ES 5
&l

FILED

STATE OF CALIFORNIA 11-14-11
04:59 PM

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE

Order Instituting Rulemaking on the

Commission’s Own Motion to Consider Rulemaking 09-08-009
Alternative-Fueled Vehicle Tariffs, Infrastructure (Filed August 20, 2009)
and Policies to Support California’s Greenhouse

Gas Emissions Reduction Goals.

SUBMETERING PROTOCOL WORKSHOP REPORT

JANET S. COMBS
ANDREA L. TOZER

Attorneys for
SOUTHERN CALIFORNIA EDISON COMPANY

2244 Walnut Grove Avenue
Post Office Box 800
Rosemead, California 91770
Telephone:  (626) 302-1524
Facsimile: (626) 302-7740
E-mail:janet.combs@sce.com

Dated: November 14, 2011

LAW #1699823



BEFORE THE PUBLIC UTILITIES COMMISSION OF THE
STATE OF CALIFORNIA

Order Instituting Rulemaking on the

Commission’s Own Motion to Consider Rulemaking 09-08-009
Alternative-Fueled Vehicle Tariffs, Infrastructure (Filed August 20, 2009)
and Policies to Support California’s Greenhouse

Gas Emissions Reduction Goals.

SUBMETERING PROTOCOL WORKSHOP REPORT

Pursuant to Decision 11-07-029 Phase 2 Decision Establishing Policies to Overcome
Barriers to Electric Vehicle Deployment and Complying with Public Utilities Code Section
740.2, issued July 25, 2011 (Decision), Southern California Edison Company (SCE) submits, on
behalf of itself, Pacific Gas and Electric Company, and San Diego Gas & Electric Company
(collectively, the Utilities), this Submetering Protocol Workshop Report (Workshop Report),
attached as Attachment A.

The Workshop Report, which is not based on a transcript, represents the best effort of the
Utilities to capture the positions of the participants presented at the workshop on October 27,

2011, and has not been reviewed or approved by other interested parties.



November 14, 2011

Respectfully submitted,

JANET S. COMBS
ANDREA L. TOZER

/s/ Andrea L. Tozer

By:  Andrea L. Tozer

Attorneys for
SOUTHERN CALIFORNIA EDISON COMPANY

2244 Walnut Grove Avenue
Post Office Box 800
Rosemead, California 91770
Telephone:  (626) 302-6713
Facsimile: (626) 302-6693
E-mail:andrea.tozer@sce.com

1
N
1



Attachment A

Submetering Protocol Workshop Report




Pacific Gas and SOUTHERN CALIFORNIA -
m Electric Company e ED|SON SEGE

1]
A QS: Sempra Energy wtinyy

California Public Utilities Commission
Submetering Protocol Workshop Report

As Directed by Alternative-Fueled Vehicle Proceeding R.09-08-009,
Decision 11-07-029 Ordering Investor-Owned Utilities To Develop Protocols
Supporting The Use Of Customer-Owned Submeters For Use In Billing EV Load

Pacific Gas and Electric Company
Southern California Edison
San Diego Gas & Electric

Document Version: 0.6 — November 14, 2011

A California Investor-Owned Utilities joint initiative.
Confidential — Joint Defense Privilege



Pacific Gas and SOUTHERN CALIFORNIA -
m Electric Company e ED|SON SEGE

1]
A QS: Sempra Energy wtinyy

Contents

1 Introduction to WOrKShop REPOIE.....ccccccciiiinnneneeereeeetneteeeiiseesssesssssssnnnsneesssesesssssssssssssssssssssnnnnsanessassans 3

