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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 1
OVERVIEW AND POLICY
A. Introduction
In accordance with the Decision Adopting Energy Storage Procurement

6

Framework and Design Program (Decision (D.) 13-10-040, the Storage

7

Decision) and the Decision Approving San Diego Gas & Electric Company,

8

Pacific Gas and Electric Company, and Southern California Edison Company’s

9

Storage Procurement Framework and Program Applications for the

10

2014 Biennial Procurement Period (D.14-10-045, the 2014 Application

11

Decision), Pacific Gas and Electric Company (PG&E) is submitting its

12

2016 Energy Storage Plan through an Application (Application) and supporting

13

prepared testimony (Testimony) for California Public Utilities Commission

14

(CPUC or Commission) approval.

15

In the Application, PG&E describes its proposed procurement plan for the

16

2016-2017 procurement cycle, sets forth a proposal for eligibility and evaluation

17

criteria, describes avenues for utility ownership of storage, and describes cost

18

recovery mechanisms for storage projects.

19

The remainder of this chapter provides: (1) a description of the

20

Commission’s Energy Storage Program; (2) a summary of PG&E’s policy and

21

strategy for implementing the Energy Storage Program during the 2016-2017

22

procurement cycle; (3) a table showing where the Application addresses key

23

issues in the implementation of the Energy Storage Program that the

24

Commission requires the investor-owned utilities (IOU) to address in their

25

biennial applications; and (4) an overview of PG&E’s 2016 Procurement

26

Application and Testimony.

27
28

B. Description of the CPUC’s Energy Storage Program
The Commission’s stated objective for the Energy Storage Program,

29

consistent with Assembly Bill 2514, is for energy storage resources to

30

accomplish three purposes:

31

1) The optimization of the grid, including peak reduction, contribution to

32

reliability needs, or deferment of transmission and distribution (T&D)

33

upgrade investments;
1-1

1

2) The integration of renewable energy;

2

3) The reduction of greenhouse gas (GHG) emissions to 80 percent below

3

1990 levels by 2050, per California goals.

4

The Storage Program requires PG&E to procure 580 megawatts (MW) of

5

energy storage capacity. The MW targets are differentiated by three points of

6

interconnection: transmission; distribution; and behind-the-meter or “customer.”

7

To satisfy the procurement targets, a storage resource must be operational no

8

later than 2024.

9

The storage targets are broken into a series of biennial solicitation cycles,

10

beginning in 2014 and concluding in 2020. For this solicitation cycle, PG&E’s

11

aggregate target is 120 MW, to be procured across the three points of

12

interconnection: 65 MW of transmission-connected energy storage; 40 MW of

13

distribution-connected energy storage; and 15 MW of customer-connected

14

energy storage.

15

As a part of its Energy Storage Program, PG&E must issue a Request for

16

Offer (RFO) no later than December 1, 2016. If the RFO and PG&E’s other

17

storage solicitation activities result in an insufficient amount of viable and

18

cost-effective energy storage bids for PG&E to meet is 120 MW target, PG&E

19

may defer up to 80 percent of this solicitation cycle procurement target to a

20

future solicitation year. In the event of over-procurement, the amount of

21

over-procured storage resources may be applied to future solicitation targets.

22
23

C. PG&E’s Overarching 2016 Energy Storage Procurement Policies
In these early years of the Energy Storage Program, PG&E will focus on

24

achieving diversity in the agreements it executes. This diversity includes

25

technology, term, size, configurations, and operational characteristics. During

26

the 2016-2017 biennial energy storage procurement cycle, PG&E intends to

27

procure energy storage resources that will be operational by the 2024 deadline,

28

based upon attributes that can be associated with the Commission’s principles

29

of energy storage, which are grid reliability, renewable energy resource

30

integration, and GHG emission reductions. PG&E has identified products and

31

uses for storage interconnected to the T&D grid and has mapped them to the

32

Commission’s guiding principles. The focus on energy storage products and

33

uses is the basis for a technology-neutral evaluation process that should ensure

34

consideration of all storage systems. This should also result in the most
1-2

1

cost-effective procurement consistent with the Commission’s intent. The

2

operational requirements for a storage project will be dictated by the specific

3

products and uses offered by the project and will vary by the project’s function.
PG&E will acquire T&D connected storage primarily through its

4
5

2016 competitive solicitation for storage, but may use any of the following

6

methods as well:

7



Eligible energy storage projects that are developed under Commission-

8

approved contracts arising from other Commission proceedings, such as the

9

Long-Term Procurement Plan proceeding, the Renewable Portfolio
Standard Program, and the Resource Adequacy proceeding.1

10


11

Other CPUC-approved channels, such as the California Energy

12

Commission’s Public Interest Energy Research or the CPUC’s Electric

13

Program Investment Charge-funded projects, under certain conditions.2

14

PG&E anticipates that it will meet its customer-connected storage

15

obligations primarily through existing programs, but will also be soliciting such

16

projects through this 2016 solicitation.

17

D. Summary of Where Key Issues Identified by the Commission for Inclusion

18

Are Addressed in This Application

19

The Commission has identified key issues in the implementation of the

20

Energy Storage Program and requires the IOUs to address these issues in their

21

biennial applications.3 Table 1-1 describes the issues and provides a roadmap

22

to where they are addressed in PG&E’s 2016 Application:

1

Storage Decision, Conclusion of Law (COL) 11 and page 33, “Projects Authorized in
Other Commission Proceedings.”

2

Storage Decision, COL 10 and page 33, “Projects Funded From Third Parties.”

3

Storage Decision, Appendix A, Section 3.d.
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TABLE 1-1
REQUIREMENTS FOR PROCUREMENT APPLICATION
Requirements for Procurement Application

Line
No.

Location Within PG&E’s 2016 Energy Storage Plan

Storage Framework Component

1

An updated, adjusted table with estimates for biennial
procurement targets for each storage grid domain from current
year to 2020.(a)

Application, Section II.B; Testimony Chapter 2

2

Reference to (1) needs study by the California Independent
System Operator for the IOU’s system, local, and flexible
needs, if available, or (2) upgrade needs identified in the IOU’s
transmission or distribution planning studies.(b)

Application, Section II.C

3

A list of all applicable rules and statutes impacting the
procurement plan.(c)

Application, Appendix A “Rules and Statutes”

4

An explanation of the type of storage resources and the
associated MW quantities the IOU intends to procure,
categorized by grid domains and use cases.(d)

Application, Section II.D; Testimony Chapter 3

5

A detailed description of how the IOU intends to procure
resources specifying the structure of any RFO or alternative
procurement processes and related timelines.(e)

Application, Section II.F

6

Operational requirements, to be applied either to all projects or
separately with respect to transmission, distribution, and
customer-sited storage.(f)

Application, Section II.E; Testimony Chapter 4

7

A proposed methodology for an analysis that evaluates bids on
cost and fit submitted in a solicitation.(g)

Application, Section II.G; Testimony Chapter 5

8

Proposed storage equipment/power/services purchase
agreements for successful bids involving third party-owned or –
aggregated projects.(h)

Application, Appendix B – Appendix G1 “Energy Storage
Agreement”

Application, Appendix B “2016 Energy Storage Request for Offers
Solicitation Protocol”

Application, Appendix B – Appendix G2 “RPS Power Purchase
Agreement”
Application, Appendix B – Appendix G3 “RA Capacity
Confirmation for Energy Storage”
Application, Appendix B – Appendix G4, “Engineering,
Procurement, and Construction Term Sheet for Utility Developed
Energy Storage Projects”
Application, Appendix B – Appendix G5 “Purchase and Sale
Agreement Term Sheet”
Application, Appendix B – Appendix G6 “Purchase and Sale
Agreement Term Sheet for Transmission and Distribution Deferral
Projects”

9

A report on all storage resources procured to date in all
Commission proceedings.(i)

Application Section II.A; Testimony Chapter 2

10

Request for cost-recovery authorization.(j)

Application Section II.H; Testimony Chapter 6

_______________
(a)

Storage Decision, Storage Framework p. 7.

(b)

Ibid., p. 8.

(c)

Id.

(d)

Id.

(e)

Id.

(f)

Id.

(g)

Ibid., p. 9.

(h)

Id.

(i)

Id.

(j)

Ibid., p. 10.
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1

E. Overview of PG&E’s 2016 Energy Storage Procurement Application
As required by the Storage Decision, PG&E is submitting this Application for

2
3

Commission approval of its 2016 Energy Storage Plan prior to the issuance of

4

the 2016 Energy Storage RFO. PG&E intends to issue its 2016 Energy Storage

5

RFO on December 1, 2016. It will hold two informational events—an energy

6

storage RFO Participant’s Webinar and an Offer Form Webinar. A

7

CPUC-approved Independent Evaluator (IE) will oversee the RFO process.

8

Under PG&E’s proposed schedule, Offers must be received by PG&E by

9

January 31, 2017 and PG&E will notify selected participants of their offers’

10

eligibility for shortlisting by April 14, 2017, but these dates are subject to change

11

due to regulatory developments. Each executed agreement is contingent upon

12

the issuance of all regulatory approvals needed for PG&E to recover its costs

13

under the agreement in rates. Executed agreements will be submitted for CPUC

14

review no later than December 1, 2017. Prior to requesting approval, PG&E will

15

consult with its Procurement Review Group and the IE.

16

The Testimony supports PG&E’s Application and its appendices and is

17

incorporated into the Application by reference in accordance with Commission

18

Rule 1.7.
Following this overview, the Testimony contains these chapters:

19
20



Chapter 2 contains a discussion of existing and eligible resources. It also

21

outlines PG&E’s offsets to apply to this year’s and future years’ procurement

22

targets.

23



Chapter 3 presents descriptions of the storage resources PG&E intends to

24

procure. It also contains the potential procurement avenues permitted by

25

the Energy Storage Program and the ownership options PG&E may pursue.

26



Chapter 4 contains a discussion of the operational requirements for an

27

energy storage resource as defined by the products or uses that a resource

28

may offer. The products and uses PG&E will be seeking will further at least

29

one of the three guiding principles of the Energy Storage Program.

30



Chapter 5 provides detail on the evaluation methodology PG&E will use to

31

select energy storage projects. Evaluation will be based on the full range of

32

benefits and costs that storage resources can provide. This chapter also

33

includes the Consistent Evaluation Protocol used for reporting and

34

benchmarking purposes.
1-5

1



Chapter 6 presents the rate mechanisms PG&E will use to recover the costs

2

of energy storage projects procured. Cost recovery will be dependent on

3

point of interconnection, function, and ownership of energy storage projects.

4

In addition, the Application contains the following appendices:

5

–

Solicitation Protocol”

6
7
8
9

Appendix A, “2016 Energy Storage Request for Offers

–

Appendix B, “Rules and Statutes”

F. Conclusion
PG&E’s request for authorization to procure energy storage in its 2016

10

Energy Storage Plan complies with the Energy Storage Program adopted by

11

D.13-10-040 and is consistent with the further guidance provided in

12

D.14-10-045. The Commission should therefore approve PG&E’s 2016 Energy

13

Storage Application.
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 2
REPORT ON EXISTING AND ELIGIBLE
ENERGY STORAGE RESOURCES

1
2
3
4

5

A. Introduction
The purpose of this chapter is to describe Pacific Gas and Electric

6
7

Company’s (PG&E) progress toward fulfillment of its current energy storage

8

procurement targets (“Targets”).
Section B describes the California Public Utilities Commission (CPUC or

9
10

Commission)-established criteria that an energy storage project must meet in

11

order to count against an investor-owned utility’s (IOU) Targets.
Section C describes the projects that the Commission has previously

12
13

authorized PG&E to count toward its Targets, including their current status and

14

whether PG&E is proposing to continue to count them.

15

Section D describes the projects resulting from PG&E’s 2014 Energy

16

Storage Request for Offer (RFO), for which PG&E is seeking approval in

17

Application 15-12-004.
Section E summarizes PG&E’s existing Targets, and the current status of

18
19

PG&E’s progress in meeting the Targets. Additionally, Attachment 2A to this

20

testimony contains a summary of all of the transmission-connected and

21

distribution-connected energy storage resources that PG&E is counting toward

22

its Targets to date.

23

B. Eligibility Criteria

24

Commission Decision (D.) 13-10-040 (Energy Storage Decision) established

25

requirements for an energy storage resource to count towards an IOU’s Targets.

26

To be an eligible storage project capable of counting against the Targets, the

27

project must satisfy the following conditions:

28



It was installed and first became operational after January 1, 2010.

29



The project demonstrates its ability to meet one or more of the Energy

30

Storage Program’s guiding principles: grid optimization, renewable

31

integration, or reduction of greenhouse gas emissions.

32



The project will be operational no later than the end of 2024.

33



For pumped hydro systems, it may not be larger than 50 megawatts (MW).
2-1

Furthermore, the energy storage project must fulfill the definition of energy

1
2

storage as specified in Public Utilities Code (Pub. Util. Code) 2835(a),1 which

3

defines an energy storage resource as, among other things, a system that uses

4

“…mechanical, chemical, or thermal processes to store energy generated from

5

renewable resources for use at a later time….”2

6

C. Pre-Approved Storage Projects
The Energy Storage Decision identified specific projects and programs that

7
8

are approved to offset PG&E’s Targets, subject to a demonstration that the

9

eligibility criteria have been met. These specific projects and programs are:


10

PG&E’s CPUC-approved Power Purchase Agreement (PPA) with Rice

11

Solar,3 a 150 MW solar thermal generation project paired with molten salt

12

storage, connected at the transmission grid domain. The guaranteed

13

commercial operation date of this project was December 1, 2015.4

14

However, the project did not achieve commercial operation, and the

15

agreement has now been terminated. Therefore, PG&E is no longer

16

proposing to count this project toward meeting its Targets.


17

The Vaca-Dixon Battery Project and Yerba Buena Battery Project, two pilot

18

projects with a combined 6 MW capacity connected at the distribution

19

domain. These projects are operational and are contributing to PG&E’s

20

knowledge of how to manage storage for grid reliability and market

21

participation.5


22

Installations supported by Commission-approved incentive payments

23

through the Self-Generation Incentive Program (SGIP) and Permanent Load

24

Shifting (PLS) program. SGIP provides financial incentives for the

25

installation of new qualifying technologies, including Advanced Energy

26

Storage, that meet all or a portion of the electric energy needs of a facility.

27

PLS reduces the demand for generation by resources at peak times.

1

D.13-10-040, Appendix A, p. 5.

2

Pub. Util. Code 2835(a)(4)(C).

3

D.13-10-040, p. 28.

4

PG&E Advice Letter 3989-E, Commission Resolution E-4545, effective January 24,
2013.

5

D.13-10-040, p. 32.
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1

Currently, PG&E has 14.2 MW of capacity installed behind customers’

2

meters through the SGIP.

3



Installations associated with the Electric Program Investment Charge (EPIC)

4

program. PG&E has begun construction of its Browns Valley Project as part

5

of the EPIC program. This project includes a 0.5 MW lithium-ion Battery

6

functioning as a distribution reliability asset.

7

In total, the pre-approved projects that PG&E is counting toward its 2014

8

Targets include: 6 MW in the distribution grid domain, and 10.0 MW of the

9

14.2 MW noted above in the behind-the-customer’s meter grid domain.

10

The pre-approved projects that PG&E is counting toward its 2016 Targets

11

include: 4.2 MW in the behind-the-customer’s meter grid domain (the remainder

12

of the 14.2 MW of installed SGIP storage that PG&E has not already counted

13

toward its 2014 Target), and the 0.5 MW Browns valley Project in the distribution

14

connected domain.

15

At this time, PG&E is not counting any pre-approved storage projects toward

16

its 2018 and 2020 Targets. As indicated above, the 150 MW Rice Solar PPA

17

has now been terminated, and PG&E no longer plans to count this project

18

toward meeting its Targets.

