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1. Introduction

This proposal outlines the California Public Utilit  ies Commission (CPUC or “the Commission”) Staff
approach to addressing energy storage policy consid erations, including an analysis framework and a
plan for developing policies and guidelines pertain ing to energy storage. This proposal is based onth e
analysis of barriers to adoption of electric energy storage that have been identified thus far in the course
of the electric energy storage proceeding (R.10-12- 007). The purpose of the CPUC Staff proposal is not
to resolve any of the barriers at this point in tim e, but rather to outline a roadmap for how they can be
addressed. Additionally, the CPUC Staff proposal de fines the steps to be taken in the next phase of th is
proceeding.

1.1.Background
On December 16, 2010, the Commission opened Rulemaking (R.) 10-12-007 to implement the provisions

of Assembly Bill (AB) 2514 (Stats. 2010, ch. 469). AB 2514 directs the Commission to determine
appropriate targets, if any, for each load-serving entity as defined by Pub. Util. Code § 380(j) to pr ocure
viable and cost-effective energy storage systems (E SS) and sets dates for any targets deemed

appropriate to be achieved. On May 31, 2011, the Assigned Commissioner and Administrative Law Judge
(ALJ) issued a Ruling and Scoping Memo (Scoping Mem o) which identified the issues to be considered in
this proceeding and set a procedural schedule. Sinc e the issuance of the Scoping Memo, the CPUC Staff
facilitated two workshops to obtain additional info  rmation pertaining to energy storage. The first
workshop, held on June 28, 2011, was a general disc ussion of energy storage systems and the second
workshop, held on July 31, 2011, focused on barrier s and impediments to widespread use of energy
storage. Following the second workshop, the ALl iss ued a ruling seeking additional comments from the
parties. Based on the discussion during the worksho ps and the comments filed by parties, CPUC Staff
has developed a proposal for an approach to address energy storage considerations.

1.2. Executive Summary
The parties in R.10-12-007 have identified a number of barriers and impediments to widespread use of
electric energy storage technologies. Some of the identified barriers are under direct CPUC jurisdict ion
and may be addressed in existing or future proceedi ngs. For those barriers and impediments that are
under the jurisdiction of other state or federal ag  encies, the CPUC may be able to use its technical
expertise as a stakeholder in those forums to addre ss the barriers in a coordinated fashion. CPUC Staf f
has summarized these barriers and has identified be st forums for these barriers to be addressed. In
order to support the analysis of energy storage iss ues going forward, CPUC Staff proposes the adoption
of an energy storage ‘end use’ framework. This fram ework will be utilized in a number of future
activities, including defining the cost-effectiveness evaluation methods and defining Resource Adequacy
value. Staff believes that this analysis framework, along with a plan for addressing identified barrie rs,
will set a foundation for expanding the ability of  energy storage to gain wider adoption. Specifically ,
Staff believes that the creation of a Resource Adeq uacy value and development of other rules allowing
storage providers to participate more effectively i n the utilities’ procurement programs will mitigate
many of the identified barriers. This effort will n eed to be coordinated with the California Independe nt
System Operator (CAISO) to encourage policies and d efine products to enable electric energy storage
systems to participate in its markets similar to ot  her generation facilities. In parallel, the CPUCw il
continue to evaluate electric energy storage to mak e a determination whether or when an energy
storage portfolio standard could be adequate.
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2. Energy Storage Adoption Barriers

Following a series of staff-facilitated workshops,  the assigned ALl issued a ruling on July 21, 2011,
requesting comments from parties regarding barriers to electric energy storage deployment. Parties
offered a wide range of distinct challenges for con sideration, which CPUC Staff has grouped into nine
broad categories. The purpose of this categorizatio n is to provide an organized process to inform how
challenges to electric energy storage deployment co uld be addressed, either within this proceeding, in
conjunction with other CPUC proceedings, or in coor dination with other state and federal agencies. The
nine categories are:

Lack of definitive operational needs

Lack of cohesive regulatory framework

Evolving markets and market product definition

Resource Adequacy accounting

Lack of cost-effectiveness evaluation methods

Lack of cost recovery policy

Lack of cost transparency and price signals (wholesale and retail)
Lack of commercial operating experience

W e N R W

Lack of well-defined interconnection process

Each barrier category is discussed in the following subsections, including summary of parties’ comments
and proposed next steps.