2 Summary of WOrKSROP .....cooviiiiiiiiiiiiiiiiiiiiniininininsninsr e sssssssssssssssessssnessssnessssnesans 4
2.1 EXECULIVE SUMIMATY ..ueovtiuiriietirtinieniestesteteiteteit ettt et sse st ebeseesse s estenee st eseesesbeebesee et esaeseenseneennenes 4
2.2 WOrkshop INtrOQUCHION ......c.evuiriiriiiierteteectee ettt e 6
2.3 Use of Submeters in Various Locations: Use Cases ........c.cceerrerrerenireeinineneneeseneeseesnenennes 18
2.4  Submetering Technical REQUITEMENTS .........ooveriirierieieiiiieiceeee e 24
2.5  Submetering Administrative and Regulatory Requirements...........ccccceeveeverenenenienenieneneennes 27
2.6 CloSING COMIMENLS .....eeueeuerrinrertitentetesteeeiteuteteetesteesesse st b e eesteseesteseeseesesbesbeebeseeeseneenaeneeneennas 29

Appendix A — 10U Perspectives on Customer and Market Conditions and Outlook ...........cceeeeeiiiiiieniinnnnn. 32

Appendix B - California Department of Food and Agriculture_(CDFA) Division of Measurement Standards

(DMS) Perspectives 0N SUDMELEIING........cciviiiiiiiiiiirirennerrreeetreeeeeissessssessssssssssnnnesesesessassssssssssssssssssnnnnnes 35
Appendix C — Better Place Presentation.......cccccciiiiiiiiiiiiiniiinnnsnnneeiiiiiiieiiississssssssisessiisisssssssssssssns 37
Appendix D — Coulomb Presentation ..........cccciiiiiiiieeeeeiiiiieiiniiiieiineensiiiiiessssmmsssssssssssssssssssssses 41
Appendix E — ECOtality Presentation ..........cecccceiiiiiiiiiiiienneeeeiiiiiiiiiiiiieenemsmmssssiiiessssssssssssssssssssssssnnns 46
Appendix F — General Motors Presentation .........ccceiiiiiiiiiiinnnnnnnseneeeeiniiieniinsssssssmmsssssssssesssssssssssssssssssns 51
Appendix G — NRG EV Services / €VE0 Presentation........cccccecveeecieeeecseescsneesesessessessessessessessessessessssssseeses 55
Appendix H — 10U Use Case Presentation ...........ccceiiiiieeeeeeniiiiiiiiiiiiiennnmssssiisssiimmsssssssssssssssssssssssssssssses 61
Appendix | — Submetering Protocol Technical Requirements Presentation ........c.ccccceriiiissenniicssinnnnnisinnne 69
Appendix J - Communication Functionality, Standards, and Security Requirements........cccccceeeeiiiieeiiiinnns 70
Appendix K — Methodology for Settling DiSPULeS........ccciiiiiririrnnnnnnrnneiiiiiiieiiiiiiseseeeseesssnsee 72
Appendix L— Develop Rules for Incorporating Subtractive Billing into Submetering Tariffs....................... 74
AppendiX M — ClOSING COMMENTS .....cccceiirrrrrnnneeneeereereteeesiseessssssssssnssnnsssesesssessssssssssssssssssnsnnsnnssssssssssnsssss 75

November 14, 2011 Page 2



Pacific Gas and
) Electric Company

1

Introduction to Workshop Report

EDISON

-
Sa8E

A Qs" Sempra Energy wtiity

The CPUC hosted a workshop on October 27, 2011 to review the perspectives, findings, and preliminary

recommendations resulting from discussions held between August and October Participants in those

discussions included the following California state agencies, California utilities, and national automakers,
EVSE manufacturers, and EVSPs:

AeroVironment
Better Place

California Public Utilities Commission
Energy Division (CPUC)

California State Department of Food and
Agriculture Division of Measurement
Standards (DMS)

Clean Fuel Connections
Coulomb Technologies

Ecologic Analytics

Ecotality

Ford Motor Company

General Motors

Itron

Mitsubishi Motors

Pacific Gas & Electric (PG&E)

San Diego Gas & Electric (SDG&E)
Southern California Edison (SCE)
SPX

This report includes the following content:

e A recap prepared by PG&E, SCE, and SDG&E (collectively, the California Investor Owned Ultilities, or
“IOUs”) of discussion, questions, and responses that took place during the October 27, 2011 workshop