19
20
21
22

D. Storage Projects From Its 2014 Energy Storage RFO for Which PG&E Is
Seeking Commission Approval
PG&E has executed seven agreements, representing 75 MW from its
2014 Energy Storage RFO.
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TABLE 2-1
PG&E’S EXECUTED ENERGY STORAGE AGREEMENTS FOR
MARKET-PARTICIPATING ENERGY STORAGE SERVICES

Line
No.
1
2
3
4
5

6

Project Name
Energy Nuevo Storage
Farm/Amber Kinetics, Inc.
Henrietta D Energy Storage
LLC/Convergent Energy
and Power LLC
Western Grid
Development/ Clarksville,
LLC
Molino ESA/Hecate
Energy, LLC
Golden Hills/NextEra
Energy Resources
Acquisitions LLC

Delivery Point and
Domain

Technology

Size

Expected Initial
Delivery Date
and Term

NP 15, New Kearney
transmission
NP 15, Henrietta
distribution

Flywheel

20 MW

May 1, 2020
20 yrs.
May 1, 2020
20 yrs.

Zinc-Air Battery

10 MW

NP 15, Clarksville
distribution

Zinc-Air Battery

3 MW

May 1, 2017
15 yrs.

NP 15, Molino
transmission
NP 15, Tesla
transmission

Lithium Ion Battery

10 MW

May 1, 2020
10 yrs.
May 1, 2019
10 yrs.

Lithium Ion Battery
30 MW

Total

73 MW

TABLE 2-2
PG&E’S EXECUTED ENERGY STORAGE AGREEMENTS FOR
DISTRIBUTION RELIABILITY ENERGY STORAGE PROJECTS

Line
No.
1

Old Kearney/Hecate
Energy, LLC

2

Mendocino/Hecate
Energy, LLC

3
1

Project Name

Delivery Point and
Domain
NP 15, Old Kearney
distribution
substation
NP 15, Mendocino
distribution
substation

Total

Technology
Lithium Ion Battery

Size
1 MW

Lithium Ion Battery
1 MW

Expected Initial
Delivery Date
and Term
May 1, 2018
10 yrs.
May 1, 2018
10 yrs.

2 MW

Therefore, at this time PG&E is counting 75 MW from its 2014 Energy

2

Storage RFO toward its 2014 Targets, consisting of 60 MW of transmission

3

connected storage; and 15 MW of distribution connected storage.

4
5
6
7

E. Status of PG&E’s Progress Toward Fulfillment of Its Energy Storage
Targets
Table 2-3 shows PG&E’s adopted Targets for each biennial cycle, as well as
PG&E’s progress toward those Targets.
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TABLE 2-3
PROGRESS TOWARDS MEETING STORAGE PROCUREMENT TARGETS
Line
No.

1

Storage Grid
Domains

Target

Progress

1

2014

2
3
4

Transmission
Distribution
Customer

50
30
10

60
21
10

5

Total

90

91

6

2016

7
8
9

Transmission
Distribution
Customer

65
40
15

–
0.5
4.2

10

Total

120

4.7

11

2018

12
13
14

Transmission
Distribution
Customer

85
50
25

–
–
–

15

Total

160

–

16

2020

17
18
19

Transmission
Distribution
Customer

110
65
35

–
–
–

20

Total

210

–

All of the storage projects resulting from PG&E’s 2014 Energy Storage RFO

2

meet the eligibility criteria, project ownership, and market concentration limits,

3

and have been reviewed under the standards applicable to a competitive

4

solicitation for energy storage. Thus, the 2014 Energy Storage RFO results

5

comply with the Energy Storage Procurement Program Design and PG&E has

6

met its 2014 Targets.

7

PG&E will continue its storage procurement with this 2016 Energy Storage

8

RFO. In this RFO, PG&E will again be seeking energy storage in all three

9

domains. PG&E is expecting a robust response to this RFO, and is expecting to

10

be able to execute agreements sufficient to meet the targets. However, if the

11

RFO results in an insufficient amount of viable and cost-effective energy storage

12

bids, PG&E may defer up to 80 percent of this solicitation cycle procurement

13

targets to a future solicitation year.

2-5

The Energy Storage Decision authorizes PG&E to request approval for

1
2

deferment within three months after receipt of offers in response to its Energy

3

Storage RFO.6 PG&E sought and received permission postpone the deadline

4

for making such a request, if any, until it filed its contracts resulting from the

5

2014 Energy Storage RFO for Commission Approval.7 However, the

6

Commission extended the term from three months to “no later than one year

7

from the date of the first solicitation.”8 The use of the term, “date of the first

8

solicitation” appears to limit the Commission’s extension to one-time only. The

9

reasons for the deferral, i.e., that three months is not enough time for PG&E to

10

determine which offers will provide reasonable value, terms and conditions, and

11

viability, are as valid today as they were for the 2014 Energy Storage RFO.

12

PG&E expects to receive at least the volume and diversity of offers in 2017 as it

13

received in response to its first RFO. This would make it very challenging to

14

reliably predict within three months of offer receipt whether enough contracts

15

representing a sufficient number of megawatts merit shortlisting and will result in

16

successful contract negotiation, to meet PG&E’s Targets. Because the energy

17

storage offers should be fully evaluated before drawing any conclusions about

18

their viability, the Commission should extend the deadline for any deferral

19

request to the date of RFO contract submission for the 2016 Energy

20

Storage RFO.

21

F. Conclusion
Through pre-approved storage projects, and storage procured through its

22
23

2014 ES RFO, PG&E has met its 2014 Energy Storage Targets. Given the

24

breadth of its proposed 2016 ES RFO, and current industry interest, PG&E

25

believes that it will meet its 2016 Energy Storage Targets.

6

D.13-10-040, Appendix A, “e) Deferment of Procurement Targets,.” p. 10.

7

D.14-10-035.

8

D.14-10-035, O.P. 1.10).
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2-AtchA-1

2016

2014

Hecate Energy Old Kearney

SGIP Projects

2014

Hecate Energy Molino

2014

2014

NextEra Golden Hills

SGIP Projects

2014

Western Grid Clarksville

2016

2014

Henrietta D Energy Storage

Browns Valley Energy Storage

2014

Energy Nuevo Storage Farm

2014

2014

Yerba Buena Battery Energy
Storage System (BESS)

Hecate Energy Mendocino

2014

Eligible
Biennial
Procurement
Cycle

Vaca-Dixon Battery Energy
Storage System (BESS)

Project Name

Various

Various

Q2-Q3 2016

5/1/2018

5/1/2018

5/1/2020

12/31/2018

5/1/2017

5/1/2020

5/1/2020

Q2 2013

Q4 2012

Online Date
(GCOD or
Actual)

Distribution

Various

Various

Lithium Ion

Lithium Ion

Lithium Ion

Lithium Ion

Customer

Customer

Distribution

Distribution

Distribution

Transmission

Transmission

Distribution

Zinc-Air
Battery
Lithium Ion

Transmission

Zinc-Air
Battery

Distribution

Distribution

Interconnection
Level

Flyhwheel

Sodium Sulfur
Battery

Sodium Sulfur
Battery

Storage
Technology

4.20

10.00

0.50

1.00

1.00

10.00

30.00

3.00

10.00

20.00

4.00

2.00

Capacity
(MW)

Mendocino

Fresno

Sebastopol

Livermore

El Dorado
Hills

Lemoore

Fresno

San Jose

Vacaville

Location
(City)

Various

Various

2 Browns Valley

2

2

40

15

12

40

80

28

14

Energy
Content
(MWh)

Various

Various

95918

95135

95688

Location
(Zip Code)

D.14-10-045

D.14-10-045

D.14-10-045

D.14-10-045

D.14-10-045

D.14-10-045

D.14-10-045

PG&E PV
Program
D.10-04-052
PG&E PV
Program
D.10-04-052

Procurement
Proceeding

Under Development
Under Development
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3

4

A. Introduction

5

The California Public Utilities Commission (CPUC or Commission) issued

6

Decision (D.) 13-10-040 (the Energy Storage Decision) on October 17, 2013.

7

The Energy Storage Decision requires that the Investor-Owned Utilities (IOU)

8

Procurement Application include, “An explanation of the type of storage

9

resources and the associated MW quantities the IOU intends to procure,

10

categorized by grid domains and use cases.”1 Particularly in the early years of

11

the energy storage program, Pacific Gas and Electric Company (PG&E) intends

12

to conduct solicitations and evaluations that focus on the performance attributes,

13

or products, offered by the storage resource, rather than the technology

14

employed to generate those attributes or products.

15

B. Procurement by Grid Domains

16

1. Transmission and Distribution Connected Storage Systems
The primary vehicle for the procurement of energy storage connected to

17
18

the Transmission and Distribution (T&D) facilities of PG&E will be the

19

competitive 2016 Energy Storage Request for Offers (RFO) PG&E conducts

20

as a part of its 2016 Energy Storage Plan.
PG&E will consider all forms of resource ownership, including

21
22

utility-owned and third-party owned. Third-party and utility-owned energy

23

storage proposals that are submitted in the Energy Storage RFO will

24

compete on a head-to-head basis. To ensure that offers leading to

25

utility-owned energy storage projects are not favored over third-party owned

26

projects which provide a pass-through of energy costs, PG&E will implement

27

a code of conduct. The code of conduct will outline the restrictions around

28

information sharing among those PG&E employees who are working on

29

third-party owned project evaluations and those PG&E employees who are

30

working on utility-owned project evaluations.

1

Storage Decision, Appendix A, p. 8.
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1

Participants in the 2016 Energy Storage RFO could seek to execute a

2

Resource Adequacy (RA) Only Agreement, or a Capacity Storage

3

Agreement. In each case, a third-party owned energy storage project

4

operates solely as a wholesale market resource and continues to be

5

third-party owned for the duration of the contract. The pro-forma term sheet

6

for the RA only and pro-forma term sheet for the Capacity Storage

7

Agreement are included with this Application.

8
9

A turnkey structure, in which the contract counterparty develops an
energy storage facility to PG&E’s specifications, and PG&E takes ownership

10

upon satisfactory completion, is also possible for energy storage projects

11

used either for wholesale market purposes or to provide reliability or

12

capacity to the grid. This application includes a pro forma term sheet for

13

turnkey storage projects that would be used solely as a wholesale market

14

resource.

15

A pro-forma agreement for turnkey storage projects to be utilized as

16

reliability and capacity assets and a pro-forma agreement for a turnkey

17

energy storage project at one of the identified PG&E-owned photovoltaic

18

(PV) sites are also included in this Application.

19

PG&E’s 2016 Energy Storage RFO is based on previous expressions of

20

interest received in response to its December 2012 Request for Information

21

and Offers received in the 2014 Energy Storage RFO. PG&E will consider

22

offers to serve the T&D domains that may be described generally as follows:

23

a) Stand-alone T&D Connected Storage for market participation –

24

Energy storage that is controlled independently of other generation

25

sources, is connected at the T&D system, and is capable of participating

26

in the California Independent System Operator (CAISO) wholesale

27

markets. Stand-alone storage accomplishes charging and discharging

28

functions through market participation.

29

b) PG&E-designated T&D Connected Storage for reliability and

30

capacity needs – These Projects would enable PG&E to defer

31

otherwise planned investments.

32

c) A storage system for market participation developed for PG&E

33

ownership at any of three identified PG&E-owned PV Sites.
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1

PG&E will require that all energy storage projects providing distribution

2

grid optimization benefits be utility owned. This requirement is prudent and

3

necessary to ensure system reliability and the effective operation of

4

distribution assets. The complete control of usage, maintenance, and

5

replacement that comes with facility ownership, rather than relying on

6

contractual obligations, is necessary to ensure continued operation and

7

reliability.
The utility ownership of distribution assets is also necessary for

8

compliance with Public Utilities Code (Pub. Util. Code) Section 399.2(a)(2),

9
10

which specifies that “each electrical corporation shall continue to be

11

responsible for operating its own electric distribution grid including, but not

12

limited to, owning, controlling, operating, managing, maintaining, planning,

13

engineering, designing, and constructing its own electric distribution grid,

14

emergency response and restoration, service connections, service turn-ons

15

and turn-offs, and service inquiries relating to the operation of its electric

16

distribution grid, subject to the commission’s authority.”

17

Finally, PG&E may evaluate developing and owning energy storage

18

facilities through the processes authorized2 by the Energy Storage Decision.

19

2. Customer-Connected Energy Storage
For this 2016 cycle, customer-connected energy storage projects will

20

also be solicited through this competitive RFO.

21

PG&E is actively soliciting third-party owned customer connected

22
23

storage projects and is open to reviewing customer connected storage

24

projects for Purchase and Sale Agreements for direct ownership by PG&E.

25

For third-party owned customer connected projects, one type of agreement

26

a participant could seek to execute is a behind-the-meter capacity product

27

agreement. The application includes a pro-forma term sheet. Projects may

28

be comprised of aggregated storage resources or one storage device.
Customer connected energy storage procurement targets will also be

29

achieved through CPUC proceedings approved by the Commission,

30

2

Storage Decision, Appendix A, page 6, “An IOU proposing utility-owned storage in any
grid domain, expect for projects that involve distribution reliability applications, shall
pursue a competitive process consistent or comparable to the process described in
D.07-12-052.”
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1

including, but not limited to, the Self-Generation Incentive Program, the

2

demand response application, the distributed generation/California Solar

3

Initiative rulemaking, alternative-fueled vehicle rulemaking, and the pilot

4

projects to be filed by PG&E in the year 2016.

5

C. Quantities
PG&E intends to procure the full amount of the energy storage procurement

6
7

targets required for the 2016-2017 procurement cycle. However, as stipulated in

8

the Energy Storage Decision, PG&E may defer up to 80 percent of the T&D

9

targets, based on the cost-effectiveness and operational viability of the offers
received in the 2016 Energy Storage RFO.

10
11

D. Technologies
All “energy storage systems” as defined by Pub. Util. Code Section 2835(a),

12
13

with the exception of pumped storage over 50 megawatts (MW), are eligible to

14

participate in the Energy Storage RFO, subject to locational and minimum size

15

thresholds.3 The Pub. Util. Code defines energy storage as commercially

16

available technologies that meet least one of the following characteristics:

17

(1) use mechanical, chemical, or thermal processes to store energy that was

18

generated at one time for use at a later time; (2) store thermal energy for direct

19

use for heating or cooling at a later time in a manner that avoids the need to use

20

electricity at that later time; (3) use mechanical, chemical, or thermal processes

21

to store energy generated from renewable resources for use at a later time; or

22

(4) use mechanical, chemical, or thermal processes to store energy generated

23

from mechanical process that would otherwise be wasted for delivery at a

24

later time.

25

E. Eligibility

26

1. Project Offers for Third-Party Owned Projects
To be eligible, an offer must propose a specific energy storage project

27
28

with a specific technology, a project size in MW, and a specific location

29

(except customer-connected projects). The pricing of the offer must include

30

all costs to develop, own and operate the project, including the costs to site,

31

permit, interconnect, finance, construct, operate, maintain and overhaul the

3

Storage Decision, Appendix A, p. 5, “3) b) Procurement Eligibility.”
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1

project as necessary. Where a third-party owned energy storage system

2

has received funds from a local, state, or federal publicly funded program,

3

the level and source of funding shall be identified and the full costs of the

4

project, including publicly-funded costs, provided.

5
6

2. Performance and Operational Requirements
The Project must be connected to the CAISO grid and be able to

7

respond to electronic signals conveying dispatch instructions from the

8

CAISO or PG&E and have a minimum of 15 minutes duration, unless

9

otherwise indicated for utility-owned projects. If Participant’s offer includes

10

RA, then the project must meet the applicable CPUC requirements for

11

duration and CAISO requirements for deliverability as well as any other

12

requirements that will enable the Project to provide the contracted-for MW of

13

RA capacity, and for PG&E to receive all of the RA benefits associated with

14

the Project.

15

PG&E has identified three utility-owned PV sites where energy storage

16

could be added. Storage facilities at these sites would guarantee 4 MW of

17

power discharge during the 10-year contract term with a 4-hour discharge

18

duration.

19

PG&E will identify utility-owned reliability and capacity energy storage

20

projects, with requirements to be provided by the December 1, 2016 launch

21

of the Energy Storage RFO.

22
23

3. Product Requirements
As described above, if a Participant’s offer includes RA, then the project

24

must meet the applicable CPUC and CAISO requirements. However,

25

CAISO rules are still being developed, and agreements may need further

26

modification to comply with final CAISO requirements.

