not
envisioned by original budgets.

Deemed eligibility provides a solution that is most consistent with policy, and prevents a
LINEANF YYFGAO OKIy3aS (KIFIG g2dd R y2¢6 LINBDARS
change in behaviosimilar to how demand response programs operate.

This approach avoids withholding incentives. Small businesses typically have very tight budget
constraints, and have very limited funding accegyen more so than residential. Forcing these
projects to wihhold ANY portion of payments would kill that segment of the industry.

Opposing Discussion:

T

According to the 2016 Itron evaluation of SGIP storage projects, honresidential projects that
received 100% of their incentives upfront were associated gigdater GHG emissions per
rebated capacity than PBI projects.

Ay O
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capacity of 28kW or greater and 93 (21%) have capacity of 29.5kW or greater, suggesting that
some developrs may be designing their systems to fit into the less stringent incentive scheme.
This proposed approach will allow this to continue.

This proposal should include more specifics that follow the model results, sactegsiring

solar and new rate

DeteN¥AYAy3 (GKFdG F LINRP2SOG KIFIa aF2f fdevelép&s | DI D a
are unwilling to share their optimization code and it is impossible to determine after the fact
GKSGKSNI I LINRP2SO0GQa 2LISNIriAz2zy aF2ft26SR | airdy

This is essentily the same as PBI proposal 1 (a) except with only random selection for
inspection so most projects would get off sdode.

This could lead to developers gaming the system to receive SGIP funding when they may not be

able to comply. Itis difficult tpredict marginal GHG emissiong %0 years out with any

certainty, or changes in customer loads, equipment or load profiles that could affect the ability
of a system to produce GHG savings. Developers taking this route are not subject to clawback,
meanirg other developers who could receive penalties or reductions in PBI payments would be
at a competitive disadvantage, and the pool of available funding for future SGIP projects could

0S LISNXYIySyiGfteé NBRdJdZOSR FNBY GRSSYBRReGHBY LI Al yié

emissions, yet receive SGIP incentives.
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Model Findings Support:

The model findingsupportthis proposal, with somsignificantcaveatsModel findings suggest that
theseoperational requirementsare highly likely to result in GHG benefjispvidedthat the following
additional requirements&re imposed 1) residentialprojectsshould either beon new rates or paired
with solar (or both)and2) commercial systems shouédwaysbe paired with solar.

AESC Recommendations:

We do not recommend deemed pathway for <3RW nonresidential systems. This is similar to

existing program rules, which also have an infraction mechanism and prQedssh did not deter

GKSasS aeadsSvya FTNRY LISNF2NXNAyYy3I LIR22NI edptkeS R2 y20 F
situation.

NewResidential Projects

New Re#roposal 1: Deemddompliance

All residential proposals are to comply with current SGIP program requirements unless specifically
changed in the following proposalthe different options provide a menu from which residential

projects may choose to demonstrate that they will be operated in a way that modeling has shown will
likely reduce GHG emissions. The different options try to cater to different storage andéor rat
configurations. Upon submitting the Reservation Request Form, projects must select which option they
will follow and verify this at the Incentive Claim stage. Residential projects can switch between different
options during the lifetime of the project tiout needing to inform Program Administrators as long as

the projects are still operated in ways that reduce GHG emissieosexample, a system that is

deployed by a customer who is taking service under new rates, and where the system is primarily
chaiged from solar, has an SCRTE of at least 85% and is subj&&tgderequirement can be safely
assumed to reduce GHG emissions regardless of whether the system is placed in sotarsseifption

mode or TOU bill management mode. Thus, customersldhmiallowed to switch between these

modes at will while still being eligible for the deemed compliant approach.

Operational Requiremen®ne of the following options.
Option 1: Solaplus-Storage
1 New ratesg any rate schedule with peak period startiag3 pm or later
1 Minimum ITC compliant; currently 75%
1 Cyclingg remain at 52
1 85% SCRTE
Option 2: Solaplus-Storage
9 Time constraint; no charge9pm
T Minimum ITC compliant; currently 75%
1 Cycling; remain at 52
1 85% SCRTE
Option 3: Solaplus-Storage
1 Solarselfconsumption mode (programmed to maximize amt of solar consumed
onsite)Minimum ITC compliant; currently 75%
Cycling; remain at 52
85% SCRTE
New rates

=A =4 =4
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Option 4: Solaplus-Storage
1 GHG Signal eoptimization; obligatory [Is this agreeing to an opergtimode?]
T Minimum ITC compliant; currently 75%
1 Cycling; remain at 52?
1 85% SCRTE
Option 5: Solaplus-Storage
1 100% solar charging
 New Rates
1 Cycling; remain at 52

1 Verification Mechanisnt) Upfront SGIP PA review of the application; 2) confirmation that
developer has signed an affidavit promising a specific configuration and/or rate; 3) random
selection for inspection (akin to the SGIP Inspection Sampling Protocol which is in effect now).
Residential discharge data (statistically significant samplnigron) would be pulled for the
Energy Storage Impact Analysis and assessed for compliance.

1 Enforcement MechanisnNo clawback of incentive; SGIP PAs use existing Handbook infraction
language to enforce GHG reductions
0 SGIP PAs coordination with EnergDivisioncan determine if a project or developer
warrants a warning or an infraction based upon project performance

Consensus Status:

Non-consensus.

Supported byPG&E, SCE, SoCalGas, CSEGBRBACalSSA, CPS, Tesla, Avalon
Opposed by:N/A

Proposal description:

The deemed approach is an effort to establish GHG compliance in the application process and to simplify
GHG compliance for hundreds or potentially thousands of residential applications. Projects would be
deemed compliant with SGIP edl if one of thegreviously listed operational requiremengsist

Supporting Discussion:

9 Although residential projects make up a significant number of projects, in terms of total capacity
and incentives paid they represent a relatively small share oiritentive budget, suggesting

that a less administratively onerous/complicated approach to compliance is reasonable.

Relatively straightforward to implementith limited administrative costs.

Provides reasonaplsufficientcertainty that participating prajcts will reduce GHG emissions

Preserves provision of incentives on an upfront basis, which is critical for this customer segment

both in terms of the willingness of customers to participate in the program but also avoiding the

significant administrativeosts that would be incurred if residential systems were subject to a

PBI type incentive structure.

1 In support of Option 3, if storage is operated in conjunction with solar in either a mode that only
charges from solar or a mode that maximizes use of geidischarges for esite load and the
customer is on new rates, it is certain that the battery is performing load shifting in ways that
reduce GHG emissions.

= =4 =
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Opposing discussion:
9 This approach does not address the residential energy storage backupmrtitdewas
identified in the 2016 Itron Energy Storage Impact Analysis. This is out of compliance with
program rules; backupnly systems of any size or technology are ineligible for SGIP incentives.
Oppose thes2-cycleminimum. Push to 100 and get mor&lG reduction from the fleets
This rule change is not needed. New residential TOU rates, with |ajgeanperiods, are
available.fla customer is on new rates and cycles the battery regularly there is very high
assurance that the system will be dischiaggduringpeakhours
9 Limits project/customer options/flexibility to the extent they are subject to upfront prescriptive
requirements and applications

T
1

Model Findings Support:

The model findings do not support Option¢rd-charging time constraints were not found to have
significant impacts on GHG emissiooish (in this case, a heno-optimizing system with 70% SCRIE
expected to reduce GHGs only 50% of the time, and the 100% solar charging attribute was not
modeled. The other options were all supported by the model findirnthese sets of conditions all
consistently resultedni GHG benefits

AESC Recommendations:

We recommend a deemed pathway for new residential systems, but only for options 1, 3, and 4. We do

not support options 2 or 5 because these optidased toshowlittle GHG reduction potential in the

modeling results. We share the concern that this approach may not address the backup operating issue
identified by Itron.However, we believe that for thesy/stems, #&Bllike approach would both be a

burden for the program and decrease program participation. We do encourage GHG reduction reporting
F2N) 020K GKS tNRINFY ! RYAYAAUNrd2NRa | yR Odzai2YSN
exercise the infration mechanism for poor performing systeritge do support the availability of a GHG

signal, but its use would be optional under this proposal.

New Re#roposal 2: NoDeemed Compliance
Residential projects not able to meet the deemed compliance requirgsn@ust meet one of the
following options:
9 Operational Requiremen®ne of the following options.
Option 1: Resi @ 70% RTE
1 Solar + Storage mandatory
1 New rates
9 Discharge 52/yr
1 Reporting requirement
Option 2: Resi Stanalone
1 70% SCRTE
9 New rates
1 GHG Signalo-optimization; obligatoryapplicant will have to present information
to PAs that demonstrates ahead of time that the dispatch algorithm will cause the
storage system to react appropriately in response to the GHG Signal).
1 Reporting requirement
Option 3:Resi Stanéilone
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1 85% SCRTE
9 New rates
9 Discharge 52/yr
1 Charge only 8ardpm
1 Reporting requirement
1 Verification Mechanisnt) Upfront SGIP PA review of the application; 2) confirmation that the
developer has signed an affidavit promising a specific configuratnd/or rate; 3) quarterly
reporting of GHG performance; 4) random selection for inspection (akin to the SGIP Inspection
Sampling Protocol which is in effect now). Residential discharge data (statistically significant
sampling by Itron) would be pulledifthe Energy Storage Impact Analysis and assessed for
compliance.
1 Enforcement MechanisnNo clawback of incentive; SGIP PAs use existing Handbook infraction
language to enforce GHG reductions
0 SGIP PAs can determine if a project or developer warrants @irvgaor an infraction
based upon project performance

Consensus Status:

Nonconsensus.

Supported bySoCalGas, CSE, ORBESACalSSA, CPS, Avalon
Opposed byPG&E, SCE, Tesla

Proposal description:

The nondeemed is similar to the residential deemed apach, but requires GHG signalaptimization

and performance monitoring and quarterly reportinglso unlike the deemed compliance approach,
should a project be found to increase GHG emissions, the developer may be found out of compliance
and subject tanfractions.