- Please note that the workshop was not recorded and that this report is not a transcript. The contents
were assembled as faithfully as possible from notes contributed by the following participants:

= Better Place

= Coulomb Technologies

= Ecotality

= General Motors

= NRG EV Services (eVgo)
= Pacific Gas & Electric

= San Diego Gas & Electric

= Southern California Edison

e An appendix including the presentations delivered during the workshop
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2  Summary of Workshop

2.1 Executive Summary

More than 60 people attended the October 27, 2011 submetering protocol workshop at the California Public
Utilities Commission along with several dozen callers & WebEx attendees. Presentations were made by the
three California Investor Owned Ultilities (IOUs), Better Place, Coulomb, ECOtality, GM and eVgo NRG.

The IOUs presented their perspective on the emerging EV market and related submetering use cases, issues
and recommendations in response to the CPUC’s Decision (D.) 11-07-029, the Phase 2 decision. In general,
the joint IOUs’ submetering perspective received support from the 3rd parties who presented and spoke at
the workshop. Several Electric Vehicle Supply Equipment Manufacturers and Service Providers spoke
positively about the pre-workshop discussions they had with the utilities. The 3rd parties actively participated
in the workshop asking numerous questions and voicing their opinion on many issues. Specifically, the 3rd
parties who spoke at the workshop:

e Agreed that they could be responsible for the management of data produced by their submeters

e Preferred an Internet cloud-based communication interface between the submeter embedded in the 3rd
party Electric Vehicle Service Equipment (EVSE) and the utility systems versus utilizing AMI or HAN

e Accepted responsibility for dispute resolution with their EV customers

e Agreed that the initial focus should be on developing the submetering protocol for the fixed submeter use

cases.

e Third parties planning to be Energy Service Providers for their submetering customers recommended
making use case three the first priority.

e Identified the need to include Demand Response issues in the development of the submetering protocol

e Questioned the IOUs’ requirement for a three-way agreement among the utility, the customer charging
the EV and the 3rd party and agreed it needed further analysis. In response, the IOUs offered to clarify
what was meant by a three-way agreement with a tariff approved by the Commission.
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While 3rd parties supported the IOUs general approach, the timeframe for this implementation was not
discussed. However, the IOUs did describe the conditions they believed were required to enable submetering.
The 3rd parties appeared to be in general agreement with the IOU’s guiding principles, including the need for:

e Communication and technical standards that leverage existing national standards whenever possible
e C(lear, efficient certification processes,

e Cost effective solutions, particularly related to potential submeter functions required by the California.
Department. of Food & Agriculture, Weights and Measures Division

e Accurate EV usage measurement

e Third party accountability including submeter ownership and responsibility for certification, accounting,
and billing.

All participants who presented or spoke during the workshop agreed that the resulting submetering protocol
should create a positive customer charging experience and make it as easy and cost effective as possible.

This workshop ended with a discussion of a broader effort by the CPUC, I0Us and 3rd parties to develop a
submeter protocol roadmap by December31, 2011. Next steps discussed included:

e Assessing the issues identified in the workshop
e Develop recommendations
e Identifying the resources and time required to develop the submetering protocol

e Building a roadmap to achieve the CPUC’s mandate.
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2.2 Workshop Introduction

2.2.1 Initiative Objectives/Timeline/Schedule

Presenter:

e Adam Langton, CPUC Energy Division
Presentation:

The CPUC:

e Presented its definition of submetering:
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- Submetering allows you to separately measure EV load, downstream from the primary meter.

e Described AFV OIR Phase 2 deadlines:

- Utility report due 15 days from October 28, 2011
- Roadmap report due December 31, 2011

- Submetering protocol due July 31, 2012

- Tariff sheets due September 1, 2012

e Described main goals for the day’s workshop:

- Identify implementation issues

- Discuss proposed use cases and identify additional ones

- Engage stakeholders and obtain feedback

November 14, 2011
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2.2.2  Utility Understanding of Customer and Market Conditions and Outlook