27

For utility-owned energy storage projects that meet reliability and

28

capacity needs or are located at PG&E-owned PV sites, a storage system

29

must be able to fulfill all the operational requirements specified by PG&E.

30

These operational requirements will vary by project, and will be identified in

31

detail specifically for each project solicited in the 2016 Energy Storage RFO.
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2

4. Electrical Interconnection
In order to allow PG&E to better evaluate the interconnection

3

requirements of the projects, and minimize the risk that a project will not be

4

on line by the December 31, 2024 compliance deadline, third-party owned

5

and standalone utility-owned energy Projects will be required to have their

6

Phase I (or equivalent) interconnection studies complete to be able to

7

participate in the 2016 Energy Storage RFO.

8
9

Offers to provide utility-owned reliability and capacity assets and
utility-owned Projects at PG&E-owned PV generation sites will not be

10

required to establish an interconnection application by the time of offer

11

submittal.

12
13

5. Third-Party Funding
Energy storage projects receiving funding from third parties, such as

14

Public Interest Energy Research and Electric Program Investment Charge,

15

may count toward procurement targets, provided these energy storage

16

projects meet the requirements listed above. Funding from other third-party

17

sources must be disclosed as a requirement of participating in the RFO.

18
19

6. Project Size
Through the 2016 Energy Storage RFO, PG&E seeks offers for energy

20

storage projects that will participate in the CAISO wholesale markets, and

21

offers for projects that will be utilized as transmission or distribution assets,

22

which are collectively referred to as “T&D Assets.” Due to operational

23

restrictions and administrative burden, offers for wholesale market resources

24

will only be considered if they meet the following size criteria: (1) resources

25

connected at the distribution level must be at least 1 MW and no larger than

26

50 MW; and (2) resources connected at the transmission level must be at

27

least 10 MW and no larger than 50 MW. At the transmission level, multiple

28

energy storage facilities may aggregate their capacity in order to achieve the

29

project size requirements in the aggregate, so long as no single facility is

30

less than 1 MW, the aggregate resource has a single CAISO Resource

31

Identification, and the aggregate resource is capable of being scheduled and

32

dispatched by the CAISO, as if it were one project. Size requirements for

33

T&D Assets will be included in the specifications issued for any identified
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1

transmission or distribution upgrade deferral projects in the RFO issuance

2

documents.

3
4

7. Location & Site Control
All qualifying energy storage projects should count toward the targets,

5

regardless of their locations, as long as they meet one of the CPUC’s

6

guiding principles for energy storage. Projects otherwise having the

7

necessary characteristics that are located in another state should count

8

toward a utility’s storage targets provided they are directly connected to the

9

CAISO.

10

To increase the probability of success of a Project, Participants will need

11

to demonstrate site control to be eligible to participate in this RFO, except

12

where the Offer proposes a utility-owned reliability and capacity needs

13

project, a project at a PG&E-owned PV site, or a customer-connected

14

Project, which likely will not require the Participant to have site control to

15

guarantee project success.

16
17

8. Online Date
Projects should provide online dates that provide PG&E the assurances

18

that the project will be online by or prior to the date set in the Storage

19

Decision, which is the end of the year 2024, for PG&E to meet its targets.

20

In order to count toward the storage procurement targets, a project must

21

have an online date after January 1, 2010. Storage projects coming online

22

after January 1, 2010 meet this eligibility requirement, even if they are

23

constructed alongside a generation project that was constructed prior to

24

January 1, 2010.

25
26

9. Safety
A Seller will be required to meet certain safety standards and may be

27

required to submit to PG&E a site safety plan with respect to the Seller’s

28

project. A Seller’s obligations with respect to safety may vary based on the

29

particular contract structure and product type as well as the commercial

30

relationship of the entities involved in the energy storage transaction. Each

31

of the agreements will contain specific requirements intended to ensure that

32

the Seller and the entities that construct, operate, or maintain the project, as

33

applicable, do so in a safe, reliable and efficient manner that protects the
3-7

1

public health and safety of California residents, business, employees, and

2

the community.

3

In the event a Seller is required to provide PG&E with a site safety plan,

4

such plan must reference the applicable safety-related codes and standards

5

in the Seller’s safety programs and policies. It must include a summary of

6

the project design and description of key safety related systems. The Seller

7

must also describe in a site safety plan potential hazards and include

8

mitigations and safeguards, such as operating procedures, incident

9

response and recovery plans, and personal protective equipment and

10

procedures. If a Seller is required to provide PG&E with a site safety plan,

11

the Seller will be required to update it periodically during the term of the

12

contract.

13

10. Additional Considerations

14

Energy storage projects that have executed contracts with an IOU

15

pursuant to any other Commission authorization in other proceedings may

16

not be offered into this competitive solicitation.
A project that has been offered into any other Commission-authorized

17
18

procurement framework, but has not yet executed a contract, may

19

participate in PG&E’s Energy Storage RFO if the project’s other obligations

20

are not violated.
Projects that have been shortlisted in another PG&E RFO, and have

21
22

posted a shortlist deposit in the other RFO, will still need to post a shortlist

23

deposit for this Energy Storage RFO.

24

Projects authorized in other proceedings will count toward meeting the

25

Energy Storage Program Target if they meet the Energy Storage Program

26

requirements—the project demonstrates its ability to meet one or more of

27

the following purposes: grid optimization, integration of renewable energy,

28

or reduction of greenhouse gas emissions; the project is under contract or

29

was installed after January 1, 2010; and the project is operational by no later

30

than the end of 2024.4

4

D.13-10-040, Appendix A, pp.3-4. .

3-8

PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 4
OPERATIONAL REQUIREMENTS FOR ENERGY STORAGE
RESOURCES

PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 4
OPERATIONAL REQUIREMENTS FOR ENERGY STORAGE RESOURCES
TABLE OF CONTENTS
A. Introduction....................................................................................................... 4-1
B. Mapping Commission’s Guiding Principles to Products and Uses ................... 4-1
C. Operational Requirements for Products and Uses ........................................... 4-4
1. Generation/Market ..................................................................................... 4-5
2. Transmission and Distribution Reliability.................................................... 4-5
3. Customer-Sited Storage............................................................................. 4-6

4-i

PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 4
OPERATIONAL REQUIREMENTS FOR ENERGY STORAGE
RESOURCES

1
2
3
4

5

A. Introduction
As stated in Decision (D.) 13-10-040, (the Energy Storage Decision), the

6
7

California Public Utilities Commission’s (CPUC or Commission) energy storage

8

procurement policy has three guiding principles: (1) optimization of the grid,

9

(2) integration of renewable energy, and (3) reduction of greenhouse gas (GHG)

10

emissions.1 In Section B, Pacific Gas and Electric Company (PG&E) identifies

11

products and uses2 for energy storage projects that it anticipates will meet the

12

Commission’s guiding principles for its energy storage procurement policy. In

13

Section C, PG&E describes the operational requirements to be applied to

14

storage projects providing these products and uses.

15

B. Mapping Commission’s Guiding Principles to Products and Uses
In Appendix A of D.13-10-040,3 the Commission directed each

16
17

Investor-Owned Utility to include in its energy storage application the operational

18

requirements “to be applied either to all projects or separately with respect to

19

transmission, distribution, and customer-sited storage” for services, products,

20

and beneficial project attributes that an energy storage project can provide to

21

satisfy the guiding principles of grid optimization, renewable energy integration

22

and/or GHG emission reductions. PG&E classifies these services, products and

23

beneficial project attributes more broadly as products and uses.
In Table 4-1, PG&E has identified storage products and uses4 and mapped

24
25

them to the three specific guiding principles of the Commission’s energy storage

26

procurement policy. In Section C, the operational requirements for storage

1

D.13-10-040, Section 4.1. Guiding Principles, pp. 9-10.

2

Table 1 of D.13-10-040, p. 14, identifies some “Use-Case Examples” for different
storage grid domains and regulatory functions. Because PG&E does not want to
pre-judge any particular “Use-Case,” PG&E is using the terms “products and uses,”
which are intended to be technology neutral.

3

Appendix A of D.13-10-040, Section 3)d), pp. 7-10.

4

Storage grid domains are listed in Table 1 of D.13-10-040, p. 14.
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1

projects providing these products and uses that contribute to the Commission’s

2

guiding principles are described.
PG&E notes that energy storage, exclusive of large pumped hydro projects,

3
4

remains an emerging technology and its experience with owning and operating

5

such systems is still very limited. This mapping in Table 4-1 demonstrates an

6

effort to link anticipated energy storage products and uses to specific guiding

7

principles, while acknowledging there may be other, unanticipated products and

8

uses that emerge in the future, which are not included in these tables. The

9

energy storage products and uses identified in Table 4-1 are technology neutral.

10

That is, PG&E does not assume that any technology is better suited to provide a

11

product or use than others, therefore, PG&E does not solicit specific

12

technologies through its 2016 Energy Storage RFO.5 Instead, PG&E focuses

13

on identifying products and uses that best support the Commission’s guiding

14

principles.

5

Table 4-1 differs from Table 1 of D.13-10-040, p. 14, which identifies particular
technologies in some “Use-Case Examples.”
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TABLE 4-1
MAPPING COMMISSION’S GUIDING PRINCIPLES TO PG&E’S PRODUCTS
Line
No.

Guiding Principles

Black start capability(b)
System and local Resource Adequacy(c)

1
2
3
4
5

PG&E’s Products and Uses

Optimization of the
grid

Frequency response (inertia)(d)
T&D capacity upgrade deferral(e)
T&D reliability upgrade deferral(f)

6

Frequency Regulation(b)

7
8

Spinning/Non-Spinning Reserves(b)
Flexible Ramping Product(g)

9
10

Integration of
renewable energy

Over-generation and curtailment support(h)
Energy shifting(i)
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11

Flexible Resource Adequacy(j)

12

Reduces intermittency of renewable resource(k)

13

Energy shifting(i)

14

Reduction of GHG
emissions

15

Over-generation and curtailment support(h)
Improves efficiency for fossil generation(l)

Storage Grid Domain

Regulatory Function

Cross-Reference to
Staff Proposal(a)

Transmission
Transmission + Distribution +
Customer-Sited Storage
Transmission + Distribution
Transmission + Distribution
Transmission + Distribution

Generation/Market
Generation/Market

Transmission + Distribution +
Customer-Sited Storage
Transmission + Distribution
Transmission + Distribution +
Customer-Sited Storage
Transmission + Distribution +
Customer-Sited Storage
Transmission + Distribution +
Customer-Sited Storage
Transmission + Distribution +
Customer-Sited Storage
Transmission + Distribution +
Customer-Sited Storage

Generation/Market

1

Generation/Market
Generation/Market

2
3

Generation/Market

5+6+14

Generation/Market

6+10+11+14

Generation/Market

7

Generation/Market

8+9+10

Transmission + Distribution +
Customer-Sited Storage
Transmission + Distribution +
Customer-Sited Storage
Transmission + Distribution +
Customer-Sited Storage

Generation/Market

6

Generation/Market

5+6+14

Generation/Market

6+10

Transmission Reliability
Transmission + Distribution Reliability
Transmission + Distribution Reliability

4
7
13
11+12+15
13+16

_______________
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)
(k)
(l)

Cross-reference with Storage ‘End Use’ in Figure 2 of Energy Storage Framework Staff Proposal (http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=3154).
See California Independent System Operator (CAISO) Tariff (https://www.caiso.com/Documents/ConformedTariff_Dec17_2013.pdf), Section 8.
See the Commission’s Resource Adequacy (RA) program (http://www.cpuc.ca.gov/General.aspx?id=6316) and the CAISO Reliability Requirements
http://www.caiso.com/planning/Pages/ReliabilityRequirements/Default.aspx).
See proposed CAISO initiative (http://www.caiso.com/Documents/Draft2013StakeholderInitiativesCatalogRevisedJan28_2014.pdf) on Frequency/Inertia Procurement.
Refers to the ability of storage to defer a planned transmission or distribution capacity upgrade investment.
Refers to the ability of storage to defer a planned transmission or distribution reliability upgrade investment.
See CAISO initiative (http://www.caiso.com/informed/pages/stakeholderprocesses/flexiblerampingproduct.aspx) on Flexible Ramping Product.
Refers to the ability of storage to charge during over-generation or negative price periods and discharge during non-binding periods.
Refers to the ability of storage to charge during relatively lower priced off-peak periods and discharge during relatively higher priced peak periods.
See the Commission’s current RA proceeding (Rulemaking 11-10-023) and the CAISO’s FRAC-MOO initiative
(http://www.caiso.com/informed/pages/stakeholderprocesses/flexibleresourceadequacycriteria-mustofferobligations.aspx).
Refers to the ability of storage to firm the intermittency that a renewable resource delivers to the Transmission and Distribution (T&D) system by charging during times of high
renewable output and discharging during times of low renewable output.
Refers to the ability of storage to lower the average GHG emissions rate the fleet of fossil-fires resources or of a single fossil-fired resource by reducing the number of starts in the
fleet or by reducing a particular unit’s actual heat rate.

The selection of any given energy storage project to provide products and

1
2

uses identified in Table 4-1 will be the end result of a thorough procurement

3

process. It will begin with PG&E’s evaluation of offers in its energy storage

4

solicitation6 and end with negotiating and ultimately converting some offers into

5

contracts. While only a subset of products and uses described here may be

6

realized by any given storage project, PG&E expects any given storage project

7

to be capable of providing multiple products and uses. The technology-neutral

8

focus should ensure that all storage systems capable of meeting operational

9

requirements that satisfy the Commission’s guiding principles are considered.

10

This should also result in the most cost-effective procurement consistent with the

11

Commission’s intent.
The Commission included “co-located energy storage” under its “Use-Case

12
13

Examples.”7 However, consistent with PG&E’s technology-neutral approach,

14

the co-location of energy storage with a generation resource is not considered a

15

product or use by itself. It is only an attribute of an energy storage system that

16

may enable it to provide combinations of products and uses identified in

17

Table 4-1. For example, the co-location of storage at a solar facility may allow

18

delivery of energy (a product) to the grid that was otherwise unavailable because

19

attempted delivery at the time of production may have exceeded the

20

interconnection capacity amount. To the extent the co-location with generation

21

resources adds value to an energy storage offer, it will be reflected in PG&E’s

22

evaluation of offers from its energy storage solicitation.8

23

C. Operational Requirements for Products and Uses
The operational requirements for a storage project will be dictated by the

24
25

specific products and uses offered by a storage project. They will vary by the

26

storage device’s regulatory function, which will be either generation/market or

27

T&D reliability. In the Application and this Testimony, energy storage resources

28

that perform a generation/market function are analogous to “Non-Generator

29

Resources,” as defined by California Independent System Operator (CAISO)

6

Described in Chapter 5.

7

Table 1 of D.13-10-040, p. 14, identifies some “Use-Case Examples” for different
storage grid domains and regulatory functions.

8

Described in Chapter 5.
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1

Tariff, and resources that provide Transmission and Distribution reliability are

2

referred to as “T&D Assets.”9 To the extent that PG&E functions as the

3

Scheduling Coordinator (SC) or is responsible for the direct operation of the

4

storage project, PG&E may also have additional operational requirements

5

beyond those specified by CAISO, such as a requirement that all storage

6

projects must be capable of responding to an electronic signal conveying

7

dispatch instructions. PG&E’s solicitation documents (including the contract

8

form agreements) will define these additional operational requirements.

9

1. Generation/Market
The operational requirements for existing CAISO products identified in

10
11

Table 4-1, such as ancillary services, will be dictated by the CAISO Tariff.

12

The obligations associated with the CAISO Tariff will remain requirements

13

for the storage project irrespective of PG&E’s selection and designation, or

14

not, as SC.10 If applicable, more specific guidance regarding operational

15

requirements for generation/market uses in Table 4-1 that are not existing

16

CAISO products will be included in PG&E’s energy storage solicitation to be

17

issued December 1, 2016. PG&E also notes that CAISO rules are still being

18

developed, and agreements may need further modification to comply with

19

final CAISO requirements.