2.1. Lack of definitive operational needs

2.1.1 Summmary of Party Comments

The CPUC is currently assessing electric system ope rational needs in year 2020 within the CPUC'’s long-
term procurement planning (LTPP) proceeding (R.10-0 5-006). As part of the LTPP proceeding, the CPUC
and the CAISO are conducting a study to determinet  he likely capacity and operating characteristics
needed to meet renewable integration requirements, with a focus on the newly established 33%
renewable portfolio standard (RPS) *. Results so far indicate a wide range of potential  needs, or lack
thereof, under various scenarios.” The lack of a definitive conclusion to the study presents a challenge to
determining to what extent energy storage technolog ies can indeed play a part in addressing grid
system needs, including integration.?

' The CPUC is currently implementing SB 2, which est ablished the 33% Renewable Portfolio Standard, in R .11-05-
005.

® See CAISO presentation at joined IOU/E3 presentation

® Brookfield August 29, 2011 comments at 2; PG&E Aug ust 29, 2011 comment at 5; and Sierra Club August 2 9, 2011
comments at 7.
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2.1.1 Proposed Next Steps

CPUC Staff will continue to collaborate with other entities, including CAISO, to identify electric sys tem
needs and where electric energy storage could play  a role to fill those needs. As system needs are
identified in the LTPP proceeding, the CPUC should consider whether energy storage technologies could
address these needs. The CPUC plans on issuing a de cision regarding system needs in R.10-05-006 in
2012 and after that point we will solicit comments from the parties on how to best proceed.

2.2. Lack of cohesive regulatory framework

2.2.1 Summmary of Party Comments

California’s electricity markets are currently operated under the premise that energy cannot be stored in
a practical cost-effective manner. This operational limitation can be traced to the history of energy
market development and the way jurisdictional bound aries are drawn between regulatory agencies.
Since energy storage has multiple uses across the e lectric system value chain, it is difficult to adop ta
comprehensive policy within any one of the energy a gencies such as the CPUC, the California Energy
Commission (CEC), CAISO, and the Federal Energy Reg ulatory Commission (FERC). * Coordination is
therefore especially needed both across policy proc eedings at the CPUC, as well as between regulatory

agencies.
2.2.1 Proposed Next Steps

CPUC Staff has begun the process of identifying pro ceedings which have implications for energy storage
(see Figure 1: Storage Barriers Regulatory Matrix). Going forward, CPUC Staff will continue to identif vy
proceedings both within the CPUC and other agencies that have implications for energy storage and
encourage collaboration on energy storage issues. Staff will also use the ‘end use’ framework outlined in
Section 3 of this proposal to facilitate discussion among the agencies of how address the multiple-use

nature of energy storage.

In particular, the CPUC will monitor and participat e in the CAISO “Pay for Performance” stakeholder
initiatives, including CAISO’s current proceeding, Renewable Integration: Market and Product Review
(Phase 2), which addresses renewable integration po licies such as Pay for Performance, load-following,
and daily market settlements. A related effort incl udes FERC’s two-part frequency regulation
compensation for capacity held in reserve, and performance.

Other proceedings which could impact energy storage in California include FERC’s Orders 830 and 719,
enabling non-generation technologies such as storag e to compete with generation technologies to
provide grid reliability and ancillary services. C ommission Staff will also monitor a current FERC No tice
of Inquiry that addresses third party sales of anci llary services and accounting and financial reporti ng

requirements for increased transparency of cost allocation for energy storage. This proceeding seeks to

* Brookfield August 29, 2011 comments at 4; SDG&E Au gust 29, 2011 comments at 5; SCE September 16, 2011
comments at 5.
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facilitate competitive markets for ancillary servic es and is considering classification of energy stor age
assets.

Furthermore, from a broad policy perspective, the C PUC will collaborate with the CEC to ensure that
energy storage policy from this proceeding is in alignment with the Integrated Energy Policy Report.