Presenter:

e Chetna Nanjappa, SCE
Presentation:

See Appendix A for presentation slides summarized below:
e PG&E, SCE, and SDG&E support CPUC’s key policy goals.

e Utility perspectives on submetering were developed through initial discussions with 3rd parties as well as
the utilities’ analysis. The utilities concluded from that analysis that submetering can provide a variety of
important benefits.

e The utilities also concluded that achieving CPUC’s policy goals and delivering the desired benefits will
require addressing a variety of complexities and unknowns.

e The utilities also found that the number of customers choosing to separately meter their EV charging was
low vs. EV customers selecting rates in which a single meter was used to track both home and EV power
usage.

e Overall, the utility analysis of submetering determined there was no easy way to provide an accurate and
cost-effective submetering solution in the short term.

e Therefore, the utilities concluded that a phased development approach would offer the best strategy for
enabling the submetering of EV load while matching development costs with actual, evolving
marketplace demand.

November 14, 2011 Page 7



Pacific Gas and SOUTHERN CALIFORNIA Y
m Electric Company — ‘E“D|‘S‘ON SBGE

A QS’S('rnpra Energy utinty
2.2.3 Audience Q&A

o  What is the current number of customers on EV rates?

- Approximately 900

What is the cost for a 2nd meter installation?

- Average $1500 (paid to electricians/EVSPs) based on information the utilities have been able to
gather from electricians, EVSPs, and customers

e Does SCE offer net metering + TOU? (The same question was then put to PG&E.)

- No reason why not, but not yet established.

- PG&E can currently bill NEM + TOU with a non-SmartMeter. The billing functionality to bill a
NEM + TOU + SmartMeter will be available later this year.

e Isthe $1,500 charged to the customer?

- Yes. This is money the customer, not the ratepayer, pays in order to upgrade or add a second panel to
accommodate a second meter and additional load.

- SCE clarified that the cost was an average, but can go up to $10,000 depending on location of the
panel, the amount of work required, or sometimes cost less.

- The $1,500 charge for a separate panel installed by a contractor is paid by the customer to the
electrician, not to the utility.
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2.2.4 California Department of Food and Agriculture Division of Measurement Standards
(CDFA/DMS)

Presenter:

e David Lazier, California Department of Food and Agriculture (CDFA) Division of Measurement
Standards (DMS)

Presentation:

See Appendix B for presentation slides summarized below.

The DMS representative:

e Presented its definition of a submeter for the workshop

e DMS’ and County Weights and Measures’ authority for submeter inspection and testing

e Described DMS meter testing specifics

DMS concluded that in its opinion:

e An EVSE submeter had to share all the characteristics of a utility meter, and a customer bill derived from
a submeter had to have all the requirements of a regular utility bill. The bill or invoice would be required
to match the display and show starting reading or count as well as ending read or count.

e Furthermore, a meter must have a display and it must be visible by the consumer without the use of tools.
The display may be viewable intermittently (by website, for instance) but not require a consumer owned
computer. Examples were viewable from a public computer or an apartment utility room that has to be
made available by management at a reasonable frequency or notice.

2.2.5 Audience Q&A

e s there any intent to have reciprocal licensing/permitting with other states?

- Right now, only CA is looking at certification of submeters

e Does every submeter need to be tested and certified?

- There is a one-time testing and certification for the submeter type. Afterwards, all submeters whose
type has already been tested and certified will receive a paper seal.
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e Do you allow a 3rd party to perform certification/self-certification or must it be performed at the DMS?
- It must be performed at DMS.

e s certification permitted at UL Labs?
- No, must be done at a county Department of Weights and Measures lab and every submeter must be
inspect every 10 years at the lab.
e Does sealing (to prevent tampering) happen at the DMS lab?

- It could be performed at the DMS lab or by a Dept of Weights & Measures inspector at the county
level.

e Do all meters need to be brought in every 10 years?

- Yes, usually done in rotation by owner

e How many meters are tested every year in CA?