20

2. Transmission and Distribution Reliability
The operational requirements for storage projects providing T&D

21
22

reliability regulatory functions will include the capability of being operated in

23

a manner consistent with PG&E’s T&D equipment. More specifically, a

24

storage system that is intended to defer a capital investment in the

25

transmission or distribution system must be able to fulfill all the operational

26

requirements that are specific to such capital investment. These operational

9

“CAISO Tariff” means the CAISO Fifth Replacement Federal Energy Regulatory
Commission Electric Tariff and protocol provisions, including any CAISO-published
procedures or business practice manuals, as it may be amended, supplemented or
replaced (in whole or in part) from time to time. CAISO’s tariff is available at
https://www.caiso.com/rules/Pages/Regulatory/Default.aspx.

10 PG&E may not necessarily act as the SC. Resource Adequacy (RA) capacity-only
agreements where PG&E is not the SC (included within PG&E’s planned solicitation)
will have RA and Flex RA CAISO Tariff obligations associated with generation/market
participation.
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1

requirements will vary by project, and will be identified in detail in specific

2

request for offers for each project.

3
4

3. Customer-Sited Storage
Customer-sited storage that is procured through this RFO will conform

5

to the same operational requirements as T&D domain resources offering the

6

same product(s). Customer-sited storage will provide, as applicable, the

7

Generation/Market products and uses outlined in Table 4-1. PG&E does not

8

expect to establish any unique operational requirements for this type of

9

energy storage resource.
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1
2
3

4

A. Introduction

5

1. Background
As required in the Decision Adopting Energy Storage Procurement

6
7

Framework and Design Program, (Decision (D.) 13-10-140, the Storage

8

Decision) and specified in Appendix A of the Decision, Section 3(d), in this

9

chapter Pacific Gas and Electric Company (PG&E) is providing “a proposed

10

methodology for an analysis that evaluates bids on cost and fit submitted in

11

a solicitation that draws on: The full range of benefits and costs identified in

12

the use case framework developed and the Electric Power Research

13

Institute (EPRI) and Det Norske Veritas (DNV) KEMA reports submitted in

14

this proceeding;”1 including both:

15



1A “utility-specific proprietary evaluation protocol” (PG&E’s Evaluation).

16



An “evaluation protocol consistent across the investor-owned utilities

17

(IOU) that includes a consistent set of assumptions and methods for

18

valuing storage benefits. . . to provide a consistent basis for comparison

19

across utilities, bids, and use cases” (Consistent Evaluation Protocol

20

or CEP).

21

2. Utility-Specific Proprietary Evaluation Protocol

22

The evaluation methodology for PG&E’s 2016 Storage Request for

23

Offers (RFO) is substantially the same as that used in PG&E’s 2014 energy

24

storage RFO. PG&E plans to develop and implement its RFO under the

25

oversight of the Independent Evaluator (IE), the Procurement Review Group

26

(PRG), and Energy Division (ED) staff. This includes the development and

27

implementation of PG&E’s Evaluation.

28

PG&E’s Evaluation will apply the principles of its Least-Cost Best-Fit

29

(LCBF) methodology, using quantitative and qualitative criteria based on

1

The EPRI and DNV KEMA energy storage cost-effectiveness reports are available here:
http://www.cpuc.ca.gov/PUC/energy/electric/storage.htm.
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1

information contained in the offer forms received through a Storage RFO2

2

(the Offer). The results from PG&E’s Evaluation will inform PG&E’s

3

selection of Offers with which PG&E will enter into negotiations

4

(Shortlisted Offers). For the 2016 Storage RFO, PG&E’s Evaluation, as

5

described in Section B below, will apply to transmission-connected and

6

distribution-connected storage3 as well as behind-the-meter “customer-side”

7

storage.4

8

a. PG&E’s Evaluation of Offers for Transmission- and

9

Distribution-Connected Storage
PG&E’s Evaluation of Offers for transmission- and

10
11

distribution-connected (T&D) storage will cover three functions:

12

(1) Generation/Market; (2) Transmission Reliability; and (3) Distribution

13

Reliability. PG&E’s Evaluation of these regulatory functions will include

14

quantitative and qualitative criteria.
The quantitative criteria include Net Market Value (NMV) and

15
16

Portfolio Adjusted Value (PAV). The qualitative criteria may include

17

project viability, credit, supplier diversity, contract terms and conditions,

18

counterparty concentration and technology diversity, safety and contract

19

term/commercial operation date.
NMV benefits include net energy, capacity and ancillary services

20
21

(A/S) value. NMV costs include the offered fixed and variable pricing in

22

the applicable agreement, and a fixed overhead cost.
PAV includes adjustments that are relevant to PG&E’s total energy

23
24

portfolio, specifically for location, deferral or replacement of T&D project

25

costs, increased system efficiency, avoided renewable curtailment,

26

transmission network upgrade costs, and PG&E’s net capacity position.5

27

The benefit of deferred or avoided T&D project costs will be evaluated

28

for Offers that are located on or near PG&E-identified substations and/or

2

Participants will be required to submit accurate figures, descriptions and calculations
with their offers.

3

D.13-10-040, Table 1, p. 14.

4

Also called customer-sited or customer-connected storage.

5

PAV is the sum of NMV plus quantitative portfolio adjustments.
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1

feeders. Such benefits will be assessed based on the deferred or

2

avoided cost of the least expensive non-storage solution meeting the

3

PG&E-identified operational need on that transmission or distribution

4

location. This method compares energy storage projects directly to the

5

T&D system project that would most likely be built in their absence.

6

Such analysis will be based on the most current information available at

7

the time the evaluation is performed. The main factors in the analysis

8

for each alternative—storage or non-storage—include the installed cost,

9

the operating and maintenance cost, project life, return on investment,

10
11

and discount rate.
In addition, in accordance with the CAISO tariff, energy and A/S

12

value will be computed in an integrated manner, such that each

13

megawatt (MW) of capacity can be utilized at a specific time for either

14

energy or A/S, but not both.

15
16
17

b. PG&E’s Evaluation of Offers Co-Located With PG&E Owned Energy
Generation Facilities
PG&E owned projects that are co-located with energy generation

18

facilities represent special cases. Because their operation will be

19

integrated with and dependent upon the operation of the associated

20

generation facility, the NMV and PAV of the storage Offer must be

21

calculated as the NMV and PAV of the combined facility.

22

If an Offer combines co-located storage with an existing PG&E

23

owned energy generation facility, the Offer will be evaluated as the NMV

24

and PAV of the combined project minus the NMV and PAV of the

25

existing PPA. Thus the NMV and PAV value of any incremental energy

26

achieved from the generation facility because of co-locating energy

27

storage will be included in the valuation.

28

Depending on the exact configuration of the facility, including

29

interconnection details such as whether the storage facility can be

30

charged from the grid or only from the generation facility and the

31

characteristics of the generation and storage facilities, co-location with a

32

PG&E owned generation facility could increase or decrease the value of

33

a storage project compared to an identical stand-alone storage project.
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c. PG&E’s Evaluation of Offers on Behind-the-Meter “Customer Side”

1
2

Storage
In the 2016 Storage RFO, PG&E will also solicit offers for

3
4

behind-the-meter “customer side” storage. PG&E will evaluate

5

“customer side” storage offers using the same methodology as for

6

Transmission- and Distribution Connected Storage—described in

7

Section 2.a above.
d. PG&E’s Evaluation of Utility-Owned Generation Offers in

8
9

Storage RFO
The Energy Storage Decision authorizes utilities to consider

10
11

utility-owned generation (UOG) for up to 50 percent of the overall

12

procurement targets.6 PG&E will evaluate UOG Offers submitted by

13

third parties (turnkey Purchase and Sale Agreements or PSA) or,

14

potentially, by PG&E itself (Engineering, Procurement and Construction

15

contracts or EPC) on a head to head, competitive basis.
As described in Section A.1, to ensure the fairness of this process,

16
17

PG&E plans to develop and implement its Storage RFO under the

18

oversight of the IE, PRG and ED staff. This includes the development

19

and implementation of PG&E’s Evaluation.
PG&E’s Evaluation will perform an apples-to-apples comparison of

20
21

utility-build and third-party-build Offers in PG&E’s Storage RFO to weigh

22

the differences in the quantitative and qualitative attributes. To do this

23

comparison, PG&E will employ its LCBF methodology, as embodied in

24

PG&E’s Evaluation described in this chapter, taking into account the

25

quantitative and qualitative attributes associated with each Offer.7
Finally, if PG&E submits a utility-build Offer, it will track its Offer

26
27

development costs separately8 and add these costs to the cost of the

28

project in PG&E’s Evaluation.
6

Conclusion of Law 31 of Decision 13-10-040 in R.10-12-007, “Order Instituting
Rulemaking Pursuant to Assembly Bill 2514 to Consider the Adoption of Procurement
Targets for Viable and Cost-Effective Energy Storage Systems” stated, “It is reasonable
to limit utility ownership of storage systems to 50% across grid domains.”

7

This includes “performance risk, credit risk, price diversity (10 vs. 20-year price terms),
and operational flexibility etc.” as stated in Finding of Fact 86 in Decision 04-12-048.

8

Via specific expense and/or capital order(s) in PG&E’s SAP accounting system.
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1

3. Consistent Evaluation Protocol
As required in the Decision, the IOUs conferred with ED staff “to develop

2
3

a consistent evaluation protocol to be used for benchmarking and general

4

reporting purposes.9 The CEP includes both quantitative and qualitative

5

information. The CEP is not meant to directly correlate to IOU-specific

6

evaluation or shortlisting criteria. Therefore, the outcome under the CEP

7

likely will differ from the outcome under the IOU specific evaluation protocol.

8

The CEP is described in detail in Section C below.

9

B. PG&E’s Evaluation Protocol
PG&E will evaluate each Offer received in the Storage RFO using

10

quantitative and qualitative criteria, which may include, but are not limited to:

11
12

Quantitative Criteria

13

1. NMV

14

a. Benefits (Energy, A/S, Capacity)

15

b. Fixed and Variable Costs
2. PAV

16
17

a. Location

18

b. Cost of Transmission Network Upgrade

19

c.

20

d. Increased System Efficiency

21

e. Avoided Renewable Curtailment

22

f.

T&D Investment Deferral Value

Portfolio’s Net Capacity Position

23

Qualitative Criteria

24

1. Project Viability

25

2. Supplier Diversity

26

3. Credit

27

4. Contract Modifications

28

5. Counterparty Concentration

29

6. Technology Diversity

30

7. Safety

31

8. Term and Commercial Operation Date Diversity

32

Offers are evaluated using the following step-by-step process:

9

D.13-10-040, p. 63.
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1

First, NMV is computed for each Offer. NMV intends to represent the value

2

of an Offer from the market perspective (e.g., the Generation/Market regulatory

3

function). The NMV captures the market value provided by an Offer of energy,

4

A/S, and capacity and compares it to the Offer’s cost. However, NMV does not

5

include the benefits and costs associated with an Offer’s impact on PG&E’s

6

portfolio. That is captured by PAV.10

7

Second, PG&E makes explicit and systematic adjustments to NMV to

8

incorporate the value of an Offer with respect to PG&E’s entire portfolio.

9

To arrive at PAV, the NMV will be adjusted by criteria such as the Offer’s

10

location, transmission network upgrade cost, benefit of deferred or avoided T&D

11

investment cost,11 and effects on other generation in PG&E’s portfolio.

12

Table 5-1 provides a mapping of NMV and PAV benefit and cost components for

13

each energy storage product and use identified previously in Chapter 4,

14

Table 4-1.

15

Third, Offers will be ranked using PAV as the common benchmark for

16

comparison. Shortlisted Offers will typically be drawn from projects with the

17

more favorable PAV results and qualitative criteria.

18

After the calculation of PAV is complete, PG&E may consider qualitative

19

criteria, including project viability, supplier diversity, credit of the counterparty,

20

the extent of proposed modifications to the standard form contract, counterparty

21

concentration, technology diversity, safety and diversity of commercial operation

22

date and/or term of contract.

10 PAV is the sum of NMV plus quantitative portfolio adjustments.
11 In the case of a dual-use regulatory function—including both reliability and market
functions—the reliability operating requirements will be satisfied first before estimating
any remaining energy and A/S values from the market when calculating NMV and PAV.
This is done to avoid double-counting benefits.
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TABLE 5-1
NMV/PAV COMPONENTS FOR EACH PG&E PRODUCT AND USE
Line
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
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15

Guiding
Principles

NMV/PAV Benefit
Components

Cross-Reference to
(a)
Staff Proposal

Generation/Market
Generation/Market
Transmission Reliability
T&D Reliability
T&D Reliability

TBD
Capacity Value
TBD
T&D Investment Deferral Value
T&D Investment Deferral
Value

4
7
13
11+12+15
13+16

T&D
T&D
T&D
T&D

Generation/Market
Generation/Market
Generation/Market
Generation/Market

1
2
3
5+6+14

(i)

T&D
T&D
T&D

Generation/Market
Generation/Market
Generation/Market

A/S Value
A/S Value
A/S Value
Energy Value + Renewable
Curtailment Support
Energy Value
Capacity Value
A/S Value

(i)

T&D
T&D

Generation/Market
Generation/Market

T&D

Generation/Market

PG&E’s Products and Uses
(b)

Optimization
of the Grid

Black Start Capability
(c)
System and Local Resource Adequacy
(d)
Frequency Response (Inertia)
(e)
T&D Capacity Upgrade Deferral
(f)
T&D Reliability Upgrade Deferral
(b)

Integration of
Renewable
Energy

Reduction of
Greenhouse
Gas (GHG)
Emissions

Frequency Regulation
(b)
Spinning/Non-Spinning Reserves
(g)
Flexible Ramping Product
(h)
Avoided Over-Generation and Curtailment
Energy Shifting
(j)
Flexible Resource Adequacy
(k)
Reduces Intermittency of Renewable Resource
Energy Shifting
(h)
Avoided Over-Generation and Curtailment
(l)

Improves System Efficiency

Location of
Connection

Regulatory Function

Transmission
T&D
T&D
T&D
T&D

Energy Value
Energy Value + Renewable
Curtailment Support
Fossil-Fueled Generation’s
Efficiency Increase

6+10+11+14
7
8+9+10
6
5+6+14
6+10

_______________
(a) Cross-reference with Storage End Use in Figure 2 of Energy Storage Framework Staff Proposal (http://www.cpuc.ca.gov/NR/rdonlyres/2AABB6F5-94AE-4377-B95246414F3248F5/0/EnergyStorage_FinalStaffProposal.dcx).
(b) See CAISO Tariff (https://www.caiso.com/Documents/ConformedTariff_Dec17_2013.pdf), Section 8.
(c) See the Commission’s Resource Adequacy program (http://www.cpuc.ca.gov/PUC/energy/Procurement/RA/ra_history.htm) and the CAISO Reliability Requirements
http://www.caiso.com/planning/Pages/ReliabilityRequirements/Default.aspx).
(d) See proposed CAISO initiative (http://www.caiso.com/Documents/Draft2013StakeholderInitiativesCatalogRevisedJan28_2014.pdf) on Frequency/Inertia Procurement.
(e) Refers to the ability of storage to defer a planned transmission or distribution capacity upgrade investment.
(f) Refers to the ability of storage to defer a planned transmission or distribution reliability upgrade investment.
(g) See CAISO initiative (http://www.caiso.com/informed/pages/stakeholderprocesses/flexiblerampingproduct.aspx on Flexible Ramping Product.
(h) Refers to the ability of storage to charge during over-generation or negative price periods and discharge during non-binding periods.
(i)
Refers to the ability of storage to charge during relatively lower priced off-peak periods and discharge during relatively higher priced peak periods.
(j)
See the Commission’s current RA proceeding (R. 11-10-023) and the CAISO’s Flexible Resource Adequacy Criteria and Must-Offer Obligations (FRACMOO) initiative
(http://www.caiso.com/informed/pages/stakeholderprocesses/flexibleresourceadequacycriteria-mustofferobligations.aspx).
(k) Refers to the ability of storage to firm the intermittency that a renewable resource delivers to the transmission and distribution system by charging during times of high
renewable output and discharging during times of low renewable output.
(l)
Refers to the ability of storage to lower the average GHG emissions rate the fleet of fossil-fires resources or of a single fossil-fired resource by reducing the number of
starts in the fleet or by reducing a particular unit’s actual heat rate.