2.3. Evolving markets and market product definition

2.3.1 Summmary of Party Comments

There are many vehicles by which regulations affect the energy markets, but energy storage is often not
consistently considered across the corresponding pr oceedings. For example, the CPUC set rules
governing utility transactions for short-term to mu lti-year energy, capacity, fuel, and energy financi al

services in the LTPP proceeding. At the same time, the CPUC set rules on how utilities purchase
renewable power, which are predominantly transactions of highly structured long-term energy products
in the RPS proceedings. The Resource Adequacy (RA) program, in comparison, drives the one-year

forward capacity market. In addition, the CAISO op erates an integrated day ahead forward market for
energy and ancillary services and a real-time imbalance market. The CAISO is currently reviewing how to
define market products that are technology/resource neutral and more accurately reflect the value of
grid balancing when the penetration of intermittent resources increases.’ Energy storage often does not
clearly fall under market products as they are defi ned and evolving markets provide an opportunity to
better incorporate energy storage.

2.3.2 Proposed Next Steps

CPUC Staff has begun the process of identifying pro ceedings which have implications for energy storage
(see Figure 1: Storage Barriers Regulatory Matrix). As wholesale markets and market definitions evolve ,
a policy framework for energy storage can guide how energy storage fits into each layer of the electri ¢
system value chain, irrespective of how specific ma rket products are ultimately defined. CPUC Staff wi I
continue to participate in CAISO’s stakeholder processes to encourage policies and market design that is
technology neutral.

2.4. Resource Adequacy accounting

2.4.1 Summmary of Party Comments

A large number of parties have identified RA accoun ting rules as a barrier to broader energy storage
deployment.® The current process of requiring load-serving enti  ties to purchase generic RA capacity
does not account for grid operational characteristi cs necessary to operate the grid with an expected
high penetration of intermittent renewable resources.

> See CAISO webpage on the Renewables Integration Market Product Review .

® Brookfield August 29, 2011 comments at 5; CESA Sep tember 16, 2011 comments at 4; DRA August 29, 2011
comments at 2; PG&E August 29, 2011 comments at 6; PG&E September 16, 2011 comments at 6; SCE August2 9,
2011 comments at 3; Sierra Club August 28, 2011 com ments at 4; Sierra Club September 16, 2011 comments at 1;
SDG&E August 29, 2011 comments at 5.
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2.4.2 Proposed Next Steps

The first important outcome of this rulemaking shou Id be to begin the process of having RA value
assigned to energy storage as part of the new RAru lemaking (R.11-10-023). The ‘end use’ framework
outlined in Section 3 of this proposal identifiest  he broad uses for storage. The CPUC will need to
determine whether and how RA can be attributed to e ach of the ‘end uses’ or their combinations. The
RA treatment for energy storage is preliminary in the scope of R.11-10-023.” CPUC Staff anticipates close
coordination between R.10-12-007 and R.11-10-023 regarding the RA rules for energy storage.

2.5. Lack of cost-effectiveness evaluation methods
2.5.1 Summary of Party Comments

Many parties identified uncertainty around cost-eff ectiveness evaluation methods as a major barrier to
adoption of storage.® In particular, they state that the unique operational aspects of energy storage pose
a challenge in recognizing all relevant benefits an d quantifying them. Parties express a concern that
some of the benefits, particularly environmental, a re not part of the current calculation methods and
the total benefits of energy storage, therefore, end up being significantly underestimated.

2.5.2 Proposed Next Steps

Phase 2 of this proceeding will consider the approp riate methodology for evaluating costs and benefits
of energy storage. The Commission has utilized cos t-benefit tests in previous energy efficiency  °,
distributed generation *°, and demand response ! proceedings. The Commission will seek general
consistency with these decisions, while recognizing that modifications to these methodologies will be

required to reflect the unique attributes of energy storage.
2.6. Lack of cost recovery policy

2.6.1 Summary of Party Comments

Because energy storage could potentially provide tr ansmission, distribution, and generation services, it
is possible for it to recover cost under both cost- based and market-based rates. ™ Thus, without a clear
way to fit energy storage into the existing regulat ory and cost recovery structure, it will be difficu It to
both value and pay for energy storage. 13 Certain parties have proposed a long-term contract ing
mechanism similar to the RPS to help energy storage projects financing, as the CAISO market dynamic is

’R.11-10-023 Appendix A at 2. See http://docs.cpuc. ca.gov/word_pdf/FINAL_DECISION/146362.pdf

8 cFC August 29, 2011 comments at 10; DRA August 29, 2011 comments at 6; PG&E August 29, 2011 comments at
4,

? The avoided cost methodology adopted in D.05-04-02 4, as modified by D.06-06-063.