- About 3,000-3,300

- Audience member noted we’re talking about 3 million EV submeters

e How often are taxi meters tested?

- Done every year, and some cities have the ability to certify/inspect

e How big is the team that does the testing/certification at the DMS?

- There have been recent staff cuts. 2 people at state level

- There are 55 departments at the county level that actually handle the certification and testing

e Does DMS oversee testing of flat rate submeters?

- DMS only governs submeters that charge based on kwh or hourly rate

- Adam to raise this issue with CPUC legal

e Does the DMS have jurisdiction of submetering communications?

- Not sure—have not yet looked at this space

e Some states don’t regulate or have a similar state funded department for regulating submeters. What do
these states do instead?

- Most states have a department that doesn’t work at the county level OR they don’t govern submeters
at all
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e Who handles consumer complaints?

- CDFA/DMS is responsible for complaints such as taxi meters, gas pumps at gas stations.

e [t seems like the DMS has archaic methods; is there a possibility of an electronic monitoring system,
etc.?

- Too early to tell what resources or process the DMS will have or use

2.2.6 Third Party Presentations

Presenter:
e Ted Bohn, Argonne National Labs

Presentation:

Briefly presented:
e  Government research on submeters

e Low cost $5-$10 materials to construct charging devices

Presenters:

Better Place, Coulomb, and ECOtality presented as an EVSP coalition.

e Ann Bordetsky, Better Place
e Richard Lowenthal, Coulomb Technologies

e Adrene Briones, ECOtality
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See Appendix C for presentation slides summarized below:

e The Better Place representative presented:

Basic assumptions

Key objectives for submetering implementation

Specific recommendations:

o EVSE manufacturers should own and self-certify submeters built into EVSEs, although EVSE
manufacturers are open to 3rd party certification by organizations such as UL

o The submetering protocol needs to balance feature requirements and cost-effectiveness

o Utility roles in submetering should include enabling billing true-up of EVSE power
consumption, establish a billing process that can enable EV service providers to credit or add to
utility customer bills the EV power cost through a line item on the customer’s bill, and
aggregate EVSE submeter billing for EV service providers

o Role of the utilities in submetering is largely to enable billing true-up of EVSE electricity
consumption

o The third party provider, not the utility, is responsible for billing disputes with the customer
through contractual agreement.

See Appendix D for presentation slides summarized below:

e The Coulomb Technologies representative:
- Presented the EVSP coalition’s understanding of the term “submetering”
- Expressed optimism about the submetering protocol proceedings

- Stated that requiring an EVSE owner to have a dedicated C12 ANSI meter—in either parallel or
submeter configurations—in order to get EV rates is an obstacle to EV adoption and that this
practice should be disallowed

Expressed approval of the IOUs for their direction in pursuing Subtractive Billing as opposed to
using the AMI infrastructure to read EVSE submeters

- Presented a series of illustrations emphasizing its positions on various metering strategies

- Coulomb concluded its portion of the EVSP coalition presentation with three final recommendations
on submetering:

o Should not require visual reading
o Should not require field removal

o Certification should be by a third party
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See Appendix E for presentation slides summarized below:

e The ECOtality representative delivered the final segment of the EVSP coalition presentation:

- Describing EV Project deployment locations, the blink EVSE, and installation configurations
- Presenting the benefits of having a submeter in the EVSE:
- Presenting diagrams and descriptions of three main data communication options

o The EVSP Coalition and members of the workshop audience (who voiced an opinion) were
united in preferring the first option:

=  Submeter embedded in EVSE communicates securely with 3rd party EVSP cloud-based
system. EVSP system in turn communicates securely with utility MDMS

2.2.7 Audience Q&A

e Can utility AMI networks be used for submetering data communication?

- Coulomb - The performance characteristics of AMI network works well to measure energy usage
every 15 minutes. If a customer swipes a credit card, that credit information needs to be sent to the
credit card companies and back to the charging station within a few seconds.