1
2
3

1. Net Market Value
Net Market Value compares an Offer’s costs to its market value. NMV is
calculated for each Offer as follows:

4

Net Market Value: NMV = (E + A + C) – (V + F)

5

Where:

6

E = Net Energy Value = Value of discharging energy – cost of charging

7

A = A/S Value

8

C = Capacity Value

9

V = Variable Cost

10

F = Fixed Cost

11

To estimate Net Energy Value, A/S Value, and Fixed and Variable

12

Costs, a time series of the energy charge, energy discharge, and A/S

13

awards will be developed from a co-optimization algorithm based on the

14

resource characteristics of the Offers and projected market prices for Energy

15

and A/S.

16

a. Net Energy Value

17

PG&E will assess the market value12 of the energy deliveries for

18

each Offer based on charging and discharging time series obtained for

19

the Offer over its delivery term. As mentioned above, any capacity used

20

to meet reliability needs for the transmission or distribution system will

21

be reserved first, to avoid double counting benefits. The market value of

22

the energy will be computed from the appropriate price curves for the

23

corresponding Trading Hub (North of Path 15 (NP15), in between NP15

24

and SP15 (ZP26), or South of Path 15 (SP15)) adjusted for its location.

25

The locational marginal price (LMP) multipliers may be used to

26

incorporate congestion and losses specific for the location, and

27

therefore value the contribution to transmission congestion relief.

28

The cost of charging energy (grid energy used to charge energy

29

storage) will also be included in the Net Energy Value.

12 Market value of energy includes GHG compliance costs, so impact on GHG is implicitly
included in energy value.
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1
2

b. Ancillary Services Value
For Offers that provide PG&E the ability to schedule and receive

3

CAISO market revenues for A/S in accordance with CAISO tariff

4

requirements, the incremental benefit of having A/S capability will be

5

captured. As mentioned above, time series for A/S awards will be jointly

6

determined with energy time series to avoid double counting the value.

7

A/S revenues will include revenues from providing Regulation Up

8

(RegUp), Regulation Down (RegDn), and Spinning Reserves (Spin).

9

Pay-for-Performance revenues associated with providing RegUp and

10

RegDn may be included. The A/S value of each Offer will be assessed

11

based on the time series of A/S awards obtained for the Offer over its

12

delivery term using the projected market prices for RegUp, RegDn, Spin,

13

and potentially Pay-for-Performance.13

14

PG&E will assume that the values from providing Non-Spinning

15

Reserves (Nonspin) in addition to Spin are negligible because the price

16

for Nonspin is never higher than the Spin price and thus capturing Spin

17

value would suffice.

18

PG&E will look into the possible values from currently bilateral A/S

19

products such as black start and future CAISO A/S products such as

20

flexible ramping and inertia to the extent there could be significant

21

incremental value from Offers providing such products.

22

c. Capacity Value

23

The value of RA capacity associated with each Offer will be

24

determined based on the projected monthly quantity of: (a) net

25

qualifying capacity (NQC, for generic RA); and (b) effective flexible

26

capacity (EFC, for flexible RA). Resources that are expected to be

27

found fully deliverable by the CAISO will be attributed the full generic RA

28

capacity value for its projected NQC.14 To the extent that an Offer

13 PG&E will take into account the limited size of regulation and spin markets when
evaluating for A/S values for all Offers.
14 See the Commission’s Resource Adequacy program
(http://www.cpuc.ca.gov/PUC/energy/Procurement/RA/ra_history.htm) and the CAISO
Reliability Requirements
http://www.caiso.com/planning/pages/reliabilityrequirements/default.aspx).
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1

provides flexible capacity, the EFC capacity that is expected to count

2

and meet the must-offer obligation for flexible RA will be evaluated at

3

the projected monthly premium for flexible RA and added to the

4

Capacity Value.15

5
6

d. Variable Cost
When applicable, variable cost for an Offer will be calculated as the

7

sum of variable payments, which will be based on the variable

8

operations and maintenance (VOM) price multiplied by the discharge

9

time series obtained for the Offer. Variable cost will also include the

10

cost of fuel (other than grid energy) and/or start-up costs, if applicable,

11

but to avoid double-counting will not include the market costs for

12

charging energy. The contract VOM price will affect the discharge time

13

series—all other things being equal, a lower VOM would result in more

14

energy charging and discharging both in PG&E’s Evaluation and in

15

actual operation.

16
17

e. Fixed Cost
Fixed Cost for an Offer will be calculated as the sum of projected

18

monthly fixed payments. Monthly fixed payments will be based on the

19

capacity payment price and the monthly contract capacity specified in

20

the Offer.

21

Each Offer will also be assigned an annual fixed overhead cost

22

(independent of the size of the project) representing administrative costs

23

plus the cost of scheduling into CAISO markets (when applicable).

24

Fixed Cost for a PSA Offer will also be collected by PG&E’s Cost of

25

Service Model to determine the revenue requirement (mainly

26

depreciation, return, taxes, and fixed operations and maintenance

27

(O&M)) based on initial capital costs and fixed O&M of the facility.

15 See the Commission’s current RA proceeding (R.11-10-023) and the CAISO’s Flexible
Resource Adequacy and Must Offer Obligation (FRAC MOO) initiative
(http://www.caiso.com/informed/pages/stakeholderprocesses/flexibleresourceadequacy
criteria-mustofferobligations.aspx).
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1

2. Portfolio Adjusted Value

2

After determining the NMV for an Offer, PG&E will calculate PAV to

3

derive the value of each Offer from the perspective of PG&E’s portfolio, not

4

just from the market perspective. PAV is an adjustment to the NMV based

5

on factors including but not limited to: (1) Location; (2) Transmission

6

Network Upgrade Costs; (3) T&D Investment Deferral Value; (4) Benefits

7

due to Increased System Efficiency; (5) Avoided Renewable Curtailment;

8

and (6) Portfolio’s Net Capacity Position.

9

a. Location

10

PG&E has a preference for projects in its service territory. A project

11

located closer to PG&E’s load is likely to have more value for PG&E’s

12

bundled electric portfolio, even when market forward prices for energy

13

indicate that energy delivered farther away has greater market value.

14

There is long-term risk for PG&E’s customers when resources are

15

located outside of PG&E’s service territory rather than within PG&E’s

16

service territory. This preference is influenced in part by the limit on the

17

total amount of capacity that utilizes Path 26 that can be counted toward

18

PG&E’s RA capacity requirement. The calculation of PAV effectuates

19

this by adjusting the values of both energy and capacity for Offers from

20

resources in SP15. Offers for energy storage from projects in NP15 will

21

be adjusted to have an equal or higher PAV than comparable Offers

22

from resources in SP15, even if the LMPs would drive the PAV in the

23

other direction.

24

For an Offer in a location that is projected to contribute to PG&E’s

25

satisfaction of a local capacity RA requirement, the Offer’s capacity may

26

be evaluated at a premium relative to the value of similarly-flexible

27

capacity that satisfies only generic RA needs.

28
29

b. Transmission Network Upgrade Cost
Transmission availability and transmission-related costs will be part

30

of an Offer’s PAV. PG&E may use results from the projects’ Phase 1

31

interconnection studies, which will be required of Participants. Network

32

upgrades include all facilities necessary to: (1) reinforce the

33

transmission system after the point where a project’s electricity first
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1

interconnects with and enters the subject utility’s transmission grid; and

2

(2) transmit or deliver the full amount of generation to or from the

3

project.16 Transmission cost adders reflect the cost of potential network

4

upgrades borne by customers. Any transmission cost adders attributed

5

to the project will also be considered in ranking Offers.

6

The Participant shall include in its bid price the estimated cost of all

7

the facilities needed to interconnect the storage project to the first point

8

of interconnection with the transmission system grid.17 Because these

9

costs are in the bid price and not to be refunded by the customers, they

10
11
12

are not included in the calculation of the transmission adder.
c. T&D Investment Deferral Value
In the information made available to participants in PG&E’s Storage

13

RFO, PG&E will provide both the locations where energy storage

14

provides an alternative to a T&D investment, as well as the operational

15

requirements, e.g., MW capacity and duration, associated with each

16

location. For Offers that meet PG&E-identified operational requirements

17

on PG&E-identified substations and/or feeders, the value of deferred

18

T&D investment costs will be estimated.

19

The value of deferring T&D investment costs is unique to a specific

20

location. The baseline for such deferred value will be the net present

21

value (NPV) of the expected cost stream of the least expensive

22

non-storage investment that could meet PG&E’s operational

23

requirements at the specified location (the non-storage alternative).18

24

The value of deferring T&D investment costs for an energy storage Offer
16 Network upgrades include transmission lines, transformer banks, special protection
systems, substation breakers, capacitors, and other equipment needed to transfer
power to the consumer. Network upgrades are typically upfront funded by Participants,
and refunded after commercial operation. The costs of network upgrades are included
in transmission rates and paid by customers. For projects that are fully deliverable,
PG&E will consider both reliability and deliverability network upgrades.
17 These facilities are referred to as direct assignment facilities, or “gen-ties.” Direct
assignment facilities include the transformer bank used to step-up the storage project
output to transmission voltage, the outlet line between this step-up transformer bank
and the transmission system, and protection and communication facilities needed for
interconnection and safe operation of the project.
18 In calculating the NPV of the Non-Storage Alternative, the initial capital cost, ongoing
O&M costs, return on investment, discount rate and similar factors will be considered.
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1

is the difference in NPV between the expected cost stream of the

2

non-storage alternative and the NPV of the expected cost stream of an

3

energy storage project that meets the same operational requirements at

4

the specified location for the project’s effective lifetime, plus the NPV of

5

the deferred non-storage investment that is implemented at the end of

6

the storage project’s life (the storage alternative).19

7

Any expected net market benefit (or cost) from meeting charging

8

and discharging requirements to perform the T&D operating

9

requirements will be included in the energy component of NMV.

10

Whenever the storage alternative has a dual-use regulatory function—

11

including both reliability and market functions—the reliability operating

12

requirements will be satisfied first before estimating any remaining

13

energy and A/S values from the market when calculating NMV. This is

14

done to avoid double-counting benefits.

15
16

d. Increased System Efficiency
Energy storage has the potential for allowing gas-fired generation in

17

PG&E’s portfolio to run with fewer startups and to operate more

18

efficiently. Not only would such efficiency reduce costs but also it would

19

reduce GHG emissions. PG&E will estimate the cost of fuel, GHG

20

compliance instruments, and start-ups to PG&E’s portfolio that energy

21

storage can help avoid. Such avoided cost would differ among Offers

22

due to the variation in characteristics of those Offers.

23

Note that some thermal energy storage projects provide local

24

efficiency gains by e.g., pre-cooling inlet air or delivering pure oxygen to

25

a gas generator. Such localized benefits will be included in NMV based

26

on the improved NMV of the associated gas generator.

27
28

e. Avoided Renewable Curtailment
Higher penetration of renewable energy increases the likelihood of

29

curtailment being used to avoid over-generation. Storage can help

30

reduce the curtailment of intermittent generation in PG&E’s portfolio,

19 Note that if the Storage Alternative has remaining life but no longer meets the
operational requirements, it could be moved to another location where it could provide
operational requirements and generate additional value going forward.
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1

benefiting PG&E’s customers by reducing the instances of

2

over-generation as well as by increasing total generation from the

3

renewable portfolio that contributes to meeting PG&E’s RPS

4

requirements. In PAV, PG&E will incorporate relative effectiveness in

5

reducing possible renewable curtailments, which will depend on

6

characteristics (e.g., charge duration) of energy storages.

7
8
9

f.

Portfolio’s Net Capacity Position
Potential loss of PG&E’s bundled load caused by CCA, DA, and DG
is expected to increase in the future. As a result, it is increasingly

10

important to consider PG&E’s bundled portfolio positions when

11

procuring long-term contracts for PG&E’s bundled customers.

12

However, NMV does not consider PG&E’s bundled portfolio

13

positions. For example, capacity Value in PG&E’s NMV calculation

14

represents the market price of capacity, which reflects the capacity

15

position of the CAISO footprint. It is possible the CAISO footprint could

16

be short a type of capacity, generic or flexible, for which PG&E’s

17

bundled portfolio is long.

18

When PG&E’s bundled portfolio is long, either generic RA or flexible

19

RA, the excess capacity must be sold by PG&E, before the delivery

20

period, to realize the value of that capacity. But, demand in the market

21

for PG&E’s excess generic RA or flexible RA for a given delivery period

22

is uncertain. Even if there is demand for a given delivery period,

23

PG&E might only be able to sell its excess generic RA or flexible RA at

24

a discounted price. This situation is further constrained by the current

25

California Public Utilities Commission (CPUC or Commission) RA rules,

26

which require flexible RA to be bundled with generic RA. Thus, PG&E

27

can neither sell a resource’s flexible RA and keep the generic RA; nor,

28

sell a resource’s flexible RA to one entity and sell the generic RA rights

29

from the same resource to a different entity.

30

In PAV, PG&E will account for this discrepancy between the market

31

price of a type of capacity and the lower value of that same type of

32

capacity in PG&E’s bundled portfolio when PG&E’s net capacity position

33

is long. PG&E will apply a zero or negative adjustment to the Capacity

34

Value from the NMV calculation based on PG&E’s bundled portfolio’s
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1

net capacity position for generic RA and flexible RA for each delivery

2

month over the term of the Offer.

3
4
5

3. Qualitative Criteria
a. Project Viability
PG&E may review the likelihood that any resource(s) associated

6

with an Offer can satisfy the requirements of the Agreement. This

7

assessment may be based on a review of the status and plans for key

8

project activities (e.g., financing, site access, permitting, engineering,

9

procurement, construction, interconnection, start-up and testing,

10

operations, fuel supply, water supply, wastewater discharge, labor

11

agreements, etc.).

12

The project viability analysis may include an evaluation of the

13

environmental characteristics and environmental impacts of a project.

14

The evaluation may consider environmental permitting

15

(e.g., Participant’s identification of required permits, schedule for

16

acquisition of all necessary permits, and a reasonable demonstration of

17

its ability to comply with all applicable environmental laws and

18

regulations through the contract term) and environmental impacts to air

19

quality, water (including water usage and discharge water quality and

20

quantity), and solid and hazardous waste generation and disposal.

21

The evaluation may also consider environmental leadership, which may

22

include, but is not limited to, community relations, proximity to other

23

emitting and discharging facilities, and the use of (or plans to upgrade

24

to) advanced environmental technology to reduce impacts. The review

25

of an Offer may include the technical reliability of an Offer to assess how

26

the project’s plant configuration, operating characteristics, and plant

27

operations are likely to meet the Agreement’s performance

28

requirements.

29
30

b. Supplier Diversity
It is the policy of PG&E that Diverse Business Enterprises (DBE)

31

such as Women-, Minority- and Service Disabled Veteran-owned

32

Business Enterprises (WMDVBE) and Lesbian, Gay, Bisexual, and

33

Transgender-owned Business Enterprises (LGBT) shall have the
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1

maximum practicable opportunity to participate in the performance of

2

Agreements resulting from this Solicitation. PG&E encourages

3

Participants to carry out PG&E’s policy and contribute to PG&E’s

4

supplier diversity goal by achieving greater than 30 percent of all

5

procurement with WMDVBEs. The Supplier Diversity evaluation would

6

take into account the Participant’s status as a WMDVBE, intent to

7

subcontract with WMDVBEs, and the Participant’s own Supplier

8

Diversity Program.

9

Supplier Diversity may be a consideration in the selection process.

10

If Participant is selected and an applicable agreement is negotiated,

11

the agreement will include a requirement to make good faith efforts

12

toward meeting the contracted supplier diversity target, and successful

13

Participant(s) will be expected to report payments made to WMDVBEs

14

to support the project, upon request but no less than annually.

15
16

c. Credit
PG&E may consider the Participant’s capability to perform all of its

17

financial and financing obligations under the Agreements and PG&E’s

18

overall credit concentration with the Participant or its banks, including

19

any of Participant’s affiliates.