°The avoided cost methodology adopted in D. 09-08-0 26.

" The avoided cost methodology adopted in D. 10-12-0 24.

Y pG&E August 29, 2011 comments at 7.

Y Sierra Club August 29, 2011 comments at 3.
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insufficient to attract investments. ** Other parties, however, believe that the Commissio n should first
clearly define cost responsibility and ownership structure, which could then make it easier to determine
cost allocation.”™

2.6.2 Proposed Next Steps

This proceeding should consider how storage applications across different grid functions can inform cost
recovery policy that falls within the Commission’s ratemaking jurisdiction (distribution service and
energy commodity procurement).

2.7. Lack of cost transparency and price signals (wholes ale and retail)

2.7.1 Summary of Party Comments

Parties helped to identify three aspects of today’s energy market where more cost transparency and
price signals could “level the playing field” such that energy storage could be a potential solution to grid
operational problems. The three areas where cost/pr ice transparency could be improved are: (1) within
the CAISO energy and ancillary market design; (2) w  ithin utility procurement planning and contract

evaluation process; and (3) in retail rate design.
2.7.2 Proposed Next Steps

Of the three areas listed, the latter two fall with in the CPUC jurisdiction and can be addressed in
coordination with other proceedings (see Figure 1: Storage Barriers Regulatory Matrix).

2.8. Lack of utility operating experience
2.8.1 Summary of Party Comments

Electric energy storage represents a nascent set of  technologies, which have yet to be utilized on a
commercial scale. PG&E, SCE and SDG&E are currently evaluating the value propositions and useful life-

time for advanced energy storage assets.
2.8.2 Proposed Next Steps

This particular challenge will be resolved over time, as utilities gain additional operating experience with
energy storage. The Commission can assist this process by pursuing a policy framework that promotes a
technology-neutral competitive environment where en ergy storage can be a viable commercial option.

Additionally, utilities should get more operating e xperience through tests and pilots that are part of the

* Brookfield August 29, 2011 comments at 5; CESA Sep tember 16, 2011 at 5; DRA August 29, 2011 comments at 2.
B ere August 29, 2011 comments at 10; SCE September 16, 2011 comments at 12.
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Smart Grid deployment and ARRA-funded stimulus prog  rams.™ As such, the Commission will also
ensure that the Smart Grid Deployment Plans " currently under review adequately incorporate ener gy
storage.

2.9. Lack of well-defined interconnection process

2.9.1 Summmary of Party Comments

Parties have identified the fack of well-defined in terconnection processes as a barrier to energy stor age
deployment.” This challenge arises both as the result of overla  pping tariffs (CPUC Rule 21 and FERC
WDAT) and evolving technical standards.

2.9.2 Proposed Next Steps

The storage rulemaking should defer the considerati on of distribution-level energy storage
interconnection issues to R.11-09-011 (which includ es the Rule 21 Working Group). For transmission
level interconnection issues, the CPUC remains an a ctive participant in the CAISO’s Generation
Interconnection Procedures initiative.

2.10. Energy Storage Adoption Barriers Summary

CPUC Staff summarized parties’ comments into nine u  nderlying barriers to energy storage adoption.
Several of the identified barriers are the subject to either existing Commission proceedings or soon-t o-
start Commission proceedings, such as RA, LTPPand  others. Additionally, others rely on work from
entities other than the CPUC, such as the CAISO, or  are cross-jurisdictional in nature and will requir e
ongoing collaboration across the agencies to addres s. As the first step to help advancement of energy
storage, CPUC Staff has developed a matrix (see Fig ure 1: Storage Barriers Regulatory Matrix) to outli ne
how the barriers are to be addressed in different p roceedings and by different agencies. Going forward,
this matrix will need to be refined and updated to reflect additional information and new developments.

While addressing barriers within the existing frame works will be a significant step towards supporting
energy storage, there are considerations that still need to be addressed within this proceeding. Mainl vy,
there is a need for clarity around cost-effectivene ss evaluation methods and for determination of next
steps pertaining to an energy storage procurementt arget suggested in AB 2514. Subsequent sections
will further outline the CPUC Staff proposal for Phase 2 of this proceeding.