- ECOtality: It’s theoretically possible as the AMI it is already there; however, it is probably not the
most cost effective. Furthermore, we wouldn’t recommend the AMI for general use as
communications could be slow and problematic for EVSE providers.

e What is the feedback on the recommended communication method presented by the IOUs?

1

- GM - The “cloud-to-cloud” option makes the most sense to us because the AMI is not a “real-time’
system.

- PG&E - it’s viable, faster, and more transparent than use of the AMI network

- Coulomb — Many of the utilities prefer not to use the AMI network method

- Itron and GM - Yes, the utility-recommended communication sounds like the way to go
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Presenter: George Bellino, General Motors

Presentation:

See Appendix F for presentation slides summarized below:

e The GM presenter:

- Described GM’s recommendations for the required attributes, capabilities, and technical
requirements of an effective submetering system, including:

o Communications

o Association (of submeter to main meter)
o Certification

o Standardization

o Accountability

@ Cost Effectiveness

- GM concluded its presentation by itemizing the basic advantages of its submetering
recommendations

2.2.8 Audience Q&A

What is the scheduled timeline of the SAE standards completion:

- Hopefully, the standards will be complete by the end of 2012. 2847-1 has already been released.

e Who owns the on-board meter on a leased vehicle:

- The meter would be the responsibility of the lessee

e Are there any other methodologies aside from the on-board meter that could not be solved by any other
means:

- We’re focused on roaming. It’s the best solution that we know of today. There may be other
methods.
e How would the “location/roaming” factor of submetering, be done?
- The GPS would be identified by the vehicle. It works for single family dwelling and work solutions.
However, it might not work at a multiple family dwelling; it would not be very reliable.
e Are there any international lessons learned?

- Not really—utility relationships are different in other countries
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How does GM recommend handling the location & time stamp association? What data is it based on?

- GPS, which works for mostly residential use, but has limitations still, like MDUs

What happens if customer does not have broadband internet?

- Cellular communication is available

Presenter:

Terry O’Day, NRG EV Services (eVgo)

Presentation:

See Appendix G for presentation slides summarized below:

The NRG EV Services presenter:

Provided background on NRG—a national wholesale and retail power company—and eVgo—NRG’s
comprehensive electric vehicle charging ecosystem for subscribers

Described eVgo’s UL-listed charging stations in Texas and stated that the company doesn’t operate in
California today for business reasons and because of complications in the California market

Described several obstacles to EV ownership:
- Range
- Initial cost

- Cost of Ownership (energy usage/complicated rates)

Explained that NRG’s eVgo products and services are intended to mitigate the upfront cost of EV
charging (avoid $2000+ upfront costs of buying/installing)

- NRG research has shown that its programs generated an estimated 162% increase in consideration of
EV purchase

Its business model is built on providing low cost and simple solutions. eVgo offers flat pricing as part of
the customer offering which includes the charging unit. The customer participates in a subscription plan
— membership.
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e NRG offers 3 Subscription plans

- Home Plan
- Mobile Plan
- Complete Plan (combination of both)

e As part of these subscription plans, eVgo:

- Pays for energy usage by the vehicle; however, eVgo does not pay for energy used by the vehicle on
peak

- Does not allow customers that are not subscribers to use their chargers. We use RFID to verify
customer subscriptions
e NRG eVgo described a number of opportunities germane to the submetering workshop:

- Fixed submeter with 3rd party service provider (Use Case 3)
- AMS/ZigBee compatible/certified meter embedded in EVSE
- Utility reads AMS/ZigBee submeter

2.2.9 Audience Q&A

e What happens in the back office billing?

- It depends on the service territory. We will either directly take off the bill, or a 3rd party will take it
off the bill. A customer will see a net subtraction performed at the end of the month.

e Would the option of crediting a customer’s bill be an option?
- PG&E - It is not easy to do; we need to discuss this further in the future. Once we discuss the use
cases, we can bring this up then.
e s there a standard mechanism for delivering data to small utilities as well as large?

- It depends on the agreement we have between a utility and us. The dollar amount is displayed on the
customer’s bill.

e How does data get transferred if no broadband connection is available?