Supporting Discussion:

Opposing discussion:
9 Time constraints were found to be inconclusive on whether or not they would reduce GHGs,
therefore they should not be an option for standalone residential storage.

Model Findings Support:

Modelfindings do®support Optionl strongly because this option has a weak case086SCRTE

coupled with No GHG signal, giving reductions only 50% of the times, cannot comment on the reporting
benefits based on modelingsults Model findings support Option 2, as-optimizing residential

standalone projects on new ratesduced GHGs in 100% of model rémsboth 70% and 85% SCRTEs
Option 3 is not supported by modeling results since sustenariovasnot modeled.

AESC Reconendations:

We support a nordeemed compliance path for new residential projects that do not meet the deemed
compliance requirements but only for options 1 and 2 as these were definitively supported by the
modeling findings. The nedeemed compliance appatch provides additional flexibility for new

residential projects for SGIP participation beyond the deemed requirem#éfesvould recommend

that for option 2, model results be provided, before project installation, to the Program Administrator to
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ensure tha GHGs will be reduced. The model used could be proprietary to the developer, which should
be vetted under NDA by a thigghrty, or a public model be made available and used.
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Working Group Recommendations for Legacy Projects
LegacyPBI
Legacy PBI Propdda Optin to revised future PBI project rules
1 Operational Requiremen®pt-in to revised future PBI project rules, whictayreduce cycling
and eliminates the annuaRTE requirement.
9 Verification Mechanisnsame as revised future PBI project rules
1 Enforcement MechanisnSame as revised future PBI project rules

Consensus Status:

Non-consensus.

Supported byPG&E, CSEESACalSSA, CPS, AMS, Stem, Tesla, Avalon
Opposed by:SCE, ORA

ProposaDescription:

This proposal would permit existing projs tovoluntarilyopt-in to the same ruleaswill be applied for
future PBI projects for the remaining portion of their PBI period. Depending on the specificinelese
for future PBI projects that are adopted, the legacy projects would enjoy relapathg and eliminate
RTE requirements while accepting a more rigorous GHG verification and reporting @oddbke risk
of reduced PBI payments

Supporting Discussion:
Opposing Discussion:

Model Findings Support:

GHG signal eoptimization was found tgenerallyimprovethe GHG impact (by achieving GHG
reduction for more model runand also giving higher mean GHG reduction in kg/kWh) compared to its
No GH®Reduction Solutiogounterpartfor all the scenarios modele&o,the developers having access
to such a signakith a GH@&educing incentivean helpthe progran achieveits GHG reduction goals
according to overall model findingé/hile thisis clear in amggregatesensethe sugport isnot
unanimousamong all modelers, and sons&ronglydisagree.

AESC Recommendations:

We support providing an ogh to new project PBI rules for legacy PBI projects. We believe that the
potential for cycling relief and RTE elimination would encoutegacy PBI systems to et to the new
PBI rules thus increasing GHG reduction compliance.

Legacy PBI Proposal 2: All projects subject toléeet GHG manageméht
9 Operational Requiremeni/A
91 Verification MechanismSame as revised future RBBoject rules.
1 Enforcement Mechanisnbame as revised future PBI project rules.

2¢KS tNRPINFY ! RYAYAAOANIG2NE YR !'9{/ KI@®S AyOfdzRSR {KRA:
reviewed by all Working Group members.
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Consensus Status:
Nonconsensus
Supported by: ORA
Opposed by:

Proposal Description:
As in Fleet Proposal 2, developers would manage GHG emissions for legacy nonresidential projects at
the fleet level. Developers would have flexibility to manage nonresidential legacy fleet emissions on
an aggregate basis, but would need to achieve a aeret-negative emissions target. Some
projects could emit as long as the total fleet achieves zero or negative emissions.

Any remaining annual PBI payments for individual projects would be made only if the fleet of
nonresidential legacy projects redes GHGs.

Supporting Discussion:

91 Developers should have reasonable latitude to reduce GHG emissions from their energy storage
projects using their own preferred methods, but must adhere to strict reporting requirements
that verify compliance with SGfffogram requirements.

f ¢KS 22NJAy3 DNRdAzZLIQa Y2RStAy3d KIa ARSYGAFASR
reduce GHG emissions under current constraints. But strong financial incentives gemain
specifically, utilizing storage to reduce rooincdent demand chargesthat may encourage
some developers to operate their projects in ways that result in increased GHG emissions to
optimize customer bill savings. Any meaningful proposal to reduce GHG emissions from SGIP
projects needs to include a didient financial deterrent to ensure developers comply with
program mandates to reduce GHG emissions.

Opposing Discussion:

Model Findings Support:
This compliance mechanism was not modeled.

Legacy30kWNon-Residential Projects
Legacyk30 kWNonResProposal 1:
9 Operational Requirement:
0 Same as newWon-PBI/NonRes projects.
9 Verification Mechanism:
0 Same as new NeRBI/NonrRes with the following specifics.
A Legacy Project GHG compliance period stops after 5 years of operations for each
project.
A Specific projects can still be reflected in findings of the SGIP Impact analyses for
upto108 S NB X LISNJ G2RIF2Qa ag+ NMzZ Sao
1 Enforcement Mechanism:
o Same as new NeRBI/NonRes
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A For additional compliance needs, SGIP PAs continue to have ongoing oversight
capabilities.
Consensus Status:
Supported byPG&E, SoQahs, CSECESACalSSA, CPSem, Tesla
Opposed by:SCE, ORA, Avalon

Proposal Description:

Legacy Noi#PBI/NonRes projects would be provided the option to accept revised-RBHNorRes
rules(which means they are not subject to PBI paymémniswould fall under fleet compliancgjyvhich
mayreduce the cycling requirement and eliminate thenualRTE requirement.

Supporting Discussion:
T ¢KAA2YE @01 LILINR I OK Sy 02 dzMbasgyPrdjecsd 2adrRveh et 2 NI | y O S
performance by new projects by bundling their enforcement at the fleet level.
1 This desigmr fleet-wide measurement and enforcement that ties legacy to new projedits,
moderately high penalties could result in better pdormance by legacy systems, very good
performance by new systems, and overall GHG reduction.

Opposing Discussion:

Model Findings Support:

Same as for Proposal The modelingdid notinclude any penalty protocol, so no comments can be
madeabout thesame based othe modeling results. But each modeler was observed to use a
proprietary algorithm(to decide charge and discharge times), so it seems plausibigpiy rules across
the entire fleet of a developer and measure the collected performanceefldet.

AESC Recommendations:

We support providing an ogh to new project <3&W nonresidential rules for legacy <@V non
residential projects. We believe that the potential for cycling relief and RTE elimination would
encourage legacy PBI systetn®pt-in to the new PBI rules thus increasing GHG reduction compliance
through GHG performance monitoring and verification. Note that these projects would not be subject
to the <30kW nonresidential PBI payments per our recommendation, since they dyrbave been

paid all of their incentive per existing SGIP rules.

Legacy No#BI/NorRes Proposal 1(a):
1 Operational RequiremenBame as Proposal 1.
1 Verification Mechanisnsame as Proposal 1.
1 Enforcement MechanisnSame as Proposal 1. Except would allomFeebate approach.

Consensus Status:

Nonconsensus.

Supported byPG&ECPS

Opposed by:SCESoCalGas, CSE, ORA, Avalon
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Proposal Description:

Same as Proposal 1 except would work viitebateapproach Underperformers would pay the ACC
carbon cosbn their tons of GHG emissions. What they pay could be a) added to the Program

l RYAYAAUNY G2NDa Odz2NNBy (G o0dzZR3ISEG AT GKSNB Aa y?2
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more incentive for their customers from poperforming Developers.

Supporting Discussion:
9 Thisstick and carroapproachwould encouragegoodlegacy projectperformance byproviding
them both a positive and negative incerdj and even better performance by new projects by
bundling their enforcement at the fleet leyéf the fleet proposal is accepted and applied
9 This category requires special attention. The SGIP program approved these projects trusting that
program rulesvould encourage operations that would reduce GHGs.

Opposing Discussion:
1 The effort of developing a feebate program could close the program for a substantial amount of
time and add additional complexity to an already complex program.

Model FindingSupport:
Same as for Proposallo comments cabe made about the feebate based on modeling results.

AESC Recommendations:
We do not support the feebate approach per our previous discussion.

Legacy No#BI/NorRes Proposalb}
9 Operational RequiremenBame as Proposal 1.

0 Legacy norResidential/noAPBI projectsvould accept the revised NeRBI/NonRes
program rules (which means they are not subject to PBI payments but would fall under
fleet compliance)

o In addition, pojects must follow a GHG signadanaged at the fleetevel bydevelopers

1 Verification Mechanisnsame as Proposal 1.

o ThedS @St 2ledSisdeasured in its totality, which would include namdlegacy
projects

0o ThedS @St 2fledSisNdnalyzed by Itron on a quarterly basismmed for enforcement
on an annual basis

1 Enforcement Mechanism:

o Ifthe fleet increases GHGs, the Developer is assessed two penalties: first, the Developer
pays the ACC carbon cost ($/ton CO2) on its emissions; second, the Developer must
purchase externlecredits at the market price in the AB32 eapd-trade market and
retire allowances. Verification of purchase would be required.

Consensus Status:

Non-consensus.

Supported byPG&E

Opposed bySCECSE, ORA, CalSSA, CPS, A&itm
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ProposaDescription:

This proposal would permit existing projects to voluntarily-wpto the same rulethat will be applied

for future PBI projects for the remaining portion of their PBI period. Depending on the specifidrevise
rules for future PBI projecthat are adopted, the legacy projects would enjoy relaxed cycling and
eliminate RTE requirements while following a GHG Signal and accepting a more rigorous GHG
verification and reporting process. Verification would occur on the fleet level which wouldléweew

and legacy projects. If the fleet increases GHGs, enforcement would entail payment of a penalty based
on the ACC carbon cost and purchase of external crieditee cap and trade market

Supporting Discussion:

Opposing Discussion:

1 The reason mjects have failed to meet GHG reduction is that they have focused on reducing
customer peak demand. Reducing customer peak demand has been-tntengoal for the
purpose of benefitting ratepayers. Nawincident demand charges are an intentional price
signal to encourage the very behavior that storage customers have been engaging in.