' For example, SCE is testing a 4 MW/16MWH battery | ocated at a substation to firm wind production from the
Tehachapi. PG&E also received funding to begin tes ting the feasibility of a Compressed Air Energy Sto rage project
at a location to be determined in the Central Valley .

v Applications by utilities pursuant to SB17: A.11-0 6-006; A.11-06-029; A.11-07-001

' placeholder
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BARRIERS TO ENERGY STORAGE DEPLOYMENT

processes

CPUC RULEMAKING PROCESSES INTERAGENCY COORDINATION
Energy Storage LTPP RPS RA SGIP, CSi DSM
: : : FERC CAISO CEC
Sec. 2835, 9620 - Sec. 454.5 : 8ec. 399.11-399.20 Sec. 380 Sec. 2851-2, 379.6 ESec‘ :;1%3 i?:ﬁ(c),
Considers settinga  Determine Jong-term R.11‘-@5—@05 Determine anpual = .. Program targets are Conducts
- L = : : . establishes RRS Need' and program Renewable
Lack of definitive storage "need” or  grid operational need LCR for local RA currently base on | Forecasts demand
[1] ; procurement needs . i budgets are set by . n/a Integration (RI) L
system need procurement target for flexible resources e need for | SEs with the legisiature potential and goals odeowithoey V@ IERR process
perAB 2514 with CAISO analysis P CAISO inptt 9 studies 9 °
taraet renewable
. : ldgntlf}{ regulatqry Se? input Goal is to meet RPS: Program goal is to Program goals is to Provides input
Lack of cohesive : barriers; map action assumptions across ; e promote DG .
: p targetin a LCBF  ensure reliability on a . parameters into the n/a n/a n/a
regulatory framework: items across resource types for : deployment given
: . X manner year-ahead basis LTPP process
proceedings long-term planning program budget
Setls one-year CSl program RO7-01-041 looks at Set rules on Sets RPS eligibiity
Evolving markets anc  Takes input from St::;szz‘;:g;?erﬁ’ (ristssthii r_";:f;n forward RA market, participants can transition DR transmission Renewable and BREC accounting
[3] market product procurement-related p y g criferia RA eligibility particpate in programs to fit into development and Integration Market Q: Shouid storage by
o o rules and market for  energy contracts) < o - - L .
definitions policy initiative . and NQC for tradeable REC wholesale market  transmission markel Product Reyiew et eligible for generatin
multi-year products and tradeable RECs . :
: resource types market design products RECs?
: Determines set of Determmeg long- Takes 10U-specific : Determine RA Program penetrationé Program effects are RI study may inform Q- demand-side
: uses where storage : term capacity and : treatment of how . . . factored into load changes to RA -
Resource Adequacy : . : . R o . methods and values  is factored into long-: . : energy storage in
4] . . can be eligible for : operational need; apacity is valued in: : forecasts in n/a accounting at CPUC
(RA) accounting : i . - . ) R © across storage term load forecast |EPR demand
. RA; coordinate with - coordinates with ontracts; actual RA : anplications set by CEC : procurement to reflect more forecast?
R.11-10-032 R.11-10-032 value may differ PP y planning attributes '
Determines acost  CAIS study resulis Uses LCBF and  RA value for energy. Uses SPM-type
Lack of cost . o . Has program- .
5] effeitivencss (CIE cffectiveness will likely affect TOD factors to storage likely a coecife O evaluation process e J -
el sl l\f ih ' d) framework for energy parameter inputto  account for energy  parameter input into eih dml ’ with ex ante and ex e 1
cvawaton meino storage C/E framework storage value CiE methodology etn00ugies post reviews
: . Sets "market-based" Sets "market-based" RA costrecovery is . ! Sets "cost-based" Considering Considering Rl cost
Lack of cost recovery: Sets policy on how Sets incentive levels . ) .
: : cost recovery for RPS procurement = subsummed under cost recovery policy - accounting rules for allocation and
[6] policy (cost- vs. storage can be . based on market . n/a
: . utility power cost recovery for . LTPP cost recovery . based on program  cost recovery across: changes to ancillary
market-based) : valued and paid for . studies ; . y .
: fransactions RPS energy framework budget review grid operations service market
CAISO study re Fair market price Capacity products . . . Considering .
Lack of gost Tgkfas (?OSt an logational and determinant for RES ' currently transacted oet program les  Provides mcentryes transmission-level Determings who -
[7] transparency and pricing input as . . o bi o o net metering for  rather than setling : should bear the cost  [not applicable?]
oo Slanals roneHalS Bactors operational needs wil energy Is still in flux bilaterally via periodic CS1 clctomers rates storage cost of infermitiency
p ‘ clarify cost and evolving utility REOs recovery
Considers targeted . Sets procurement | Project viability test NQC is calculated for Eligible technol A.11-03-001 targets Storage 2020 Study
Lack of commercial : RD&D; coordinate rules but does not  assess commercial facilities that are 9 9 pLs energy storage reviews status of
. . - o ) . ) types are n/a n/a
operating experience:with R.11-03-012 and consider individual maturity used in already operating , . for expanded storage technology
: . : commercial available, . -
R.11-10-003 projects RFOs commercially incentive program development
Lack of well-defined '”f°;";:'e:tsag§$°‘t .  etsFERC Generation
[91 interconnection Within the scope of R 11-09-011 (for distributionével resource) juridictional Interconnection n/a