20
21

d. Contract Modifications
PG&E may assess the materiality and cost impact of any of

22

Participant’s proposed modifications to Storage RFO requirements and

23

the applicable Agreement or term sheet. PG&E strongly encourages

24

Participants to only make those changes to the Agreement that address

25

particular technology, project development or operational issues.

26

e. Counterparty Concentration

27

PG&E may consider the volume of energy or capacity already under

28

contract from a particular counterparty, as well as Offers received in this

29

Storage RFO. Already having too much energy or capacity from a

30

particular counterparty under contract could move an offer lower in the

31

ranking.
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1
2

f.

Technology Diversity
PG&E may consider the diversity of resources submitted in the RFO

3

when evaluating Offers for PG&E’s shortlist. In this context, technology

4

diversity includes use cases and the application of the attributes of

5

energy storage technology to achieve diverse performance patterns.

6
7

g. Safety
For each offer, PG&E will ask for information from offering party

8

regarding the safety history and practices of the entities that would

9

construct, operate, own or maintain the projects, and safety information

10
11

related to the technology for the project.
h. Term and Commercial Operation Date Diversity

12

PG&E considered a shorter term (or “tenor”) and earlier start date as

13

factors that could move an offer slightly higher in the ranking to establish

14

the shortlist, because this could accelerate PG&E’s accumulation of

15

experience with diverse applications of energy storage.

16

C. Consistent Evaluation Protocol for Energy Storage Benchmarking and

17

General Reporting Purposes

18

1. Background

19

The Decision Adopting Energy Storage Procurement Framework and

20

Design Program (the Storage Decision) requires the IOUs to confer with

21

Energy Division Staff to develop a consistent evaluation protocol to be used

22

for benchmarking and general reporting purposes.20 Accordingly, PG&E,

23

San Diego Gas and Electric (SDG&E), and Southern California Edison

24

(SCE) worked with the Energy Division to create the CEP document.

25

In Appendix A of the Decision, Section (3)(d), the CEP is described as:

26
27
28
29
30
31
32

An evaluation protocol consistent across the IOUs that includes a
consistent set of assumptions and methods for valuing storage benefits,
such as market services and avoided costs, and estimating project costs
that allow adjustments for utility-specific factors (such as location,
portfolio, cost of capital, etc.) and utility-specific modeling tools based
outputs affecting valuation as appropriate to provide a consistent basis
for comparison across utilities, bids, and use cases.

20 D.13-10-040, at 63.
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1

The CEP includes both quantitative and qualitative information.

2

The CEP is not meant to directly correlate to IOU-specific evaluation or

3

shortlisting criteria. Therefore, the outcome under the CEP will differ from

4

the outcome under the IOU-specific evaluation protocol.

5

Because the “Decision on Track 1 Issues,” D.16-01-032, found that the

6

current CEP format will provide sufficient information to compare bids across

7

the IOUs and did not propose any changes to the CEP for the 2016 Storage

8

RFO, the CEP has not been changed from the version that was submitted in

9

PG&E’s application for authorization to conduct its 2014-2015 ES RFO,

10
11

Application 14-02-008.21
2. Scope

12

Nothing in the CEP is to be construed or implied as restricting or

13

invalidating the assumptions, models, tools, and analysis each IOU might

14

choose to value, rank, or shortlist the physical and financial merits of offers

15

or bids from the IOUs’ energy storage solicitations (Offers) that might be

16

received to comply and fulfill each IOU’s energy storage needs at the

17

transmission, distribution, and customer levels.

18

As stated in the Decision, the CEP is only for “benchmarking and

19

general reporting purposes” and is not a replacement for the IOUs’

20

individual, proprietary, evaluation protocols to be used to evaluate the cost

21

and benefits or other quantitative or qualitative aspects of Offers resulting

22

from IOU energy storage solicitations.

23

The CEP is focused on the methodology to determine NMV.22 For the

24

CEP to yield consistent numerical results across the IOUs for reporting

25

purposes, publicly available information will be used as a substitute for the

26

confidential, commercially sensitive inputs the IOUs will use in evaluation of

27

actual commercial Offers from market participants.

28

Beyond NMV, each IOU will have specific qualitative and quantitative

29

elements that will be used to evaluate and select energy storage projects.

21 Rulemaking 15-03-011, Order Instituting Rulemaking to consider policy and
implementation refinements to the Energy Storage Procurement Framework and Design
Program (D.13-10-040, D.14-10-045) and related Action Plan of the California Energy
Storage Roadmap, Findings of Fact 9 and 10.
22 Described in Section 7 below.
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1

Those IOU-specific qualitative and quantitative elements are not included in

2

the CEP and will not be limited by the CEP. The Decision clarifies this intent

3

as follows.
We agree with parties that any actual finding of cost-effectiveness
should only be done in a utility application for approval of storage
contracts or rate-based additions, where there is a specific project and
actual project inputs. . . . As such, we shall allow the IOUs to propose
their own methodology to evaluate the cost and benefits of bids.23
[Emphasis added.]

4
5
6
7
8
9
10

The CEP shall not be implemented into a model. To complete the

11

CPUC’s benchmarking and reporting goals, each IOU will evaluate the

12

quantitative and qualitative elements of short-listed energy storage projects

13

through its respective models, albeit using publicly available input

14

assumptions needed to calculate NMV. Given that the purpose of the CEP

15

is to provide a succinct comparison tool for storage Offers, it is not possible

16

to capture every cost and benefit of storage Offers in the CEP. The scope

17

of the CEP includes all three of the storage domains defined in the

18

Decision—transmission, distribution and customer—in either a quantitative

19

or qualitative form.

20

3. Presentation Format for CEP
The presentation format for Offers under the CEP will be an electronic

21
22

spreadsheet, an example of which is included as Attachment 5A of this

23

chapter of testimony (the CEP Spreadsheet).24 The CEP Spreadsheet will

24

include prescribed column headings for information describing the Offers.

25

Per the Decision, this information will be based on a, “consistent set of

26

assumptions and methods for valuing storage benefits” as described herein.

27

For each of the Offers, the Spreadsheet will include:

28



described in Section 6 below.

29
30

Descriptive Information about the Offers and their proposed projects, as



Quantitative Information consisting of an NMV calculation, inputs to

31

NMV, and the benefit and cost components used to calculate NMV, as

32

described in Section 7 below.

23 D.13-10-040, p. 63.
24 This document and its attached spreadsheet constitute the CEP in its entirety.
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1



Qualitative Information consisting of an indication of which energy

2

storage end uses25 might exist for each of the Offers, as described in

3

Section 8 below.

4

The CEP Spreadsheet will not include all evaluation rating or ranking

5

elements or criteria that may be considered in utilities’ evaluations of Offers.

6

For example, the CEP Spreadsheet does not capture information on:

7

(1) Location; (2) Portfolio Need; (3) Contract Length; (4) Project Viability;

8

(5) Supplier Diversity; (6) Credit Status including Counterparty

9

Concentration; (7) Number of Proposed Modifications to the PPA; and

10

(8) the Offer’s consistency with and contribution to California’s goals for the

11

energy storage program.

12

4. Confidentiality
Information provided to the Commission via its staff is confidential under

13
14

California Public Utilities Code Section 583 and confidentiality requirements

15

contained in Decisions 06-06-066 and 13-10-040. Such information may be

16

shared with each IOU’s PRG, or other regulatory agencies under the

17

appropriate confidentiality protection, without destroying the confidentiality

18

protection afforded by the Commission.

19

5. Standardized Planning Assumptions
The calculation of NMV requires assumptions for several inputs,

20
21

including, but not limited to:

22



Forecast hourly energy prices

23



Forecast capacity prices

24



Forecast ancillary services value26

25



Forecast monthly natural gas prices

26



Discount rate

27



System loss factors

28



Forecast greenhouse gas (GHG) costs

25 As identified in the Decision Adopting Proposed Framework for Analyzing Energy
Storage Needs (D.12-08-016), August 6, 2012, at 23.
26 In the absence of a publicly available forecast of ancillary services prices, the CEP will
use surrogate prices for ancillary services based on agreed upon monthly percentages
of energy prices.
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1

For any calculations under CEP, publicly available information will be

2

used. One of the Commission’s consultants, Energy and Environmental

3

Economics (E3)27 produced an avoided cost calculator, which provides

4

some public information. This avoided cost calculator includes a publicly

5

available forecast of natural gas prices using the 2011 Market Price

6

Referent (MPR) methodology and a public forecast of GHG prices using the

7

2009 MPR methodology.28 In addition, E3’s avoided cost calculator also

8

includes public price forecasts for energy and capacity, system loss factors

9

for each IOU, and discount rates for each IOU.29 The most recent avoided

10

cost calculator is named “DERAvoidedCostModel_v3.9_2011 v4d.xlsm”

11

and is available on E3’s website.30 The aforementioned information from

12

E3’s avoided cost calculator will be included in the CEP as input

13

assumptions.

14
15
16

6. Descriptive Information Included in the CEP Spreadsheet
The CEP Spreadsheet will include descriptive information about the
Offers as listed in Table 5-2.

27 For background, note that E3 also produced the Commission’s MPR model.
28 The MPR models are available at http://www.ethree.com/public_projects/cpuc3.php.
29 E3’s describes the source of inputs—e.g., discount rate, system losses and GHG
costs—and calculation methodology of outputs—e.g., energy, capacity and natural gas
prices—for the publicly available information in its avoided cost calculator in two
documents at http://www.ethree.com/public_projects/cpucdr.php. The names of the
two documents are: “Revised DG Cost Effectiveness Framework Avoided Cost
Methodology Description” and “Avoided Cost Methodology Description.”
30 http://www.ethree.com/public_projects/cpuc5.php.
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TABLE 5-2
DESCRIPTIVE INFORMATION INCLUDED IN THE CEP SPREADSHEET

1
2
3

IOU
(PGE/SCE/SDG&E)

Commercial Operation Date

Self-Discharge in
Stand-By (MW/hour)

Name of Shortlisted
Project

Term
(Years)

Ramp Rate –
Charge/Discharge,
Up/Down (MW/hour)

Interconnection Voltage
(kV)

Max Capacity –
Charge/Discharge at Grid
Connection Point (MW)

AGC (Yes/No)

Interconnection Level
(Transmission/Distribution)

Min Capacity –
Charge/Discharge at Grid
Connection Point (MW)

Regulation at Zero –
Up/Down (Yes/No)

Local Capacity Area

Qualifying RA Capacity
(MW)

Contract Cost ($)

Zone
(NP/ZP/SP)

Duration of Max Sustainable
Discharge Rate
(Hours)

Variable O&M for
Discharging ($/MWh)

Status
(New/Existing)

Efficiency at Max Capacity
(%)

Fixed O&M dollars per
kilowatt-year ($/kW-year)

Product
(Dispatchable/RA)

Max Daily Switches –
Charge/Discharge (# Charges
per Day)

Energy Storage
Technology

Max Cycles per Lifetime
(# Cycles)

7. Quantitative Information Included in the CEP Spreadsheet
a. Net Market Value Overview
For the CEP, the Offers will be evaluated in terms of $/kW. NMV is

4

the NPV of future benefits minus future costs for the projects resulting

5

from the Offers. The benefits will include the items listed in Table 5-2,

6

levelized in $/kW. Costs will be defined as the direct and indirect, fixed

7

and variable costs of a given project over its term. Costs will include the

8

items listed in Table 5-2, levelized in $/kW.

9
10

The CEP Spreadsheet will include quantitative information about the
Offers as listed in Table 5-3 below.
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TABLE 5-3
QUANTITATIVE INFORMATION INCLUDED IN THE CEP SPREADSHEET

Market Benefits
(Levelized $/kW)

Market Costs
(Levelized $/kW)

Capacity/Resource
Adequacy Value

Fixed Capacity Payments
and Fixed O&M Cost

Energy Value

Charging Costs and
Variable O&M Cost

Ancillary Services Value

Network Upgrade Cost
(Paid by CAISO
Consumers)

Distribution Investment
Deferral Value
(If Applicable to Project)

GHG Compliance Cost
(If Applicable to Project)
Debt Equivalency Cost
Market Participation
Costs

1
2

NMV is calculated for each Offer with the following formula based on
publicly available information:

3

NMV = (C + E + AR + DD) – (F + V + N + GHG + DE + MPC)

4

Where:

5

C = Capacity/Resource Adequacy Value

6

E = Energy Value

7

AR = Ancillary Services Market Value

8

DD = Distribution Investment Deferral Value

9

F = Fixed Capacity Payments and Fixed O&M Cost

10

V = Charging Costs and Variable O&M Cost

11

N = Network Upgrade Cost

12

GHG = GHG Compliance Cost (if applicable to project)

13

DE = Debt Equivalency Cost

14

MPC = Market Participation Costs

15

b. Capacity/Resource Adequacy Value

16

The value of capacity/RA associated with each Offer will be

17

determined based on the projected monthly qualifying RA capacity and

18

publicly available forecast capacity prices.
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1

c. Energy Value

2

The market value of energy deliveries is based on the hourly

3

generation profile of each Offer considering operating characteristics

4

and limitations, such as delivery date, delivery term and delivery location

5

and operational constraints. The market value of the energy will be

6

based on the publicly available forecast energy prices. The quantity of

7

energy delivered will be an output of each IOU’s dispatch modeling tool.

8

System loss factors both at the transmission and distribution level

9

depending on the interconnection will be used to incorporate losses

10

specific for each IOU.

11

d. Ancillary Services Value

12

A/S value will be assessed based on the A/S capability of each

13

Offer. In the absence of a publicly available forecast of A/S prices,

14

the CEP will use surrogate prices for A/S based on agreed upon

15

monthly percentages of hourly energy prices.31 A/S values will be

16

determined by each IOU’s dispatch modeling tool using the surrogate

17

A/S prices. An energy storage device can generally operate in either

18

the A/S market or the real time energy market but not both.

19

e. Distribution Investment Deferral Value
For Offers that provide a distribution investment deferral value, as

20
21

calculated by each IOU using its own criteria, the resultant value will be

22

shown for benchmarking and reporting purposes.

23
24
25

f.

Fixed Capacity Payments and Fixed O&M Cost
The fixed payments for the project will be provided in the Offers.

g. Charging Costs and Variable O&M Cost

26

Charging costs for energy storage includes the cost of electricity to

27

charge the project. The source of VOM, station use and other variable

28

costs will be provided in the Offers. The amount of charging used by an

29

energy storage project will be determined by each IOU’s dispatch

30

modeling tool.
31 Before utilities submit their completed CEP Spreadsheets including information on their
shortlisted Offers, the IOUs will work with the Energy Division to determine the
appropriate A/S price forecast to be used in the CEP valuation.
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1

h. Network Upgrade Cost
Transmission or distribution network-related costs will be part of the

2
3

Offer’s NMV. The IOUs may obtain and use results from Participants’

4

interconnection studies, if available. Otherwise each IOU will develop

5

and use its own estimate for transmission and distribution network

6

upgrade costs.
Each Offer will include in its bid price the estimated cost of all the

7
8

facilities needed to interconnect the project to the first point of

9

interconnection with the transmission system grid. These facilities are

10

referred to as direct assignment facilities, or “gen-ties.” Because these

11

costs are in the bid price, they are not included in the calculation of the

12

transmission adder.
Network upgrades include all facilities that: (1) enable the project to

13
14

be fully deliverable for RA counting purposes (upgrades after the point

15

where a project's electricity first interconnects with and enters the

16

subject utility's transmission grid); and (2) transmit or deliver the full

17

amount of power from the project. Network upgrades include:

18

(a) transmission lines; (b) transformer banks; (c) special protection

19

systems; (d) substation breakers; (e) capacitors; and (f) other equipment

20

needed to transfer power to the consumer.

21

i.

GHG Compliance Cost
For any energy storage project that includes technology that

22
23

generates GHG emissions, a GHG compliance cost will be calculated

24

and included in the NMV.

25

j.

Debt Equivalence Cost

26

Long-term procurement contracts held by IOUs are treated by credit

27

rating agencies as equivalent to long-term debt. This “debt equivalence”

28

increases an IOUs borrowing costs.