1 This amounts to doubldipping by penalizing the customer twice. This sets a very bad
precedent and could discourage storadgployment particularly for grid support.

Model Findings Support:

Same as for Proposakégarding the GHG signgloint 2 of this proposal)And the modeling results
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this proposal is alssupported by the modeling results.

LegacWNonPBINonRes Proposadlo):
9 Operational RequiremenBame as Proposa(b).
1 Verification MechanisnSame as Proposa(b).
1 Enforcement MechanisnSame as Proposa{b). Except would allow for Feebate approach.

Consensus Status:

Nonconsensus.

Supported by:

Opposed bySCE, SoCalG&SE, ORA, CPS, Avalon

Proposal Description:

Same as Proposa(b) except would work withlreebateapproach Underperformers would pay the ACC

carbon cost on their tons of GHG emissions. What they pay could be a) added to the Program

' RYAYAAGNr G§2NRa OdzZNNByid o0dzR3ISG AT GKSNB Aa y2 WTS
projects, or b) provided ds WO I N@N@dpapsvhb ardldeducing GHGs. Sulveloperscould earn

more incentive for their customers from poperformingdevelopers
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Supporting Discussion:
Opposing Discussion:

Model Findings Support:
Same as for Proposa{b). And as mentioad befole, no comments can be made about the feebate
approach based on modeling results.

AESC Recommendations:
We support a fleet option for legacBOkW nonresidential systems

Legacy No#PBI/NorRes Proposal 2: All projects subject to fleeelGHG managemefit
9 Operational RequiremenBame as Legacy PBI Proposal 2
1 Verification MechanisnmSame as Legacy PBI Proposal 2
1 Enforcement Mechanisn®ame as Legacy PBI Proposal 2

Consensus Status:
Non-consensus.
Supported by: ORA.
Opposed by:

Proposal Description: Same as Legacy PBI Proposal 2.

Supporting Discussion:
Same as Legacy PBI Proposal 2

Opposing Discussion:

Model Findings Support:
This compliance mechanism was not modeled.

Legacy Residential
LegacyResidentiaProposall:
Proposal 1:
9 Operational Requirement:
0 Optin to the revised new residential project rules.
o If the customer does not choose to opt in existing rules apply.
I Verification Mechanism:
0 Same as the new residential project rules.
o If the customer does not chooge opt in existing verification mechanisms apply
through measurement and evaluation (M&E) or data required as part of an audit.
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reviewed by all Working Group members.
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1 Enforcement Mechanism:
0 Same as the new residential project rules.
o If the customer does not choose to opt in existing enforcetrmreachanisms apply
through the infraction process.

Consensus Status:

Non-consensus.

Supported by:PG&ESoCalGas, CSEESACalSSA, CPS, Tesla, Avalon
Opposed bySCE

Proposal Description:

This proposal provides for legacy residential projects teiopb the same revised rules as new
residential projects. If projects ofn, it would, under the proposed deemed compliance approach,
provide relative assurance that these projects are mee@htc emission reductionisicrease
monitoring and provide a mechanism for PA management of these projects through the infraction
process.

Supporting Discussion:
91 Developers would have reasonable latitude to reduce GHG emissions from their energy storage
projects using their own preferreahethods butmust adhere to strict reporting requirements
that verify compliance with SGIP program requirements.
1 Most newly installed (perhaps virtually all since 2017) residential storage projects are paired
with solar andagreeing to the ITC requiremeniBhusthe Working Group is confident they
should perform better than previous iterations of this technology.

Opposing Discussion:

1 Itis unclear why a legacy residential project would-imptio a more stringent requiremeastand
process, when they have already received their incentlvgould be prudent to add a
feebatdcarrot feature to this proposal so that there is some incentive for legacy projects to opt
in.

Model Findings Support:

Cannot be commented based on thedeling results. But since this proposal involves reporting the
performance on a regular basis, the developers get a chance, through feedback, to alter their algorithms
to achieve greater GHG reduction.
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Appendices
Appendix AUnabridged Modeling Resultgs@ussion

Introduction

The cost and GHG impacts of a given energy storage system are highly sensitive to a multitude of factors
including singlecycle round trip efficiency (SCRFR)ycling frequency, system sizing, parasitic losses,
customer class, dispeh behavior, pairing with solar, customer load profile, and more. The intersection

of so many variables makes it impossible to rely on blanket or limited assumptions when classifying
energy storage systems in a policy context. Consequently, the Workingp @Geveloped models that

would simulate system operations to gauge sensitivity to certain characteristics and to detect consistent
outcomes. For example, minimum or maximum operational requirements could be developed for a
system characteristic found byl amodels to be decisive in leading to either net GHG emissions increases
or reductions relative to a baseline scenario.

The modeling effort evaluated GHG, customer cost and grid cost impacts. However, the modeling did

not explicitly evaluate impacts on demand reduction. Traffdbetween GHG reduction and customer

costs were evaluated, but to the extent there is a traaf€between demand reductioor other grid

costimpact4 Yy R DI D NBRdAzOGA2Yy S GKS NBfIFGAGS 0SySTAada oSN
modeling.

The Working Group relied upon five proprietary models and one nedeteloped public model to

explore the im@cts of a GHG signal amid different combinations of system and customer characteristics
(i.e. operational requirement options). The models determined emissions, customer cost, cycles, and
annual RTE*impacts when operation was bound by a GHG signal amgatg and/or discharging
constraints, versus no GHG solution base case scenarios (operation without regard to GHG impacts). The
GHG signal was designed to include marginal emissions of tié(ggjubrted for either NP15 or SP15),
forecasted for the day ahead and/or provided in real time and automatically transmitted to the storage
system or a controller. Descriptions for all the GHG reduction solutions are preseritalie2. Aside

from dispatch behavior, additional input variables included different new and old electri¢tates

available in the three major IOU territories, system sizing, SCRTE, parasitic losses, customer class
(commercial and residentialdividual load profile¥, and pairing with solar P3.%¢ See theadditional
sections in theappendices for tables summarizing input values, including specific rates and load profiles

B/ we9 aldlyRa FT2NJ aaAy3atsS 0eodtS NRdzyR GNARLI STFFAOASyOesz:
charged divided by its total energy discharged during one full charge/discharge cycle.

$2RTE stands for Rod Trip Efficiency of a storage system. It is defined as the efficiency of charging and
discharging the batterj.e. how many kWh do you get out for every kWh you put in. It includes battery thermal
losses, inverter efficiency, and parasitic losses.

33 Annual RTE is an output of the modeling process. For a given energy storage system, annual RTE is equal to the
total energy charged over the course of a year divided by the total energy discharged over the same year. Itis a
function of the number of cyclgser year, system parasitic loads and SCRTE.

34The marginal emissions data was generated by Watt Time based upon data from the CAISO for 2017

350ld rates are existing rates that typically have peak periods between 12 and 6 pm. New rates are rates that in
most cases are in GRC proceedings and are to be implemented in 2019 that have peak periods between 4 and 9
pm.

36 See Appendix for summary tables describing each load profile.

37When paired with solar, the storage system is assumed to only charge fronmsiite solar.

38 Modeling results were received for a variety of different solar sizes. The final analysis utilized normalized solar
sizes, calculated by dividing annual solar production (kWh) by the baseline energy consumption (kWh), and
expressed as perceéages of annual consumption.
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evaluated. It is

important to recognize that, in many cases, differeodeaters chose to evaluate

different scenarios; as such, some observations are based on data received from only a subset of the
modelers (sedable3 for a summary of the allocation). Ultimately, the modeling resulesiatended to

inform determinations regarding the efficacy of various potential operational requirements for SGIP
energy storage systems based on the GHG emissions of the electric grid, in a manner that allows system
performance monitoring and GHG emissdracking for verification and enforcement.

Table2: GHG Reduction Solution Descriptions

GHG Signal Co
Optimization

A GHG signal tracks the grid marginal emissions to reveal charging and discharging time A
GHG signal tracks the grid marginal emissions to reveal charging and discharging time
frames that help reduce GHG emissions and customer costs. Available signals included

day-ahead predictions and real-time “right now" 5-minute emissions factor signals from
WattTime. In some cases, modelers used a third alternative to serve as a proxy; for
example, some modelers used data from the previous year to define charging periods
based on low marginal emissions and costs and to define discharging periods based on
high marginal emissions and costs.

Mo-Chargin
- = Systems are prevented from charging between 4:00 p.m. and 9:00 p.m. - assumed to be a
ime
eak period for most utility rates.
Constraint B b RS
Charging and
Di f g Includes No-Charging Time Constraint, plus additional conditions: 1} at least 50% of total
ischargin
Ti ging charging must occur between 9:00 a.m. and 2:00 p.m. and 2) at least 50% of total
ime
. discharging must occur between 4:00 p.m. and 5:00 p.m.
Constraint
No GHG
Reduction Minimize customer costs without regard to GHG emissions.
Solution

Table3: Number of Runs for Each Modeler by Parameter

Customer Class

Model Type
Solar Storage

GHG Solution

Small Residential MNew Old Charging GHG No GHG No-

Comm: Comm- Plus Only and Signal Co- Reduction = Charging
ercial ercial Storage Discharging = Optimiza- = Solution Time
Tirme tion Constraint
Constraints
A 66 30 - a6 26 10 34 12 - - 66
B 324 252 72 - = 324 104 220 = 216 72 36
C 757 757 - - 4 753 438 315 - 750 7
[H] 98 67 4 27 53 45 50 8 = 70 16 12
E 3,508 1,625 1,149 1,134 2,226 1,682 1476 2,432 432 2,592 452 432
F 175 86 83 = 147 28 141 34 = 17 138 20

Utilizing multiple proprietary and public models allows thé& NJ Ay 3 DNER dzLJQ&d NB & dz ( &

different technical methodologies and business approaches. Applying a range of technical
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methodologies in this manner allows the results to be relied upon with more confidence if distinct

approaches lead to common gdusions. For example, a given energy storage model could be a
spreadsheebased heuristic model, a sophisticated numerical optimization algorithm, or some other
alternative®*Two of the models tested used perfect foresight (where future load requirements are

known with certainty for each interval), two used a load forecast (generating estimates of future load
requirements based on past and present conditions with a neurabaséd model), and two used

historical data along with the current system state (amount of energy stored and available for

consumption). Some models may focus on customer energy price arbitrage, while other models may

also include algorithms for providingigiservices. When agreement is reached between different
methodologies, the conclusions are more robust in the face of scrutiny.