resources at busbar

level for RA telemetry Plocess fefoim

interconnection rules

Figure 1: Storage Barriers Regulatory Matrix
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3. Energy Storage Analysis Framework

The purpose of the Energy Storage Analysis Framewor  k is to set a foundation for how to approach
energy storage. In its basic form, the framework is a decomposition of energy storage into manageable
components that can be used in a variety of ways to assist with analysis. This section describes of ho w

this framework was developed and how it will be used going forward.

3.1. Framework Introduction
Electric energy storage is a highly complex area an d many analysts in the industry have come to the
conclusion that a framework that decomposes storage  into more manageable and discrete areas is
needed to support analysis in this space. An examp! e of such a framework was submitted by Southern
California Edison (SCE) in comments on August 29, 2 011. SCE proposes an application and operational
usage approach, which decomposes energy storage by looking at physical location and operating profile
across the value chain. The approach taken by SCE a cknowledges that actual energy storage
implementations may have several operational uses a nd, therefore, groups operational uses into 12
applications to facilitate a better understandingo  f benefits. ™ There are also several other similar
frameworks, including one outlined by Electric Powe r Research Institute (EPRI) in the Electricity Ener gy
Storage Technology Options whitepaper.*° Leveraging work done by SCE and EPRI, among others , CPUC
Staff has developed a similar framework that decomp oses energy storage into 20 ‘end uses’ across the
energy value chain. This list (Figure 2: Energy Sto rage ‘End Uses’) is intended to be used as a founda tion
for further framework development and subsequent analysis of energy storage related issues.

¥ Southern California Edison, Moving Energy Storage from Concept to Reality
%% Electric Power Research Institute, Electricity Energy Storage Technology Options , December 2010
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Category Storage 'End Use'

Describes at what point
in the value chain
storage is being used Describes what storage is being used for i.e. its a pplication

1 Ancillary services: frequency regulation

2 Ancillary services: spin/non-spin/replacement reser ves

% 3 Ancillary services: ramp
©
E 4 Black start
) . .
12} 5 Real time energy balancing
6 Energy price arbitrage
7 Resource adequacy

§ 8 Intermittent resource integration: wind (ramp/volta ge support)
g Intermittent resource integration: photovoltaic (ti me shift,
é 9 voltage sag, rapid demand support)

10 Supply firming
s 11 Peak shaving: off-to-on peak energy shifting (opera tional)
§ 12 Transmission peak capacity support (upgrade deferral)
§ Transmission operation {short duration performance, inertia,
% 13 system reliability)
.g 14 Transmission congestion relief
[72]
g 15 Distribution peak capacity support (upgrade deferral)
§ 16 Distribution operation (Voltage Support/VAR Support )
-

17 Outage mitigation: micro-grid
g 18 Time-of-use (TOU) energy cost management
o .
§ 19 Power quality
o

20 Back-up power
Figure 2: Energy Storage ‘End Uses’

The ‘end uses’ identified above are intended to be a comprehensive set of ways in which energy storage
can be used and, therefore, provide value. As the u nderstanding of the ways that energy storage can be
used evolves, the above list can be adjusted to reflect new developments.
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3.2. Potential Framework Applications
There are many ways in which the energy storage ‘en d use’ framework can be utilized. The
decomposition of energy storage subject matter into more manageable areas can be useful across many

areas of analysis. For example, the energy storage ‘end use’ framework can serve as the basis for:

¢ RA value: The recently opened RA proceeding should consider creating an RA value for storage.
Parties in that proceeding should make use of the identified ‘end uses’ of storage and be able to
calculate the RA value, where appropriate, of those identified ‘end uses.” Parties and CPUC Staff
should work with the RA proceeding to facilitate a discussion around the creation of an RA
model and value for storage that can be used in a timely manner.

e Further barriers analysis: Barriers can be alighed  to specific ‘end uses’. This way, the more

challenging applications of energy storage can be b etter understood. Additionally, barriers can
be better prioritized and managed if considered in relationship to particular ‘end uses’ and
consequently goals and benefits.

e Technology analysis: Aligning energy storage soluti ons to ‘end uses’ is a critical step in

understanding both the functional requirements and maturity of technology required to enable
‘end use’ functionality.
¢ Value proposition: ‘End uses’ have corresponding be nefit streams. In some cases, it will make

sense to combine ‘end uses’ into applications in or der to capture not just stand-alone benefits,
but also synergies. ‘End uses’ and applications wil I have corresponding costs and through
understanding both benefit and cost drivers value proposition for storage can begin to emerge.

¢ Roadmap development: The workshops and comments pro vided by the parties demonstrate

that there are too many considerations, barriers, issues and uncertainties to be dealt with at the
same time. Therefore, CPUC Staff proposes developin g an energy storage roadmap that
captures a vision for energy storage adoption based on policy goals, priorities and constraints.
This roadmap can then serve as a tool to prioritize issues pertaining to energy storage and lay a
foundation for developing a plan to address them.

It is also important to note that the proposed fram ework is not intended to eliminate analysis of ener gy
storage from a unified perspective. Rather, by focusing on the specific ‘end uses’ it will become apparent
which aspects of energy storage are unique to speci fic applications and which aspects of storage are

common across all uses.
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4. Continued Analysis and Next Steps

4.1. Analysis Process
The end goal of this proceeding is to determine wha t procurement targets, if any, should be established
for energy storage. Also to be considered in this p roceeding are the policies to encourage cost effect ive
energy storage. Through the work conducted so far, CPUC Staff has identified several key themes:

e The best practice for analyzing energy storage ist o use a framework based on ‘application’

and/or ‘operational use’ of storage. Such frameworks have been developed by several entities in
the market, including SCE and EPRI, for the analysis of the energy storage market.

¢ The variety of possible applications and operationa | uses of energy storage makes cost/benefit
analysis particularly challenging.

o There are many different points of view regardingw hether procurement targets, or including

energy storage in the IOU loading order, would be beneficial.

o Different types of energy storage add another layer of complexity, as maturity varies drastically
depending on the technology. Additionally, not onl  y do different types of storage enable
different applications and operational uses, but where energy storage is located on the grid also
increases the complexity of defining benefits and uses.

Since energy storage is a very large and complex su bject, the preferred approach for achieving progress
is to incrementally manage the policy analysis. Therefore, it is proposed that the analysis approach going
forward focuses on incremental steps and that the a pproach and framework be revised as issues
become more precise. Also, CPUC Staff proposes that the energy storage issues are prioritized based on
system needs and technology maturity to ensure that solutions with most potential are identified and
supported.

The proposed analysis approach consists of four maj or categories: regulatory framework, cost
effectiveness, procurement objectives and energy st orage roadmap (Figure 3: Energy Storage Analysis
Approach).
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*Develop Roadmap criteria

+Prioritize issues and
solutions

+Draft vision and key
strategic themes

+ldentify key enablers
(regulatory, technology,
marketetc.)

+Refine Roadmap

«Develop criteria for.assessing
efficacy-and efficiency. of
procurement targets

+Develop proposed policies and
objectives addressing integration
of energy storage into
Commission procurement
requirements

Roadmap

*Determine where policies
are unclear orinsufficient

+ldentify alignment with
existing regulatory activities

+Identify what aspects of
storage should:-be
addressed in‘which
regulatory setting

«Identify gaps and work to
resolve

«Refine understanding of
how energy storage drives
benefits by analyzing
energy storage ‘end uses’
and applications

«-Understand the cost drivers
+ Alignment of potential value

streams with ownership
models

Figure 3: Energy Storage Analysis Approach

Notably, there are issues that fall outside of thes e four main categories. As our analysis progresses,
these issues will either be addressed as part of th ese four focus areas or the framework will be adjus ted
to accommodate them. For example, assessing engineering and operations implications of introducing a
significant amount of energy storage to the distrib ution network currently do not fall into any of the
categories, as it remains to be seen to what extent this question needs to be addressed in this

proceeding.