29

k. Market Participation Costs

30

For example, in order to arbitrage the day-ahead and real-time

31

market, the storage device must overcome the difference between the

32

day-ahead and real-time grid management charge (GMC) cost.
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1
2

8. Qualitative Information Included in the CEP Spreadsheet
To incorporate some qualitative value that cannot be captured in the

3

quantitative metrics, the CEP Spreadsheet also includes a grid of

4

20 end-uses as identified in the Decision Adopting Proposed Framework for

5

Analyzing Energy Storage Needs32 and listed in Table 5-4, below. For each

6

offer, the utility will identify which end uses are associated with that offer.

7

For each offer every end use will be scored with a “0,” “1,” or “2.” On this

8

scale, “2” will mean “primary function” for an offer; “1” will mean “secondary

9

function” for an offer; and “0” will mean “function not present” for an offer.
TABLE 5-4
END USES INCLUDED IN THE CEP SPREADSHEET

10

1. Ancillary Services:
frequency regulation

8. Intermittent resource
integration: wind
(ramp/voltage support)

15. Distribution peak
capacity support
(upgrade deferral)

2. Ancillary services: spin/
non-spin/replacement
reserves

9. Intermittent resource
integration: photovoltaic
(time shift, voltage sag,
rapid demand support)

16. Distribution operation
(voltage/Value at Risk
(VAR) support)

3. Ancillary services: ramp

10. Supply firming

17. Outage mitigation:
micro-grid

4. Black start

11. Peak shaving

18. Time-of-use (TOU)
energy cost
management

5. Real-time energy
balancing

12. Transmission peak
capacity support
(upgrade deferral)

19. Power quality

6. Energy price arbitrage

13. Transmission operation
(short duration
performance, inertia,
system reliability)

20. Back-up power

7. Resource Adequacy

14. Transmission
congestion relief

Note: the benefit of all end uses is not simply a sum of the benefits for

11

each end use. In some cases, allocating some portion of an energy storage

12

project to one end-use limits the ability of that portion of the energy storage

13

project to satisfy any other end-use. For example, since the same megawatt

14

of capacity cannot provide both regulation up and spinning reserve at the

32 Decision Adopting Proposed Framework for Analyzing Energy Storage Needs
(D.12-08-016), August 6, 2012, at 23.
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1

same time, it cannot receive value for both of those end uses at the same

2

time. However, in other cases, storage benefits can come from several

3

sources. The benefits for any given megawatt of storage capacity (or

4

fraction thereof) in any given hour, could come from multiple sources

5

specified in the CAISO tariff (such as Resource Adequacy capacity, energy,

6

and ancillary services) or from other sources, such as distribution or

7

customer end uses. Further, different portions of capacity of the same

8

storage project may receive value from different sources. For example, a

9

10-MW project could get value for 5 MW of regulation up and 5 MW of

10

spinning reserve at the same time.
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Pacific Gas and Electric Company
2014 Energy Storage Procurement Application
Chapter 5-Attachment A - Consistent Evaluation Protocol Spreadsheet

CEP Spreadsheet
The Consistent Evaluation Protocol (CEP) is for energy storage benchmarking and general reporting purposes, per D.13-10-040.
Offers:

1

2

3

etc.

Descriptive Items
IOU (PGE / SCE / SDGE)
Name of Shortlisted Project
Interconnection Voltage (kV)
Interconnection Level (Transmission / Distribution)
Local Capacity Area
Zone (NP / ZP / SP)
Status (New / Existing)
Product (Dispatchable / RA)
Energy Storage Technology
Commercial Operation Date
Term (Years)
Max Capacity (MW)
Min Capacity (MW)
Qualifying RA Capacity (MW)
Duration of Max Sustainable Discharge Rate (Hours)
Efficiency at Max Capacity (%)
Max Daily Switches -- Charge / Discharge (# Charges)
Max Cycles per Lifetime (# Cycles)
Self-Discharge in Stand-by (MW / Hour)
Ramp Rate -- Charge / Discharge, Up / Down (MW / Hour)
AGC (Yes / No)
Regulation at Zero (Yes/No)
Contract Cost ($)
Variable O&M for Discharging ($/MWh)
Fixed O&M ($/kW-Year)

Quantitative Items*
Market Benefits
(CEP
Assumptions)

Market Costs
(CEP
Assumptions)

Levelized Capacity RA Value ($/kW)
Levelized Energy Value ($/kW)
Levelized Ancillary Services Value ($/kW)
Distribution Investment Deferral Value - if applicable ($/kW)
Levelized Capacity Payments and Fixed O&M Cost ($/kW)
Levelized Charging Costs and VOM Cost ($/kW)
Levelized Network Upgrade Cost ($/kW)
Levelized GHG Compliance Cost (if applicable) ($/kW)
Levelized Debt Equivalency Cost ($/kW)
Levelized Market Participation Costs ($/kW)

NPV (CEP
Levelized Net Market Value $/kW
Assumptions)
NPV (Proprietary
IOU
Levelized Net Market Value $/kW
Assumptions)

Applicable End Uses ("2" = primary function; "1" = secondary function; "0" = function not present)

ISO / Market

Ancillary Services: Frequency Regulation
Ancillary Services: Spin / Non-Spin / Replacement Reserves
Ancillary Services: Ramp
Black Start
Real Time Energy Balancing
Energy Price Arbitrage
Resource Adequacy
Intermittent Resource Integration: Wind (Ramp / Voltage Support)

Generation

Transmission /
Distribution

Customer

Intermittent Resource Integration: PV (Time Shift, Voltage Sag,
Rapid Demand Support)
Supply Firming
Peak Shaving
Transmission Peak Capacity Support (Upgrade Deferral)
Transmission Operation (Short Duration Performance, Inertia,
System Reliability)
Transmission Congestion Relief
Distribution Peak Capacity Support (Upgrade Deferral)
Distribution Operation (Voltage / VAR Support)
Outage Mitigation: Micro-Grid
Time-of-Use (TOU) Energy Cost Management
Power Quality
Back-Up Power

*With the exception of "NPV (Proprietary IOU Assumptions)" all of the Quantitative Items are calculated using standardized planning assumptions, as discussed in the CEP.
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 6
RECOVERY OF ENERGY STORAGE COSTS

1
2
3

4

A. Introduction
The purpose of this testimony is to review the ratemaking and cost recovery

5
6

mechanisms that Pacific Gas and Electric Company (PG&E) will utilize to

7

recover costs associated with its procurement of energy storage pursuant to the

8

California Public Utilities Commission’s (CPUC or Commission) Decision

9

(D.) 13-10-040 (Energy Storage Decision) and D.14-10-045 (2014 Request for
Offers (RFO) Decision).

10
11

B. Authorization for Cost Recovery
The cost recovery discussion in this chapter is consistent with the framework

12
13

presented in Table 1 of the Energy Storage Decision and consistent with the

14

framework the Commission approved for PG&E in its 2014-2015 Biennial

15

Procurement cycle.1 PG&E intends to procure energy storage in the

16

three storage grid domains: (1) transmission-connected; (2) distribution-

17

connected; and (3) customer-connected or “behind-the-meter (BTM),” to achieve

18

its 120 megawatt energy storage procurement target (Target) for the 2016-2017

19

procurement cycle.
As described in D.13-10-040 and D.14-10-045, within each storage grid

20
21

domain, storage primarily performs one of these following four regulatory

22

functions: (1) generation/market function;2 (2) transmission reliability function;

23

(3) distribution reliability function;3 or (4) dual-use function as a facility providing

24

both generation/market and reliability functionality. The grid domain to which the

25

facility is interconnected, in combination with the regulatory function, actual

26

operation, and ownership by either a third-party or PG&E, will determine the

1

D.14-10-045.

2

In this case, the storage facility is a “Non-Generator Resource” as defined by the
California Independent System Operator (CAISO) tariff, which states, “Non-Generator
Resources”—Resources that operate as either Generation or Load and that can be
dispatched to any operating level within their entire capacity range but are also
constrained by a megawatt-hour limit to: (1) generate Energy; (2) curtail the
consumption of Energy in the case of Demand Response (DR); or (3) consume Energy.

3

Here, the storage facility functions as a “T&D Asset.”
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1

appropriate ratemaking mechanism for cost recovery of each form of energy

2

storage procured through this RFO. Note, however, that PG&E is not proposing

3

to procure energy storage with dual-use functions through its 2016 Energy

4

Storage RFO.

5

PG&E’s proposed cost recovery and ratemaking mechanism for the

6

2016-2017 procurement cycles is shown in Table 6-1 below. The form of cost

7

recovery request for each type of storage facility, PG&E’s ratemaking

8

mechanism or balancing account(s), and the rate component(s) that will recover

9

the costs are provided in separate columns for the form of energy storage.
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TABLE 6-1
COST RECOVERY BY STORAGE GRID DOMAIN

Line
No.

Storage Grid
Domains

Regulatory
Function

Ownership

Request

1

Utility-Owned
Generation/
Market

General Rate Case
(GRC) or Application or
Tier 3 Advice Letter

DistributionConnected

Rate Component

Utility-Owned Generation
Balancing Account (UGBA)
(Capital; operations and
maintenance (O&M) expense)

Generation

Energy Resource Recovery
Account (ERRA)
(Market Cost/Revenue)
or
New System Generation
Balancing Account (NSGBA)
(Cost Allocation Mechanism
(CAM) resources)

TransmissionConnected

2

Balancing Account

or
New System
Generation
Charge (NSGC)
for CAM
resources

Third-Party

Application

ERRA

Generation

Transmission
Reliability
(FERC)

Utility-Owned

Federal Energy
Regulatory Commission
(FERC) Transmission
Owner (TO) Rate Case

Transmission Access Charge
(TAC)

Transmission

Distribution
Reliability

Utility-Owned

GRC or Application

Distribution Revenue Adjustment
Mechanism (DRAM)
(Capital; O&M expense)

Distribution

Utility-Owned

GRC or Application

Generation/
Market

UGBA (Capital; O&M expense)
ERRA (Market Cost/Revenue)
ERRA

Third-Party

Application

Generation
Generation
or

or
NSGBA (CAM Resources)

3

NSGC for CAM
resources
Distribution

Behind-theMeter

1

Customer-Sited
Storage

Utility-Owned
or CustomerOwned

Utilize Existing
Program-Specific
Processes

or

Various

Public Purpose
Program

PG&E’s cost recovery for all Non-Generator Resources is determined by the

2

Commission. PG&E’s cost recovery for transmission reliability assets is

3

approved by the FERC. PG&E’s cost recovery for distribution assets is

4

approved by the Commission.

5

For Non-Generator Resources, the ratemaking balancing account that would

6

be utilized depends on whether storage is provided by a utility-owned facility or a

7

third-party purchase agreement.

8
9

This dissection of the energy storage domain by function and usage aligns
with the FERC’s Order 784, which established new accounting and reporting
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1

requirements for storage facilities under its Uniform System of

2

Accounts (USOA). The new FERC USOA for storage facilities was implemented

3

to better account for and report transactions associated with energy storage

4

devices used in public utility operations. In addition to establishing new electric

5

plant and associated O&M expense accounts by functional classifications—

6

production, transmission, and distribution—for new storage assets, the USOA

7

has protocols for recording costs in instances where an energy storage asset is

8

used to perform more than one function or purpose. In these cases, entities are

9

required to allocate the cost of the asset among the relevant energy storage
plant accounts based on the functions performed by the assets.

10

PG&E will describe its proposed ratemaking terms with more specificity in

11
12

the advice letter or application by which it seeks Commission or FERC approval

13

for any particular energy storage project.4

14

1. Transmission-Connected Domain

15

a. Transmission Asset for Reliability
PG&E proposes that transmission asset energy storage facilities

16
17

that defer transmission-level infrastructure investment be utility-owned.

18

PG&E will seek to collect the cost of such storage through the

19

transmission rate by including the project’s revenue requirement in its

20

TO rate case filed with the FERC.

21

b. Non-Generator Resource Providing a CAISO Market Function

22

PG&E may procure Non-Generator Resource energy storage that is

23

either co-located with a particular PG&E facility or a stand-alone storage

24

projects. The Non-Generator Resource may be owned by either a

25

third-party or by PG&E through a successful purchase and sale

26

agreement. For third-party or utility-owned storage projects, PG&E will

27

seek to recover the cost of such storage through its generation rate by

28

filing a separate application. Charges and credits for the operation of

29

the facility in the CAISO market will be included in PG&E’s generation

30

rate through PG&E’s annual ERRA Forecast proceeding and costs will

4

PG&E’s application for CPUC approval of the contracts resulting from its 2014-2015
Energy Storage RFO, Application 14-12-002 is an example of a PG&E application
seeking approval of storage projects.
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1

be recorded on an actual basis in ERRA. If the facility will be

2

PG&E-owned, its costs will be included in PG&E’s GRC. The revenue

3

requirement associated with the capital and O&M expenses for

4

utility-owned storage facilities will be recorded to PG&E’s UGBA for

5

recovery through the generation rate.

6

If the resource is being considered for system reliability, PG&E will

7

seek CAM treatment for the resource through the New System

8

Generation Charge (NSGC), consistent with Public Utilities Code

9

(Pub. Util. Code) §365.1(c) and §454.51. The costs associated with

10

third-party owned projects, and any CAISO market costs and credits

11

associated with the operation of the third-party facility will be included in

12

PG&E’s generation rate through PG&E’s annual ERRA Forecast

13

proceeding and recorded on an actual basis to ERRA.

14
15

2. Distribution-Connected Domain
a. Reliability

16

If the energy storage device is a distribution asset that supports

17

distribution system reliability, it must be utility-owned. PG&E would

18

either include the project’s revenue requirement as part of its GRC

19

request, or request approval of the revenue requirement in a separate

20

application, as appropriate. Costs associated with that facility would be

21

recovered through PG&E’s distribution rate and recorded to the DRAM.

22

At this time, PG&E is not proposing to procure distribution asset

23

storage service from a third-party-owned storage project. However,

24

third-party storage projects that support generation and market functions

25

will be considered and are discussed below.

26
27
28

b. Non-Generator Resource Providing CAISO Market Function and
Distribution System Reliability
A Non-Generator Resource that is connected on the distribution

29

system can be utility-owned or owned by a third party. For either

30

utility-owned or third-party storage projects in this category, PG&E will

31

request to recover the cost of such storage through its generation rate in

32

the appropriate Commission proceeding such as the GRC or in a

33

separate application.
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1

The revenue requirement associated with the capital and O&M

2

expenses for utility-owned storage facilities will be recorded to PG&E’s

3

UGBA for recovery through the generation rate. Charges and credits for

4

the operation of the facility in the CAISO market will be included in

5

PG&E’s annual ERRA Forecast proceeding and the costs will be

6

recorded on an actual basis in ERRA and recovered through PG&E’s

7

generation rate.

8

If the resource is being considered for system reliability, PG&E may

9

seek CAM treatment for the resource through the New System

10

Generation Charge (NSGC), consistent with Pub. Util. Code

11

§365.1(c) and §454.51. The costs associated with

12

third-party-owned storage facilities and any CAISO market costs and

13

credits associated with the operation of the third-party facility, will be

14

recorded to ERRA and recovered in PG&E’s generation rate.

15
16

3. Customer (Behind-the-Meter) Domain
The Energy Storage Decision provides that BTM or customer-side

17

storage targets may be fulfilled through existing programs such as the 2015

18

DR Application, the distributed generation/California Solar Initiative

19

rulemaking, and alternative-fueled vehicle rulemaking. PG&E proposes to

20

recover the cost of storage facilities procured through these existing

21

programs through the cost recovery protocols established for these

22

proceedings.

23

If PG&E procures customer-side storage resources as part of this RFO,

24

PG&E will propose cost recovery for the customer-sided resource as part of

25

the RFO application process that would be consistent with the regulatory

26

function the resource performs, (e.g., generation/market function and/or

27

distribution reliability function).

28
29

C. Stranded Cost Recovery
The procurement of market-based energy storage will meet the needs of

30

today’s bundled customers, but creates the possibility of stranded procurement

31

costs due to the departure of customers for whom storage was procured. For

32

energy storage procured during the 2014 Energy Storage cycle, D.14-10-045

33

authorized the investor-owned utilities (IOU) to use the Power Charge
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1

Indifference Amount (PCIA) to recover above-market costs associated with

2

departing load.