Figurel - Figure3 display calibration comparissrbetween modelers for several common scenarios;

when input combinations are held constant, differences in model output reflect the differences in

technical approache®.C2 NJ SEI YL S5 (KS RAFTFSNBYyOS 0SisSSy Y2R!
Scenario C codlbe due to differences caused by using perfect foresight instead of a load forecast, but

these differences are surely not attributable to system size, because size has been held constant at 90

kW. The grid cost impacts Figure3 are presented as dollars of reduction per rebated capacity (i.e.

power rating) in kW (so positive values are beneficial reduction whereas negative values are increases in

grid costs). The purpose of the grid cost comparison is to check ardkenableness of the magnitude

of the cost reductions. There is a high degree of variation between modelers for each scenario, and this

is not surprising; marginal grid costs vary over time, so different dispatch behavior (due to different

technical appoaches) is expected to lead to different grid impacts. The grid impacts range from an

increase of about $13 to reduction of about $44 per kW of rated capacity. The lower end of this range
O2YLI NBa NBlFazylofte ¢Sttt (2 (GRA(dvanzed EndigySybiagez2 6 &8 SNIBS
LYLI O 9@l fdzZ A2y> o6dzi GKS KAIK NIy3aS 206aSNBSR KS
values ($44 / kW compared to a little over $2 / kW). While the highest reduction here of $44 / kW is an

outlier likely resultig from an especially large usable storage capacity, there are plenty of other values
KSNB (KFG INB YdzOK KAIKSNI GKIFYy Fyeé 2F LOINRYQa NBL
differences in sources for marginal grid cost datblote thatnotall®@ RSt SNBR Q NX adz Ga I NB
calibration comparisons, because only a subset of modelers submitted comparable results (that is,

results for runs consistent with the established calibration criteria).

It should also be noted that the different modekpresent different underlying businesses and as such
have different prioritization regarding arbitrage opportunities versus grid service or other contractual
opportunities. Including diverse business perspectives in the modeling process further enstires tha
model assumptions are consistent with reedrld conditions; modelers especially reliant upon

residential markets or standalone storage, for example, will tend to analyze those subjects more deeply.
Importantly, including multiple business perspectivesagrovides a platform to stakeholders who will

be directly affected by policy changesnd who could be instrumental in bringing about the desired

39 A heuristic model operates according to a set of practical and understandable decision rules to arrive at a

desirable, though not necessarily optimal, solution. A numerical optimization approach, on the other hand,

typicallysolves for a minimum or maximum given one or more mathematical formulas with constraints.

4%1n the calibration comparison plots, different shapes correspond to different modelers. The large triangle in

Scenario A represents a larger usable storage capemitypared to the other points. Note that a more positive

value on the Y axis in Figure 1 represents a greater i@#i@&tion i.e. a more desired result than a negative value

on this score.

“Me¢KAE NBLRNI dzaSa t D39 Qa 3ISySini the\2Bly GRG/PRasdIKfiing applieddai A 2 y Y|
2017 weather weightings.
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outcome of such changes. In addition to differences in approach, modelers also chose to assess different

scenarios; se@ able7 for the different load profiles and how many different modelers analyzed each.
Figurel: GHG Impacts @@alibration Runs
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Scenario
) N ¢ ModelerC
A: C1 - E-19S (Old) - 90 kW System Size - 0.3% Parasitic Losses - 70% RTE Flow - No Solar
B: C1 - E-19S (Old) - 90 kW System Size - 0.3% Parasitic Losses - 85% RTE Li-lon - No Solar - I
* C: C1-E-19S (New) - 90 kW System Size - 0.3% Parasitic Losses - 70% RTE Flow - No Solar Modeler E
© D: C1 - E-19S (New) - 90 kW System Size - 0.3% Parasitic Losses - 85% RTE Li-lon - No Solar a
E: C6 - AL-TOU (New) - 90 kW System Size - 0.3% Parasitic Losses - 85% RTE Li-lon - No Solar Modeler F
Figure2: Customer Bill Impacts of Calibration Runs
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- E-19S (Old) - 90 kW System Size - 0.3% Parasitic Losses - 85% RTE Li-lon - No Solar

- E-19S (New) - 90 kW System Size - 0.3% Parasitic Losses - 70% RTE Flow - No Solar ®  ModelerE
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+ C: C1
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E: C6 - AL-TOU (New) - 90 kW System Size - 0.3% Parasitic Losses - 85% RTE Li-lon - No Solar & Modeler F
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Figure3: Grid Cost Impacts of Calibration Runs
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C: C1 - E-19S (New) - 90 kW System Size - 0.3% Parasitic Losses - 70% RTE Flow - No Solar
D: C1 - E-19S (New) - 90 kW System Size - 0.3% Parasitic Losses - 85% RTE Li-lon - No Solar 4 Modeler F

E: C6 - AL-TOU (New) - 90 kW System Size - 0.3% Parasitic Losses - 85% RTE Li-lon - No Solar
GHG emissions impact and customer bill impact are the two primary outputs 8fth&lJ A Y3 D NR dzLJQ a
modeling processRelative to the baseline of no storage system, reduction in emissions or bills (or both)
is desirable. Additional outputs include annual RTE and annual equivalent cycles. To ensure legitimacy
when comparing outputs betweescenarios or modelers (and the conclusions derived from them),
normalization is critical. To that end, the GHG impacts have been expressed as kg of GHGs reduced per
kWh of usable storage, while cost impacts have been analyzed on a percentage basibatJote t
throughout this report, a positive value for GHG or cost impacts represents savings (benefit), while
negative values represent net increases. Another means of normalization was applied to comparisons
involving system size, expressing the metric @&srdtio of power rating (kW) to the baseline annual
peak demand (kW).

Normalization also addressed the combination of inputs assumed for a given model run. For example,
comparing all residential GHG impacts to all commercial GHG impacts may lead tmolusion

initially, but if all commercial model runs assumed different parasitic losses or-sym&eRTE than the

residential runs, that initial conclusion may be highly flawed. While such comparisons can be helpful in
understanding the data in an agmyate sense, it is often more useful to hold all model inputs (besides

the variable of interest) constant when making comparisons to eliminate other sources of variation.

Finally, normalization was applied to enable meaningful comparison between standatoage

system impacts and those of systems paired with solar. Submitted modeling results for storage systems
O2YO0OAYSR gAGK a2tk N AyOf dzZRSR 20SNrftf O2ad |yR DID
storage) impacts. To meaningfully compahese impacts with the model results for standalone

systems, an adjustment was performed to obtain the impacts solely attributable to the storage system,
removing the impacts of solar. First, the overall GHG and cost impacts were calculated for the sola

LI ANBR a&daidsSvyaT aSO2yRzI GKS daaz2fl N 2yfeé AYLI Ota
systemc the values used in the analygigs SNBX OF £ Odzf F G SR o0& &dzoGNJI OGAy3a
the overall impacts. Mathematically, the formulare the following. Cost impacts were normalized as

follows:
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[(Solar and Storage Cost Reductie(§olar Only Cost Reduction)] / (Baseline Costs Without Solar or
Storage) x 100%)

GHG impacts were normalized as follows:

[(kg Solar and Storage GHG Reducti¢ky Solar Only GHG Reduction)] / kWh Usable Storage Capacity (
2)

Thus, the reported impacts for a storage system paired with solar reflect the incremental impacts solely
attributable to the stowage system. The solar system impacts, which were subtracted from the combined
impacts to isolate the storagenly impacts, were estimated using the Itron methedlculatingsolar

impact as the product of osite solamproduction andmarginal GHG signal.

Modeling Results

GHG Impacts

Table4 is a summary table showing the effect of GHG signalptinization on GHG and cost impacts
across different scenarios. The GHG reporting metric used here is GHG reductio(thie kgseline
value- with no storage or solarminus the GHG emission caused by adding storage-snlar or solar
scenario) and the GHG reductions are normalized further by dividing by the usable storage tapacity
given in kWh. Negative values meaniagrease in that parameter (not desired) and positive values
mean a reduction (desired). It can be observed that GHG sigrmdtenization gives better GHG
impacts compared to No GHG Reduction Solution for all ¢askste that the discussion largely
excludes the Charging and Discharging Time Constraints and H@&hiiging Time Constraint reduction
solutions because their comparisons were less conclusivea@idigonalsectionsin the Appendix for
impact comparisons of these constraints).

In general, tle data indicate that:

R¢KS Wdzal 6fS A0G2NF3S OFLI OAGEeQ 2F | ad2Nr3aIsS aeaidsSy YSyi
any given time, usually expressed in kWh. This was obtained byplyinlgj the battery nominal power capacity in

kW with its rated discharge duration in hours.