The analysis framework proposed would address the f our analysis categories in an iterative manner. In
other words, a draft roadmap and regulatory framewo rk would be developed and then refined as value
proposition and procurement objectives become better defined. The end result is that the four elements

would come together synergistically to help frame energy storage policy direction.

4.2. Key Next Steps
As a next step, CPUC Staff proposes to perform a pr  eliminary assessment across the four categories,
with a goal of defining initial thinking and direct ion. In order to support this assessment, CPUC Staf f

seeks input from parties concerning the following:
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o Regulatory Framework: CPUC Staff wants to ensure th  at the draft storage barriers regulatory

matrix (see Figure 1: Storage Barriers Regulatory M  atrix) is complete and that all proceedings
relevant to electric energy storage are taken into consideration. If there are other proceedings
that have impact on electric energy storage, the pa rties are requested to identify those and
describe how they propose energy storage should be addressed. This should include efforts by
other entities, such as CEC, CAISO and FERC.

e Cost Effectiveness: CPUC Staff would like to levera  ge the ‘end use’ framework outlined in

Section 3 of this proposal to assess cost effective ness methods for energy storage. The parties
are requested to suggest how the Commission can use this framework to determine the cost-
effectiveness of a project and what additional information is needed to do that.

Parties are also invited to provide general comment s regarding the relative usefulness of the
four primary Standard Practice Manual alternatives utilized by the Commission to evaluate cost-

effectiveness, namely:
1) Participant Test;
2) Ratepayer Impact Measurement Test;
3) Total Resource Cost Test (including the Societal Cost Test);
4) Program Administrator Cost Test.

¢ Roadmap: The parties are requested to provide poten tial goals or milestones in adoption of
energy storage to be incorporated into the energy s torage roadmap. The goals or milestones
should be focused on the near term (1-3 years), medium term (3-5 years) and long term (5 years
and beyond). The proposed goals or milestones shoul d be based on reality of current state
energy storage adoption and technology maturity. Fo  r each one of the proposed goals or
milestones the party should identify key enablers t hat are needed in order to make this goal or
milestone achievable. An example can be ability for stand-alone energy storage solutions to get
RA value by 2015, with a corresponding key enabler being adjustment to RA value calculation
rules. CPUC Staff envisions the Roadmap will be ref lective of priorities of energy storage uses
and corresponding issues. A priority is to be reflective of system needs and technology maturity,
among other considerations, and CPUC Staff encourag es the parties to submit proposed
priorities as part of their comments. An example of  a priority is to increase the amount of

distributed energy storage that functions to meet peak demand.

* Procurement Objectives: The parties are requested t o submit proposed criteria for evaluating

procurement targets. CPUC Staff will leverage these criteria to ensure that the analysis is
comprehensive and that procurement requirements are effective.

The feedback from the parties will be used to devel op several work products, including updated storage
barriers regulatory matrix, cost-effectiveness meth  odology proposal and energy storage adoption
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roadmap. The outcomes of the analysis outlined abov e will be used to evaluate a possible procurement

target or other policy options to meet the objectives of AB 2514.

5. Conclusion

Energy storage is an evolving area and there are ma ny barriers to adoption, including gaps related to
how energy storage should be addressed from a regul  atory perspective. To move forward with the
analysis, CPUC Staff proposes that an RA value be i dentified for energy storage systems and that LTPP
develop a process for energy storage to participate in utility procurement practices. Additionally, C PUC
Staff recommends utilizing an energy storage ‘end u se’ framework, which frames the energy storage
subject area into discrete energy storage uses, as  a basis for understanding the attributes of energy
storage across program areas. In Phase 2 of this pr oceeding the analysis will continue to focus on the
four major categories: roadmap, regulatory framewor k, cost-effectiveness and procurement objectives.
CPUC staff is supportive of energy storage technologies and will continue to resolve barriers to adoption

of viable and cost-effective energy storage.
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