3

The IOUs also have submitted a Joint IOU Protocol proposal for a PCIA

4

methodology to determine potential above market costs for bundled service

5

storage in their applications for approval of energy storage procured in the

6

2014-2016 solicitation, in accordance with Commission direction.5
D.16-01-032, the recently issued decision in Track 1 of the Commission’s

7
8

storage rulemaking, reaffirms the Commission’s previous determination

9

regarding the PCIA, noting there is no new information to change the previous
determination for the purposes of the 2016 storage solicitation:

10
11
12
13
14
15
16
17
18
19
20
21

…while we found in D.14-10-045 that it was reasonable to authorize the
utilities to seek PCIA treatment of storage contracts resulting from the 2014
solicitations, we placed the burden of proof on the utilities to “demonstrate
circumstances that warrant PCIA treatment for specific proposed energy
storage generation/market projects procured for bundled service.” [footnote
omitted] We noted the lack of an approved PCIA methodology for
determining above market stranded costs and an insufficient showing of the
existence of stranded costs as reasons for hesitancy to go farther. Neither
of these conditions has changed as of today, therefore, we see no reason to
change our prior determination for the purposes of the 2016 storage
solicitation.6

22

The Track 1 decision also addresses parties’ comments that requested the

23

Joint IOU Protocol be addressed in the Track 2 scoping memo, noting that

24

although the decision declined to adopt the procedural recommendations by the

25

parties:

26
27
28

…the assigned Commissioner will take these concerns into account in the
development of the scope and schedule for A.15-12-003 and A.15-12-004,
along with the ongoing scope and schedule for Track 2 of R.15-03-011.

29

PG&E will request PCIA treatment for the applicable resources from this
RFO when it submits them for approval.

30

The market-participating energy storage procured through this solicitation is

31
32

likely to provide cost-effective integration of renewable energy. Section 454.51

33

subsection (a) requires the Commission to identify such resources, and

34

subsection (c) directs the Commission to “ensure that the net costs of any

35

incremental renewable energy integration costs procured by an electrical

36

corporation to satisfy the need” to ensure reliability and integrate renewable
5

D.14-10-045, Ordering Paragraph 1.3.

6

D.16-01-032, p. xx.
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1

energy in a cost effective manner “are allocated on a fully non-bypassable basis

2

consistent with treatment of costs identified in … Section 365.1.” Section 365.1

3

provides that the net capacity costs of generation resources needed to meet

4

system or local area reliability needs for the benefit of all customers will be

5

collected on a non-bypassable basis. This is accomplished through the CAM.

6

Thus, contracts resulting from the 2016 Energy Storage RFO may be eligible for

7

CAM treatment.

8
9

D. Conclusion
PG&E requests that the Commission approve its cost recovery proposals for

10

utility-owned and third-party storage facilities as outlined in Table 6-1 and

11

described in this testimony. PG&E will provide more details regarding the

12

specific ratemaking treatment for any individual project at the time PG&E

13

submits its request for approval of the project.
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PACIFIC GAS AND ELECTRIC COMPANY
STATEMENT OF QUALIFICATIONS OF OLYA ANGUELOV

1
2

3

Q 1

Please state your name and business address.

4

A 1

My name is Olya Anguelov, and my business address is Pacific Gas and
Electric Company, 245 Market Street, San Francisco, California.

5
6

Q 2

(PG&E).

7
8

Briefly describe your responsibilities at Pacific Gas and Electric Company

A 2

I am a Principal Distribution Planner in PG&E’s Electric Distribution Planning

9

Department. I coordinate the effort within Electric Operations to implement

10

the California Public Utilities Commission’s (CPUC or Commission) energy

11

storage decision. My key responsibilities include identification of potential

12

transmission and distribution projects that could be deferred by energy

13

storage systems, determination of the operational requirements of such

14

energy storage systems, and review of the methodology by which the

15

feasibility of such energy storage systems should be determined. I am also

16

the asset owner responsible for the development and operation of

17

distribution energy storage systems.

18

Q 3

Please summarize your educational and professional background.

19

A 3

I received my Bachelor of Science degree in computer engineering from the

20

University of Waterloo, Ontario, Canada in 2004. In 2012, I received a

21

Master of Business Administration degree from the University of California,

22

Los Angeles.

23

From 2005-2010, I worked for IDEX Health and Science as an Electrical

24

Engineer, Project Manager and Applications Engineer. As an Electrical

25

Engineer between 2005 and 2008, my responsibilities included software,

26

firmware and hardware design of micro-fluidic systems for High Pressure

27

Liquid Chromatography and Mass Spectrometry applications. As an

28

Applications Engineer/Project Manager between 2008 and 2010, I worked

29

with customers to identify new market needs, and led the development and

30

release of new products.

31
32

In 2011, I completed an internship with Suntech America’s Technical
Sales Department. My responsibilities included performing statistical
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1

modeling of Suntech solar panels and developing responses to requests for

2

proposals.
I joined PG&E in 2012 as an Associate in the Master of Business

3
4

Administration Leadership Program. In this capacity, I completed projects in

5

the Substation Maintenance and Construction as well as the Transmission

6

Operations departments focusing on process and performance

7

improvement. In 2013, I joined the Electric Operations Strategic Business

8

Management group as a Senior Manager, leading the Process Improvement

9

efforts for the entire Electric Operations business. In August 2015, I joined

10

PG&E’s Electric Distribution Planning Department as Principal Planner to

11

lead the effort within the Electric Operations to implement the CPUC’s

12

energy storage decision.

13

Q 4

What is the purpose of your testimony?

14

A 4

I am co-sponsoring the following testimony in PG&E’s Energy Storage

15

Procurement Plan 2016 Prepared Testimony:

16



Chapter 4, “Operational Requirements for Energy Storage Resources.”

17

Q 5

Does this conclude your statement of qualifications?

18

A 5

Yes, it does.

OA-2

PACIFIC GAS AND ELECTRIC COMPANY
STATEMENT OF QUALIFICATIONS OF DONNA L. BARRY

1
2

3

Q 1

Please state your name and business address.

4

A 1

My name is Donna L. Barry, and my business address is Pacific Gas and
Electric Company, 77 Beale Street, San Francisco, California.

5
6

Q 2

(PG&E).

7
8

Briefly describe your responsibilities at Pacific Gas and Electric Company

A 2

I am a Regulatory Principal in General Rate Case and Regulatory
Operations Revenue Requirement Analysis and Forecasting, under the

9
10

Senior Vice President of Regulatory Affairs. I am responsible for developing

11

testimony and analysis to support proceedings filed at the California Public

12

Utilities Commission on matters related to energy procurement and cost

13

recovery.

14

Q 3

Please summarize your educational and professional background.

15

A 3

I received my Bachelor of Science degree in Civil Engineering from

16

Washington State University and a Master of Business Administration

17

degree from Santa Clara University.

18

I began my career with PG&E in 1989 as an Engineer in the Engineering

19

and Construction Business Unit’s Gas Construction Department managing

20

gas distribution and pipeline replacement construction projects. From there,

21

I took an assignment in the Gas Supply Business Unit in the Gas

22

Engineering and Construction (GEC) Department as a Project Manager,

23

managing three gas backbone transmission projects before joining the Gas

24

Planning section in GEC where I analyzed the reliability of local transmission

25

and distribution systems. I subsequently joined the Cost of Service section

26

in the Rates Department where I performed cost of service studies and

27

marginal cost analyses supporting various gas and electric rate applications.

28

I joined the Electric Restructuring Cost Recovery section of the Revenue

29

Requirements Department in 2001 and Electric Energy Revenue and

30

Analysis and Ratemaking section in 2002. I was a Case Manager for the

31

Energy Resource Recovery Account (ERRA) Forecast from 2004 through

32

2006 and sponsored testimony in the case since 2004. I was also the

33

Principal Case Manager for the ERRA Compliance Review proceeding from
DLB-1

1

2003 through 2011. My responsibilities included coordination of the case

2

assessment and strategy development across multiple departments within

3

PG&E as well as sponsoring testimony related to the review of costs

4

recorded to the ERRA. The department and section were renamed as the

5

Energy Supply Proceedings Department in 2012.
I moved to my current position in Revenue Requirements and Analysis

6

in 2014.

7
8

Q 4

What is the purpose of your testimony?

9

A 4

I am co-sponsoring the following testimony in PG&E’s Energy Storage

10

Procurement Plan 2016 Prepared Testimony:

11



Chapter 6, “Recovery of Energy Storage Costs.”

12

Q 5

Does this conclude your statement of qualifications?

13

A 5

Yes, it does.

DLB-2

PACIFIC GAS AND ELECTRIC COMPANY
STATEMENT OF QUALIFICATIONS OF WILLIAM H. GAVELIS

1
2

3

Q 1

Please state your name and business address.

4

A 1

My name is William H. Gavelis, and my business address is Pacific Gas and
Electric Company, 77 Beale Street, San Francisco, California.

5
6

Q 2

(PG&E).

7
8

Briefly describe your responsibilities at Pacific Gas and Electric Company

A 2

I am an Expert Analyst in the Modeling and Analysis group within the Energy
Procurement organization. My responsibilities include modeling avoided

9
10

generation costs, evaluating cost effectiveness of energy procurement

11

offers—including energy storage and demand response—and analyzing

12

alternative pricing formulae for distributed generation.

13

Q 3

Please summarize your educational and professional background.

14

A 3

I graduated from the University of California, Berkeley, with a Bachelor of

15

Science degree in 1972. I received a Master of Business Administration

16

degree in Finance from The Wharton School, Graduate Division, University

17

of Pennsylvania, Philadelphia, in 1985.

18

From 1985-1991, I was a Senior Project Manager for Synergic

19

Resources Corporation, a utility consulting firm. During that time, I authored

20

or co-authored 22 consulting reports on financial analysis, demand

21

forecasting, statistical modeling, market research and program evaluation. I

22

contributed to a total of 60 consulting reports done for electric, gas, water

23

and solid waste utilities across the United States.

24

In September 1991, I joined PG&E as a Senior Planner in the

25

Measurement and Evaluation section of the Customer Energy Efficiency

26

Department. I became a Senior Rates Analyst in the Capital Recovery

27

section of the Revenue Requirements Department in April 1994. In October

28

1995, I began a short assignment as Division Leader—Business

29

Planning/Support Services in the East Bay division. I joined the Products

30

and Services Department of PG&E’s California Gas Transmission

31

organization in July 1996, first, as a Product Manager, then later, a Senior

32

Product Manager.

WHG-1

In April 2000, I became a Senior Regulatory Analyst in the Policy and

1
2

Strategy Development section of the Wholesale Customer Relations and

3

Strategy Department for Electric Transmission. In a July 2004

4

reorganization, my role moved to the Reliability Strategy section of PG&E’s

5

Power Contracts Department, originally as a Senior Regulatory Analyst, and

6

later as an Energy Trading Consultant. Through two more reorganizations, I

7

became a Senior Energy Supply Analyst in the Third-Party Contract

8

Strategy section of, first, the Energy Supply Department in January 2006,

9

and second, the Renewable Resource Development Department in August

10

2007. Finally, in March 2009, my role was moved to the Modeling and

11

Analysis group within the Energy Procurement organization when I began

12

my current assignment as an Expert Analyst.

13

Previously, I have submitted direct testimony in various Federal Energy

14

Regulatory Commission dockets and California Public Utilities Commission

15

proceedings.

16

Q 4

What is the purpose of your testimony?

17

A 4

I am sponsoring the following testimony in PG&E’s Energy Storage

18

Procurement Plan 2016 Prepared Testimony:

19



Chapter 5, “Evaluation Methodology.”

20

Q 5

Does this conclude your statement of qualifications?

21

A 5

Yes, it does.

WHG-2

1
2

PACIFIC GAS AND ELECTRIC COMPANY
STATEMENT OF QUALIFICATIONS OF GLENN E. GOLDBECK

3

Q 1

Please state your name and business address.

4

A 1

My name is Glenn E. Goldbeck, and my business address is Pacific Gas
and Electric Company, 77 Beale Street, San Francisco, California.

5
6

Q 2

(PG&E).

7
8

Briefly describe your responsibilities at Pacific Gas and Electric Company

A 2

I am the Manager in the Short Term Electric Supply group in the Energy
Policy and Procurement Department. I participate in the bidding and

9
10

scheduling decisions associated with the small energy storage resources

11

within PG&E’s supply portfolio.

12

Q 3

Please summarize your educational and professional background.

13

A 3

I received a Bachelor of Science degree in Chemical Engineering from the

14

University of California at Davis in 1979. I worked as a Process and Project

15

Engineer for Tosco Corporation at the Avon Refinery in Martinez, California

16

from 1980 through 1983. In 1983, I joined PG&E as a Project Management

17

Engineer supporting nuclear-related projects. In 1986, I received a

18

Professional Engineering License from the state of California. Subsequent

19

positions within PG&E have included individual and supervising roles in

20

energy procurement, environmental engineering, business planning and

21

performance engineering. In 1997, I joined PG&E’s Utility Electric Supply

22

Department as an Energy Trader involved with the star--up and

23

implementation of the new California Independent System Operator

24

Corporation and California Power Exchange Corporation markets. Since

25

2000, I have held a number of positions within the department now named

26

Energy Policy and Procurement involving energy trading, policy

27

development and advocacy, short-term planning and strategy, and support

28

of small storage procurement, operationalization and optimization.

29

Q 4

What is the purpose of your testimony?

30

A 4

I am co-sponsoring the following testimony in PG&E’s Energy Storage

31

Procurement Plan 2016 Prepared Testimony:

32



Chapter 4, “Operational Requirements for Energy Storage Resources.”

GEG-1

1

Q 5

Does this conclude your statement of qualifications?

2

A 5

Yes, it does.

GEG-2

1
2

PACIFIC GAS AND ELECTRIC COMPANY
STATEMENT OF QUALIFICATIONS OF CHARLES H. POST, JR.

3

Q 1

Please state your name and business address.

4

A 1

My name is Charles H. Post, Jr., and my business address is Pacific Gas
and Electric Company, 77 Beale Street, San Francisco, California.

5
6

Q 2

(PG&E).

7
8

Briefly describe your responsibilities at Pacific Gas and Electric Company

A 2

I am a Principal in the Renewable Energy group of the Energy Procurement
Department. I function as the Program Manager for the implementation of

9

energy storage at PG&E.

10
11

Q 3

Please summarize your educational and professional background.

12

A 3

I graduated from the University of Virginia, with a Bachelor of Arts degree

13
14

in 1989.
From 1989-1997, I worked for various law firms in Washington, D.C.,

15

supporting regulatory activities at the Federal Energy Regulatory

16

Commission (FERC).

17

From 1997-1998, I worked for various law firms in San Francisco,

18

California, supporting regulatory activities at the California Public

19

Utilities Commission.

20

From 1998-2000, I worked for PG&E Energy Service in San Francisco,

21

California, as a Market Development Analyst. My function was to open

22

markets in Arizona in New York to allow PG&E Energy Services to provide

23

retail services to customers in those states.

24

I joined PG&E as an employee in 2000, as a Senior Analyst in its

25

Electric Transmission Rates organization supporting rate recovery at FERC

26

for PG&E’s transmission investments. I remained in that organization until

27

2004, when I moved to PG&E’s Energy Procurement organization.

28

My roles in Energy Procurement focused on PG&E’s efforts to meet its

29

Renewables Portfolio Standard (RPS). My activities ranged from managing

30

early RPS Request for Offers, to negotiating RPS agreements for both

31

third-party and utility ownership, and managing the RPS program. In

32

March 2014, I transitioned to my current role in Energy Procurement

33

focused solely on PG&E’s efforts to meet its energy storage obligations.
CHP-1

1

Q 4

What is the purpose of your testimony?

2

A 4

I am sponsoring the following testimony in PG&E’s Energy Storage

3

Procurement Plan 2016 Prepared Testimony:

4



Chapter 1, “Overview and Policy.”

5



Chapter 2, “Report on Existing and Eligible Storage Resources.”

6



Chapter 3, “Intended Procurement of Energy Storage Resources.”

7

Q 5

Does this conclude your statement of qualifications?

8

A 5

Yes, it does.

CHP-2