43This result is not surprising; it merely confirms the assumptions on which the GHG Signaling Working Group was

formed in the first place. However, a short dission regarding how a GHG signal impacts residential charging

behavior (the simpler case, without demand charges) may be in order. Essentially, if the combination of rate/load
profile/solar profile creates an economic incentive to charge a certain amahidischarge a lesser amount (due

to RTE) on a certain day, there are generally many hours in which the charging and discharging could occur and

have the same rate impact. For example, under new rates, discharging 1 kWh any time between 4PM and 9PM will

have the same impact on residential charges, ignoring ITC effects. What the GHG signatitmeseithe highest

GHG hours within-9 PMto discharge (rather than randomly or starting right at 4PM), thus maximizing both the

GHG benefit due to displacinggh-D| D G KSNX I f 3ISYySNIdAz2ys FyR GKS DI D &aONB
magnitudeof the GHG signal is almost immaterial, as long as it is strong enough for the storage operation

algorithm to rank hours within a TOU period from highest to loveemsissions; and that was indeed found to be

the case using the public model.
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1 New rate$* seem to perform better than old ratésand Solar Plus Storage seems to perform
better than the Storage Only category in terms of GHG imffacts

1 Within each scenario, the cost savings are not reduced by using GHG sigptihteation. In
fact, the cost savingare enhanced in some cases.
GHG signal eoptimization was foud to be effectiveat reducing GHGs overatlut thiswasnot
unanimous among all modelers

Table4 also gives anverview of the average (aggregated mean) GHG and cost impacts for each

category. Each categoiy further expanded below, with the GHG and cost impacts plotted for unique
combinations of load profile, solar size (if any), SCRTE and parasitic losses aalyA & f A ¥AGSR G2
to-l LILX Saé O2YLI NA&2ya 6KSNB LlRraaAaotST F2NJ SEF YLX S=
size (if any), SCRTE, and parasitic losses are held constant between the GHG signal runs and the "no
constraints" (No GHG Reduanti Solution) runs. The figure shows that in every meaningful comparison,
co-optimization leads to equal or better GHG impacts and equal or better cost impacts when compared

to the No GHG Reduction Solution scenario. This is generally true for both tlegewepacts and the

percentage of beneficial model runs. The exception is commercial systems paired with solar on new

NI §SaT GKS I gSNI3IS DID AYLI OdGa IINB atAaakKate oSads
optimization runs more frequently showdstnefits by a decisive margin (85% to 69%). The red bars in

Table4 represent negative valuggvhich means an increase in emissions or gostkereas the green

bars represent positive valugwhich means a decrease @missions or cos}s

4 Throughout this report, the term "new rates" refers to rate plans proposed by the utilities (and in a few cases

already in effect) that are subject to TOU schedules substantdferent to the conventional TOU rates of the last

30 years. These TOU rates shift thepmak period much further into the evening hours, thereby better aligning

period of high cost with periods of high marginal grid emissions.

4 The reason for this is that new rates have their peak Time of Use (TOU) periods aligned with the highest marginal

GHG emissions, so storage systems operating under new rates are incented to discharge at times when GHG
emissions tend to be high. Somend\# G Sa | f 42 -KEWPPE ad AN RIFHA2RE 6KSYy SyS
usually, GHG emissions) are low; storage systems operating under those new rates are also incented to charge

when marginal emissions tend to be low.

46 The reasons that the presence diped solar tends to improve the GHG performance of a storage system are

somewhat different between commercial and residential systems. For commercial customers;sfte salar

ONBI GSa | aft20Ft RdzO1 OdzNBS¢ Ay edildadlated orthé dayj SNk the2 || RX  LJdzA |
gridd OF £ S RdzO1 OdzNBS LldzakSa GKS /! L{hQa ySi t2F)R Odz2NBS f I
for demand charge reduction will tend to align with hiGiHG periods (whereas without the paired sothg peak

loads and therefore demantklated storage discharges may occur in the middle of the day when marginal GHGs

are lower).

For residential systems, most paired systems apparently take the Investment Tax Credit (ITC), and are therefore

operated so aso charge the storage at least 75% fromsite solar¢ which means charging miday (when

marginal GHGs are low). And residential load tends to peak in the evening (especially after accounting for the local

duck curve effect), so paired systems tend isctiarge in the evening when GHG emissions are high.
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Table4: GHGSgnal Benefit Comparisons by Scenario

MODEL % RUNS MEAN GHG % RUNS | MEAN COST
CUSTOMER RETAIL MODEL
TYPE GHG REDUCTION SOLUTION WITH GHG REDUCTION WITH COST | REDUCTION
CLASS RATE RUNS
INPUT REDUCTION kg/kWH REDUCTION %
OLD [t e T i D
Storage
Onl
y NEW ......................
Commercial No GHG Reduction Solution i
and Industrial GHG Signal Co- Optnmlzatlon : ;
Solar OLD R EE e Het et R e e oo
Plus | Taastacsensessnosnassassonnssassnssnsal =~~~ iaaaiasesezy -~ 1= oo o
GHG Signal Co-Optimization :
Storage NEW  Jmmmme e SRR AR oo T SRR -7y SR rrrrrerrrrrerrerrerrcrerrrd SR vy
No GHG Reduction Solution
oLD SO v SN LSS (OO et Sl uictiat . O e
Storage No GHG Reduction Solution :
Only GHG Signal Co- Optlmlzatlon ‘
NEW T
Residential
Solar OoLD . R rerr L
P No GHG Reduction Solution :  36if | 22.22:  [§ -348!  0.00:] 3% -11.27
GHG Signal Co-Optimization !
Storage NEW T rrrrrrrres Lt R o r L ey SRR EECErrrr e
No GHG Reduction Solution

In the context of policy design, important dimensions for comparlson mclude GHG S|gnalm(zat|on

compared to the lack of a GHG signal for old and raes, storage with and without solar, and
customer class (commercial and residential). Modeling results can be expressed in a manner that
examines GHG impacts, customer bill impacts, annual RTE and annual cycling across these dimensions.
This section preides analysis and visualizations depicting GHG and cost impacts for all the input
combinations (load profile, SCRTE etc.) within subsets of the model runs. Here, the discussion focuses on
the subsets about which definitive statements can be made (i.er abne of certain types of runs
within a subset achieve or fail to achieve benefi@ther sections in thappendices include additional
relevant plots not discussed here.

Before delving into the most detailed views of the data, it is helpful to oleskreader trends. As
mentioned previously, evidence from modeling results suggests that systems paired with solar tend to
outperform standalone ones, new rates tend to lead to better impacts than older ones, and GHG signal
co-optimization generally achiegegreater GHG reductions than instances without a GHG reduction
solution. To illustrate how definitive statements can be developed from these observations, while
addressing the influences of additional factdfigure4 and Figure5 present the relationship between
annual equivalent cycles and GHG impacts for different SCRTEs and GHG reduction solutions, for
commercial and residential customers respectivélyhese depictions fociexclusively on systems

paired with solarundernew rates(so they indicate bestase conditions)igure4 shows that

commercial systems display a positive relationship between cycles and GHG reduction, though the

472§ OF dzii A 2 y

aKI

G & O2 yied anhualkyzlgs and GHG r2diuctidds arid-béwdo@méar
other factors. For example, rates or operational modes that emphasize TOU period arbiteagdemand charge
mitigation and demand response will tend to incent both more cycling and cycling aligned with GHG emissions; in
this example it is not that increased cyclicausedGHG reductions, but the combination of rate class and
operational modecaused both to be high. The displayed regression lines should not be used to infer causality.
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strength of the relationship differs depending on certain conditions. This observation is helpful in
determining whether a cycling constraint could be useful in ensuring GHG benefits. Most striking,
however, is the observation that 100% of the model runs @mmercial systems within this subset lead
to both GHG and cost reductions when the SCRTE is set atrgBfie system is performing eo
optimization with a GHG signal. Nektgure5 summarizes the same subset for remidial systems. As
with commercial systems, the vast majority of model runs for residential systems in this subset indicate
both GHG and cost reductions when systems with an SCRTE of 85% performd&piti@ization.
Subsequent charts focus more deeply ndividual input combinations, and it will be shown that an
exceptional load profile (R2) could be the reason that these residential systems do not achieve
reductions 100% of the time under the specified (best case) conditinriact, it should be notedchiat
neither R2 nor R3 are considered to be truly representative load prpiilée sense that they are not

believed to be the type of customers to which energy storage would normally be applied.
Figure4: Cycles and GHGs for @ige with Solar on New Rates by GHG Reduction Solution and SCRTE (Cotfimercial)
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48 Note that the total model runs as labeled may not match the number of points shown. This is because not all
modelers provided annual equivalent cycles in thesults.
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Figureb: Cycles and GHGs for Storage with Solar on New Rates by GHG Reduction Solution and SCRTE*{Residential)
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It became apparent upon review nfodeling output that, in some situations, a GHG reduction solution
such as GHG signakaptimization is necessary for GHG reductions to be achievablee xaxis in
Figure6 depicts the average kg GHG reduction péfhkof usable storage capacity for all the input
combinations among commercial storage systamithiout solar on old rates(so they indicate worst
case conditions)The yaxis contains categories for each of the different input combinations in the
followingformat:

Load Profile Solar Size SCRTE Parasitic Losses

Each horizontal bar is labeled with the average reduction, followed by the number of model runs in
parentheses. Each bar is celmyded according to the percentage of the runs that achieved GHG

reduction; deep red corresponds to zero percent, while bright green represents one hundred percent. A
pinkish color represents a proportion between zero and fifty percent, while a pale green represents a

value above fifty percent but below one hundred pent. White, or something close to white,

corresponds to a proportion close to fifty percent.Higure6, none of the model runs on the right side

2F GKS LX 20X dzy RSNJ ab2 DI D wS Rdadlekddyhat{c@nimerniiah 2 y > ¢ |
systems on old rates without solar never be able to achieve GHG reductions without a GHG reduction
solution, such as GHG signalaqimization.Figure7 is even more decisive; under aldtes without

solar, residential storage systems with a siaglele RTE of 70% never achieve GHG reductions. Even

49 Note that the total model runs as labeled may not match the number of points shown. This is because not all

modelers provided annual equivalent cycles in their results.
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the storage system.
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among the systems in that subset with a higher sifuylele RTE of 85%, there is never an instance of
GHG reduction unless the system is gpm a GHG reduction solution such asoptimization. Among
those systems coptimizing with 85% singleycle RTE, GHG reductions were only achieved in 11% of
the model runsThesefindings suggest that commercial and residential standalone storagstems

under old rates should not be incentivized without some sort of GHG reduction solution.
Figure6: GHG Impacts of Commercial Standalone Storage Systems on Old Rates
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Figure7: GHG Impacts of Residih Standalone Storage Systems on Old Rates
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However, at least for residential systems, there is evidence from model output that old rates can still
accommodate GHG benefits when storage is paired with solar (and further assuming the storage system
is charged primarily from the solar systett). Figure8 depicts GHG impact results for residential storage
systems, paired with solar, under old rates. From these results, it can be stated that residential systems
on old raes with solar must haveither a singlecycle RTE of at least 85% or a GHG reduction solution in
order to possibly achieve GHG benefits. One hundred percent of the model runs in this subset
combining GHG signal-optimization with a singleycle RTE 0f586 led to GHG benefits. On the other
hand, zero percent of the model runs in this subset lacking a GHG reduction solution, with a SCRTE of
70%, led to GHG benefits. These observations could lend support to qualifying and disqualifying factors,
respectively for residential systems paired with solar under old rates.

51 Because solar production hours tend to coincide with times characterized by a low marginal emissions factor on
the grid, charging during these times reduces or limits the extent to which thaggosystem charging increases
GHG emissions.
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Figure8: GHG Impacts of Residential Storage Systems with Solar on Old Rates

GHG Signal Co-Optimization No GHG Reduction Solution
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Switching from old rates to new rates generally improves outcofigsle 9 displays the results for all
combinations of standalone residential storage systems under new rates. The figure yields a striking
observation; according to the model runs, whenagimizing under new rates, residential standalone
systems achieve GHG reduction one hundred percent of the time. In this instance, solar is not necessary.
Conversely, without a reduction solution under new rates, residential standalone systems with single
cycle RTE of 70% never achieve GHG reductions.
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Figue 9: GHG Impacts of Residential Standalone Storage Systems on New Rates
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Just as switching from old rates to new ones generally improves outcomes, so too does pairing storage
with solar provided the storage is assumed to chargmarily from the solar system. It has already
been shown that adding solar to storage for residential systems under old rates broadens the

possibilities of achieving GHG reduction. In addition, there are conditions for commercial systems on
new rates, paied with solar, under which GHG reduction is virtually assured, according to the Working
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reduction when the systems were -@ptimizing with SCRTE of 85% (this issitsme observation shown
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previously byFigured). It is now clear that the GH@ducing outcome for these systems was consistent

across different load profiles, solar sizes, and parasitic losses, as shBignrel 0. Examination of load

profiles C1, C15, and C16 under these conditions suggests that the benefits generally increased on
average as singleycle RTE and solar size increased (holding other factors constant).

The next plot Figurell) depicts the model run results for the besise scenarios with residential
systems, instead of commercial ones. As previously discussed, the model runs for commercial systems
on new rates pa&d with solar always showed GHG reduction when the systems wespttnizing
with a singlecycle RTE of 85%. The same can very nearly be said for residential systems as well (again,
this is a more detailed look at the conclusion previously depictédguare5). Under these conditions
(co-optimizing and with 85% singly/cle RTE, paired with solar under new rates), the proportion of
model runs achieving GHG benefits is 98% rather than 100%. The exception is one tomtzinane
load profile (R2)Again, note that load profiles R2 and R3 would not be considered realistic candidates
for solar and storageaccording to somef the modelers;they arebelieved to bdess relevant in the
analysisThis load profile showetil00% GH@educing model runs with a solar size of 100%, siogtde
RTE of 85%, and parasitic losses of 1%. But when the solar size fell to 80% with parasitic losses of 0.3%,
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not all model runs led to GHG benefits. Still, the evidence is strong thabthbination of new rates,
pairing with solar, 85% singtg/cle RTE, and GHG signabptimization is very likely to lead to GHG

benefits for both commercial and residential customers under a variety of circumstances.
Figurel0: GHGmpacts of Commercial Storage Systems with Solar on New Rates

Load Profile - Solar Size - Single-Cycle RTE - Parasitic Losses
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Figurell: GHG Impacts of Residential Storage Systems with Solar on New Rates
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Modeling results also allow definitive statements to be made abouttisomercost impacts from

certain subsets of the dat&igurel2 and the following figures follow the same labelling criteria as the
above figureshown for GHG impacts, but the horizontal bars now show the average cost impacts
calculated as a percent of the baseline (no solar, no stor&ig)rel2 shows the cost impacts for
residential systems with solar ordorates. It was observed that none of the combinations gave a
positive cost impact; that is, all the combinations with or without GHG sigraptimization increased

the customer costs. This particular category was analyzed further to attribute a rem$itia behavior

and it was found that all these model runs were modeled by a single modeler (the public model), with
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three 10Us). Other modelers had sultieil model runs for this category without cost data, so their

model runs could not be included in the residential cost impact an&lySisnilar results can be

observed for residential systems without solar on old rates, but the cost impacts are betttés aase

(though still negative). Strong conclusions cannot be made because this data represents only one kind of
retail rate, but it can be said that the PG&E ADAU rates hurt customer economics when coupled with

52 Because residential rates in California do not include demand charges and have fixed TOU periods, the
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current conditions) is immaterig the financial impact of a particular charge/discharge cycle is essentially known
day-ahead under any of the three forecasting methodologies. Thus, the fact that only the public model was used
for this part ofthe report does not reduce its generality.
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storage systems with or without sofdrand the cost impacts are somewhat better without solar.
Residential system on old rates did give some GHG reducing model runs, but seem to increase the

customer cost for all model runs.
Figurel2: Cost Impacts of Residential $tge Systems with Solar on Old Rates
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Residential systems subject to new rates give positive cost savings unlike the old rate scenario which
was shown irFigurel2 above.This can be seen froffigurel3 below. Residential systems on new rates
with and without solar also show the same results; that is, the cost savings are identical with and
without GHG signal eoptimization.

53This is hardly surprisingunder nonTOU rates a charge/discharge cycle alifayslose money due to RTE

losses, and might even push the customer into a higher tier (an effect that was not modeled). Ordglitienaof

SmartRate (the same as Critical Peak Pricing, or CPP) can salvage an economic benefit, by adding a very strong TOU
signal on a limited number of days per year.
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Figurel3: Cost Impacts of Residential Standalone Storage Systems on New Rates
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Error! Not a validbookmark selfreference.shows the cost impacts for commercial standalone storage
systems omew rates. It can be observed that, for a few load profiles like C1 and C6, the customer cost
savings did improve with GHG signajogimization compared to No GHG reduction solution. For other
load profiles the cost impacts stayed more or less the sameé,in no case did the GHG signal co
optimization model runs give lower cost savings than the No GHG reduction input. And we saw earlier
that, for this category the GHG impacts were improved by using GHG sigmatimization. So, it can

be concluded thathe GHG signal eoptimization method helps in reducing GHG emissions without
hurting the customer economics (even improving them in some cases).
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Figurel4: Cost Impacts of Commercial Standalone Storage Systems on New Rates

GHG Signal Co-Optimization
_10% (36 Runs)
e (36 Runs)
S (36 Runs)
_7% (36 Runs)

Y 23 (60 Rure)

I % (76 Runs)
I (76 Rurs)
I 5 (54 Runs)

P 8% (14 Runs)

0% (5 Runs)

_11% (24 Runs)
I (30 Rurs)
[ 1 7% (B0 Runs)
D 18% (18 Runs)
I % (24 Rin)
_1 3% (36 Runs)

_1% (40 Runs)

14% (44 Runs)
P 2% (54 Runs)
I 20% (18 Runs)
T

No GHG Reduction Solution

5 (4 Rure)

16% (13 Runs)

2% (5 Runs)

I €% (3 Runs)

0% (5 Runs)

_12% (5 Runs)
I (5 Funs)
_17% (10 Runs)
I % (3 Runs)
0% (2 Rure)
_13% (6 Runs)

I (5 Rons)
5% (8 Runs)

_?% (7 Runs)

% of Runs with Cost Savings
s 100

75
50

25
-,

<

40 1

&

T
<

201
0

Average % Cost Savings

Similar results can be observed for commercial systems on new rates with solar and also for those on old
rates with and without solar. All the figures have been included in the appendix (from
Figure25to Figure29).

GHGEmission Reduction Vs Annual Cycles anda\ RTE

Modeling outpu parameters including annual equivalent storage cycles and annual RTE were analyzed
for all the 8 categories mentioned above. It was found that both generally have a positive correlation
with GHG savings but the correlation with annual RTE is much striregewith annual cycles. To see

the impact of SCRTE (an input parameter), graphs of GHG reductions in kg per kWh of usable storage
capacity were plotted against annual cycles and annual RTE and were categorized based on the input
SCRTE. The blue modehsun the figures represent a higher SCRTE of 0.85 whereas the red/pinkish
model runs represent a lower SCRTE of 0.7. The blue trend line shown is the least square error linear

regression line fitted to the data. The linear regression line is plotted toerd@isplaying the general

trend, not for concluding anything directly from it. This is because these model runs include data from
different modelers applying different techniques for cost and GHG reduction, so some variation in the
data is expected. Sopse extreme data points have the potential to skew the trend line, but the trend
line can give an understanding of the data where different modelers agree with each other on the

results.
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Annual Cycles

Figurel5below compares GHG reduction (measured in kg per kwWh of usabltdap&city) of
commerciaktandalonestorage systems oald rates(the worstcase scenariosd the number of

annual equivalent storage cycles they achieved. The chart on the left depicts systdniNo GHG

reduction solution while the chart on the right shows model runs utilizing GHG sigoatiatization. As

was observed in the GHG impact graphs above, it is clear from this figure that commercial storage
systems without solar on old rates veetnable to achieve GHG savings in any of the model runs without
GHG signal eoptimization. Here it can be seen that GHG signadiimization helps increase GHG

savings from commercial standalone storage systems on old rates regardless of SCRTEinTthe tex

top left corners of both the columns shows the % of model runs in each category which showed positive
GHG reduction and the total model runs submitted in that category. So, for example, 0.0% of 153 model
runs showed a positive GHG reduction fomeoercial standalone storage systems on old rates with No
GHG reduction solution. The black dotted horizontal line is the GHG impact divisiadhdimeodel runs

above it show a net decrease in GHG emissions whereas the model runs below it show a asgincre

that is the model runs above the line are beneficial for GHG
Figurel5: GHGReduction kg/kWh vs Annual Cycles for Commercial Standalone Storage Rate3Id
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Figurel6 shows the same graph, but for commeratndalonesystems omew rates With new rates,

the No GHG reduction solution gives better GHG impacts compared to old rates, but even for this case
the GHG signal eoptimization performs better. Also, the shift annual cycles from old rates (ranging

from 50 to 300) to new rates (ranging from 100 to 450) can be clearly observed. This can be due to the
fact that the new rates happen to align their load peak periods well with the GHG marginal emissions
peak periodcompared to old rates and so the GHG optimization algorithm finds more intersecting time
slots to charge and discharge thereby cycling more. Thus, a causation between annual cycles and GHG
reduction cannot be established as such, because better GHG ingyatiacreased annual cycles can

both be a function of some other input parameter like the new rates as seen here. So, no conclusion can
be made about the requirement of an annual cycling constraint.

54 Energy storage system
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Figurel6: GHG reduction kg/kWvs Annual Cycles for Commercial Standalone Storage on New rates

50 GHGReducnInput = No GHG Reduction Solution GHGReducnInput = GHG Signal Co-Optimization
Model runs with GHG reduction: 17.86% Model runs with GHG reduction: 40%%
Model runs: 112 Model runs: 792
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Figurel7 shows that adding solar to commercial storage on new rates improves the performance
further, provided the storage system is charged prinydiibm the solar system, and GHG signal co
optimization still performs better than the No GHG reduction solution. Also, the No GHG reduction
solution performs the best with solar and new rates. And fiféigurel7 it is also clear how SCRTE helps
improve the GHG reductionthat is, higher SCRTE gives higher GHG reductions in kg/kWh Fiqd éf
17is compared to its counterpart on old rates (refégure30) the same shift in annual cycles range can
be observed as observed fBrgurel5and Figurel6. All the graphs cabe found in the appendix
(Figure30to Figure33). So, for commercial storage systems, adding solar on new rates with GHG
signal ceoptimization gives best GHG impacts but if new rates are not possible in near future, at least
GHG signal coptimization should be used with or without solar (thoughgiring with solar gives

much better results)
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Figurel7: GHG reduction kg/kwWh vs Annual Cycles for Commercial Storage with Solar on New rates

50 GHGReducnInput = No GHG Reduction Solution GHGReducnInput = GHG Signal Co-Optimization
Model runs with GHG reduction: 69.32% Model runs with GHG reduction: 85.41%
Model runs: 176 Model runs: 418
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Figurel8shows similar results for residential storage systems with solar on old rates. It can be clearly
seen that No GHG reduction solution does not give positive GHG reduction if the SCRE0jSf@GHG
reduction is desired for residential solar plus storagystems on old rates, it is advisable to use a

higher SCRTE of 0.85 or greater, if a higher SCRTE is not possible (for example, flow or lead acid
battery), then the system should use GHG signalmomization, as can be observed from the right

colum chart ofFigurel8. Thus, it can be concluded that GHG signalmiamization helps even lower
SCRTE systems achieve GHG reduction. Also, a combination of GHG -sigtalization, pairing with

solar and higher STE of 0.85 or greater almost guarantees GHG reduction for residential systems even
with old rates as can be observed from the rigide chart oFigurel8.
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Figurel8 GHG reduction kg/kWh vs Annual Cycles for Residential Storage with Solar on Old rates

50 GHGReducnInput = No GHG Reduction Solution GHGReducnInput = GHG Signal Co-Optimization
Model runs with GHG reduction: 22.22% Model runs with GHG reduction: 58.8%
Model runs: 36 Model runs: 216
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Figurel9 andFigure20 below show GHG reduction kg per kWh of usable storagapacity against the
annual RTE for Commercial storage systems paired with solar on new rates and residential standalone
storage systems on new rates respectivalgeseclearly display the positive correlation between GHG
savings and annual RTBne more thing which becomes clear through these grapthaisannual RTE

is strongly and positively correlated with SCRTiEat means the higher the SCRTE, the higher will be

the annual RTE and thereby higher will be the GHG savings

Figure20 shows how GHG signal-optimization gives GHG savings 100% of the time on new rates,
irrespective of the SCRTE against the No GHG reduction solution which gives GHG reduction 22.22% of
the times, that too only with a higheé8CRTE of 0.85. When solar was addddgore20 (refer Figure39

in the appendix) scenario, the No GHG redutsolution and GHG signal-optimization achieved GHG
reductions 72.22% and 84.36% of the times respectively. And the No GHG reduction solution had model
runs with a lower SCRTE of 0.7 giving positive GHG reduction which was not the case without solar.
Figure20 also shows how the GHG signalagimization makes all the model runs give higher GHG
reductions and also pulls the lower 0.7 SCRTE model runs abmwehen compared to the No GHG
reduction solution. So, GBIsignal captimization can be used for residential storage systems with and
without solar to achieve GHG savings. But if it is not possible to use GHG sigptiripation for

residential storage systemihey shouldat least be paired with solaor havea higher SCRTE of 0.85

both.

Annual RTE was found to have a strong correlation with GHG savings among all other parameters, but
annual RTE in itself is an output parameter (and as such it does not have a direct causal relationship with
GHG impacis so it made more sense to check what input parameters affect annual RTE the most. A

528 yS8R y2d OF@SHE GKAA NBEHZVE 64 KocHCRIEBIBTE WA QY OMKY ¥ ;
anoutput, and it is clear that for a given load shape, rate and storage control algorithm, a storage system with a

lower SCRTE will have to charge more for a given discharge amount and will thgexferate at least as much

GHGs as one with a higher SCRaid it will generate more GHGs unless the additional charging kWhs occur only

when marginal GHGs are zero.
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linear regression modeF{gure40) using least squares model was fitted to the data and it was found

that SCRTE and parasitic load (in kW) when used as independent input parameters explain about 95.3%
(the R"2 value of regression) variation in the dependent parametamual RTE. This meahsit annual

RTE is highly dependent on these two input parameters, and the coefficients of regression were found

to be 0.9113 and12.0616 for SCRTE and parasitic load respectively. And since these parameters affect
the annual RTE to a great extent, thego affect the GHG savin@dore particularly, as SCRTE

increases and/or parasitic loss decreases, GHG savings go up. And since SCRTE is the parameter which
can be controlled more actively, it makes sense to mandate high SCRTE systemter to achieve

higher GHG reductions for 1. all residential systems and 2. commercial systems paired with solar

without GHG reduction solution. This fact is corroborated through almost all the figures shown in the
modeling results In addition, it was found that every rdel run, which gave an annual RTE of less than
0.466,showed an increase BHG emissions. So, there is a minimum value below which it is not possible
to achieve any GHG reduction (as per the modeling results), but no value of annual RTE was found above
which GHG reduction is guaranteed.
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Figurel9: GHGReduction kg/kWh vs Annual RTE for Commercial Storage with Solar oRa=y

50 GHGReducnInput = No GHG Reduction Solution GHGReducnInput = GHG Signal Co-Optimization
Model runs with GHG reduction: 69.32% Model runs with GHG reduction: 85.41%
Model runs: 176 Model runs: 418
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Figure20: GHGReduction kg/kWh vs Annual RTE for Residential Standaloreg8ton NewRates
50 GHGReducnInput = No GHG Reduction Solution GHGReducnInput = GHG Signal Co-Optimization
Model runs with GHG reduction: 22.22% Model runs with GHG reduction: 100.0%
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Key Takeaways

h@SNI > adzoYAGOSR RFEGF FNRBY (GKS 22NJAy3 DNRdAzZLIQA
can help drive GH@&ducing operation of energy storage systems.

1. Residential energy storage systeorgler old rates:
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a. Whenpaired with solar, are helped by the GHG signal to achi&dG benefif§ in the
majority of cases irrespective of SCRTE, but a combinatiatilizing theGHG signal
anda higher SCRTE 85%guarantees GHG reduction. Withahte GHG signal, a
higher SCRH of85%increases the chances of achieving GHG reduction but does not
guarantee it.

b. Without solar, appear highly unlikely to reduce GHGs.

2. Residential energy storage systeorsler new rates:

a. When paired with solar with SCRTE of 858ltnost always achiev@HG benefits with
or without the GHG signal, but even lower SCRTE (h@¥® systems can reduce GHGs
in the majority ofcasesvhen GHG signal igilized.

b. Without solar, appear to always reduce both GHGs and customer bills when
performing GHG signal @ptimization, regardless of SCRTE. But witltbatGHG
signal, a higher SCRTEBB%00r above is required to achieve GHG reduction.

3. Commercial energy storage systemrgler old rates:

a. With solar, when performing GHG signal-optimization with 85% SCREEheved
GHG reduction 82% of the tinfeompared to 49% with lower SCRTE @0%).

Without the GHG signal, the model runs ackéd GHG reduction only 248bthe time
regardless of SCRTE.

b. Without solar,appear highly unlikely to reduce GHGs.

4. Commercial energstorage systemgnder new rates:

a. With solar and performing GHG signal-optimization, give GHG reduction 85% of the
time regardles of SCRTE and 100% of the timith 85% SCRTE. Without a GHG signal,
GHG reduction was achieved 69%laf timeirrespective of SCRTE, but with a higher
SCRTE of 85% the proportion increased to 86%.

b. Without solar, while benefiting from capptimization, aregenerally ae unlikely to
reduce GHGs (40 of commercial standalone model runs reduced GHGs when
performing caoptimization under newer rates, regardless of SCRTE; thednagu
increased modestly to 44 when a constraint of 85% SCRTE was added).

56 Assuming the storage system is charged primarily, if not exclusively from the saéam sys
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Appendix BLoad profile Retail Rates andModelerSummary

Table5: Commercial Load Profiler8mary Table

Master Annual Total | Max Peak |Site
Index |Location| Utility kWh kW Description

Light Industrial,

C1 East Bay PG&E 978,487 520 less BTM PV

C3 CZ9 SCE 2,570,742 686 Office

C4 ClimZone 4 PG&E 3,766,149 735 Office

C5 CZ8 SCE 2,150,156 436 | Food Processor

Cé cz7 SDG&E 763,917 489 | Manufacturing

C9 Los Angeles SCE 2,680,057 500 Grocery

C10 Los Angeles SCE 7,285,730 1,698 Industrial

C11 San Diego SDG&E 971,347 548 Office

C15 PG&E 11,232,025 6,240 | Small-Medium

Cie PG&E 28,681,525 16,200 Medium-Large
High School w/

C17 South Bay PG&E 1,099,205 404 | Summer School
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Table6: Residential Load Profile Summary Table

Master Annual | Max Peak [Site
Index Location | Utility |total kWh kw Description

R2 Long Beach SCE 2,082 1 Household

Has well pump
(runs all

R3 Coulterville PG&E 4,700 4 December)
Household with

R7 Albany PG&E 8,872 5| PHEV, Level 1?
Household with

EV, Level 2

R8 Crockett PG&E 10,652 8 charger
Household with

R9 Central Valley PG&E 21,112 11 lots of AC
Household with

R10 Central Valley PG&E 15,838 8 lots of AC
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Load Profile

Table7: Scenarios by Modeler

Model Type

Solar Plus Storage

Storage Only

C10

Solar Plus Storage

Storage Only

€11

C15

Solar Plus Storage
Storage Only

Solar Plus Storage

C16

Storage Only

Solar Plus Storage

17

Storage Only

Solar Plus Storage

Solar Plus Storage

Storage Only

Solar Plus Storage

Storage Only

Solar Plus Storage

Storage Only

Solar Plus Storage

Storage Only

Solar Plus Storage

R10

Storage Only
Solar Plus Storage

Storage Only

Solar Plus Storage
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Table8: LoadProfile and Retail Ratesddeled for Commercial & Industrilumber of Model Runs)

LOAD PROFILE MASTER INDEX

RETAIL RATES BY UTILITIES

Cl |[C10

C11

C15 |C16

C17

C3

c4

C5

C6

C9

PGE_A-1-STORAGE (NEW)

62

PGE_A-6 (OLD)

60

PGE_A-6 PDP (OLD)

PGE_E-19R (NEW)

PGE_E-195 (NEW)

193

114

PGE_E-195 (OLD)

76

54

PGE_E-195 PDP (NEW)

PGE_E-159S PDP (OLD)

54

54

PGE_E-19S-R (NEW)

56

41

PGE_E-195-R (OLD)

39

NINEE|R|E
£

27

PGE_E-19-TOU (OLD)

73

PGE_E-15-TOU-NOPDP (OLD)

24

PGE_TOU-8-B (OLD)

36

SCE_TOU-8-B (OLD)

90

90

163

SCE_TOU-8-B-CPP (OLD)

125

SCE_TOU-8-B-R (OLD)

27

27

27

SCE_TOU-8-RTP (OLD)

LIN[EE

132

SCE_TOU-8D (NEW)

72

SCE_TOU-8E (NEW)

72

SCE_TOUSA (OLD)

wle (v |B[R]E[S

SDGE_AL-TOU (NEW)

90

266

SDGE_AL-TOU (NEW) with DA CAISO

54

SDGE_AL-TOU (OLD)

54

SDGE_AL-TOU-CP2 (NEW)

54

126

SDGE_AL-TOU-CP2 (OLD)

54

SDGE_DG-R-S (NEW)

27

NEEE|E L

63

Table9: Load Pofile andRetail RatesModeled for Residenti#@dNumber of Model Runs)

LOAD PROFILE MASTER INDEX

RETAIL RATES BY UTILITIES

R10

R2

R3

R7

R8

R9

PGE_E-1Tier 1 (OLD)

54

PGE_E-1Tier 1 SmartRate (OLD)

54
54

54

54
54

54
54

PGE_E-1Tier 3 (OLD)

PGE_E-1Tier 3 SmartRate (OLD)

PGE_EV-A (NEW)

PGE_TOU B (NEW)

PV self supply (NEW)

SCE_TOU D (NEW)

A A R S

Hl—bt—t%g%

SDGE_DR SES (NEW)

28

28

SDGE_EV (NEW)
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Appendix CSummary of GHG and Cbapacts

Figure21: Commercial and Indtr&al: Summaryof GHG and Cost Impacts fdff@rent Scenarios

% RUNS % RUNS
CUSTOMER iy RETAIL i e
C TYPE RATE GHG REDUCTION SOLUTION]| GHG MEAN GHG |COST
INPUT MODEL |REDUCTI |REDUCTION |REDUCTI |MEAN COST
SCRTE |RUNS ON REDUCTION %
0.7
0.85
OLD
. - 0.7
No GHG Reduction Solution
Storage 0.85
Only 0.7
0.85
NEW i
Commercial No GHG Reduction Solution -
0.85
and o5
Industrial -
0.85
OLD
) 3 0.7
Solar No GHG Reduction Solution
0.85
Plus o
Storage -
0.85
NEW
5 . 0.7
No GHG Reduction Solution
0.85
Figure22: Residential: Sumnmga of GHG and Cost impacts faff€&ent Scenarios
% RUNS % RUNS
CUSTOMER MODEL RETAIL btdy ks
C TYPE RATE GHG REDUCTION SOLUTION| GHG MEAN GHG |COST
INPUT MODEL |REDUCTI |REDUCTION |REDUCTI |MEAN COST
SCRTE |RUNS ON kg/kWh ON REDUCTION %
0.7; 144.00 0.00 E 217 ] 33330 [ -1:
- 0.85; 7200 1111 2088 | 33.33f [ -1.09
; i 0.7  24.00 0.00 -2.99if | 33.33 121
No GHG Reduction Solution i
Storage 0.85i  12.00 0.00 -2.90;!] 33.33 -1.09)
Only 0.7 6.48;
0.85
B B et e e B e
4 . 0.7
No GHG Reduction Solution
i . 0.85
Residential
0.7
0.85
OLD e
Solar No GHG Reduction Solution -
0.85
Plus e
Storage S R e e AW BB, R | R - Sl
0.85
N e e
2 : 0.7
NO GHG Reduction SOIUTION frmmmmsmemdeeeee oo oo oo oo ooo oo ool
0.85




GHG impacts

Load Profile - Solar Size - Single-Cycle RTE - Parasitic Losses

Figure23: GHG Impacts of Commerc&tbrage Systems witholaron Old Rates

GHG Signal Co-Optimization

No GHG Reduction Solution

£9-40-0.85-0.003

€9-40-0.70-0.003

C6-40-0.85-0.003

C8-40-0.70-0.003

©5-40-0.85-0.003 4

C5-40-0.70-0.003

C4-80-0.85-0.010

C4-40-0.85-0.0104

C3-40-0.85-0.003

©3-40-0.70-0.003 4

C16-40-0.85-0.003 o

C16-40-0.70-0.003

C15-40-0.85-0.003

C15-40-0.70-0.003

C11-40-0.85-0.003

C11-40-0.70-0.003 4

C10-80-0.85-0.010

C10-40-0.85-0.003

C10-40-0.85-0.0104

C10-40-0.70-0.003

C1-40-0.85-0.003

€1-40-0.70-0.003

I > 257 K3 (24 Rune)

I 342 0 (48 Rore)
_5.295 kg (12 Runs)

1.211 kg (24 Runs)

395 k3 (24 Rune)

2.693 kg (48 Runs)

I 7440 24 5o

3.025 kg (48 Runs)
I 10278 kg (18 Runs)
2.768 kg (36 Runs)
1.94 kg (54 Runs)
721074 kg (108 Runs)

s 484 kg (12 Runs)

3.125 kg (24 Runs)

-5.547 kg (24 Runs)

I 11 525 19 (4 Runs)

3.309 kg (8 Runs)
J0.612 kg (2 Runs)
JBIBES Ko (4 Runs)
1.519 kg (4 Runs)
Runs)
_6,149 kg (2 Runs)
421 kg (2 Runs)
1.959 kg (4 Runs)
-kg (8 Runs)
N5 267 kg (3 Runs)
-31 kg (6 Runs)
JBilF1 kg (9 Runs)
SRS © Runs)
-1.8 kg (2 Runs)
-1.044 kg (4 Runs)

I 4 241k} 2 e
F1571 kg (4 Runs)

I 787 k9 (2 Runs)

0.351 kg (48 Runs) _Runs)
0.167 kg (30 Runs) _5 Runs)
B (<0 Runs) IS
° ° ® ° ° ® 8 B

Average kg GHG Reduction / kWh Usable Capacity

110

% of Runs with GHG Reduction
s 100
75

50

K
0



Load Profile - Solar Size - Single-Cycle RTE - Parasitic Losses

Figure24: GHG Impacts @@dommerciaBtandalone Storage Sgms on New Rates
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Costimpacts

Load Profile - Solar Size - Single-Cycle RTE - Parasitic Losses

Figure25: Cost Impacts of Commercial Storage System®Id Rates
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Load Profile - Solar Size - Single-Cycle RTE - Parasitic Losses

Hgure 26: Cost Impacts of Commercial Storage Systems with Solar on Old Rates
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Load Profile - Solar Size - Single-Cycle RTE - Parasitic Losses
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Figure27: Cost Impacts of Residential Standalone Storage Systems on Old Rates
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Load Profile - Solar Size - Single-Cycle RTE - Parasitic Losses

Figure28: Cost Impacts of Commercial Storage Systems with Solar on New Rates
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Figure29: Cost Impacts of Residential Storage Systems with Solar on New Rates
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Appendix DAnnual Cycles
Figure30: GHG Rductionkg/lkWh vs Annual Cycles for Commercial Storage with Solar on Old rates
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Figure31: GHG Rductionkg/lkWh vs Annual Cycles for ResitiginStandalone Storage on OldtRs
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Figure32: GHG Rductionkg/lkWh vsAnnual Cycles for Residiah Standalone Storage on NewtBs
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