- ECOtality — We can communicate through cellular

e What is being developed for submeters part of closed loop control?

- CPUC - That is not part of the scope of this workshop; however, it is a good thing to keep in mind,
and it is important for submeters to be able to do other things.
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2.3 Use of Submeters in Various Locations: Use Cases

Presenter:

e Belvin Louie, PG&E, represented the IOUs for this portion of the workshop
Presentation:

See Appendix H for presentation slides summarized below:

2.3.1 Use Cases Overview

The IOUs introduced the use of submeters in various locations (use cases):

e Providing the definition and purpose of use cases

e Describing current single- and dual-meter options provided by the IOUs

e Describing a 3rd option—and what is under consideration in the workshop—the submetering of EV
loads and the subtraction of this EV charging load from the main premise meter so that the EV submeter
can be treated as if it were a separate, parallel meter

o Contrasting how data is handled in submetering scenarios vs. other standard EV load metering methods,

and emphasizing that EV submetering and subtractive billing scenario is not yet an option today

e Defining key terms used in evaluating use cases

e Describing the four use cases to be presented in the workshop as representative examples of the use cases

assessed by the IOU teams

e Defining the “key actors” appearing throughout the use cases

e The IOUs completed their overview and introduction to the EV load submetering use cases by describing

assumptions applying to all use cases:
- Fixed Submeter(s) (FSub) are associated with a single premise
- Mobile Submeter(s) (MSub) can be associated with multiple premises
- There can be no duplication of submeters per branch circuit

- A 3-way agreement/association must exist in advance of any subtractive billing arrangement
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- EVSPs may purchase electricity at retail directly from the load serving entity for EV charging and
then bill for electricity and additional value-added services; however, EVSPs are not required to bill
for either electricity or value-added services, and whatever they charge is entirely up to them; the
utilities have no role in how EVSPs handle these transactions

- The EVSP is the default EV Submeter reader

- EV Submeters will not directly integrate with the utility master meter; e.g., no AMI connection

2.3.2 Use Case 1: Fixed Submeter

e The IOUs presented several assumptions, requirements, and implications for the first use case, in which
the utility is the electric commodity provider, and the customer of record for the fixed submeter is also
the customer of record for the master meter.

2.3.3 Use Case 2: Fixed Submeter

e The IOUs described a second use case, in which the utility is the electric commodity provider to multiple
EVSP customers, and the customer of record for the fixed submeter is also the customer of record for the
master meter.

2.3.4 Audience Q&A

e Under Use Case 2 with multiple submeters and EVSPs, what are the thoughts on dividing the main
power demand into the different meters? How will the premises owner assign the demand charges?

- IOUs — It gets back to the specific terms and conditions of the three-way agreement. If the
submeters are capable of providing 15 minute interval data, the 15 minute KW demand can be
calculated using the KWH interval usage data. The demand charges could be distributed only. The
theory is that the power would be derogated based on what meters were charging. It really depends
on what demand rate the premises have. Some plans look at the greatest demand for the whole
month and other plans look at the demand between certain hours of the day. You could have two
intervals that have the same demand. In one situation, you could have a peak be as a result of a
vehicle, and another peak could be the result of the main premise itself.

o Ifthere is a billing dispute between one of the EVSPs and the main meter, then how would you handle
the situation as you cannot share information between other EVSPs? Would we need an 8 way
agreement?

- IOUs — Essentially, yes. We would need to have a series of three-way agreements.
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2.3.5 Use Case 3: Fixed Submeter

e The IOUs described a third, fixed submeter use case, in which the EVSP resells electricity to the
consumer, and the customer of record for the submeter is the EVSP

2.3.6 Use Case 4: Mobile Submeter

e The IOUs presented a fourth use case in which the submeter is mobile (in a cordset or vehicle), the EVSP
resells electricity to the consumer, and the customer of record can be either the EVSP or consumer,
explaining that:

- Beyond the previously noted similarities with fixed submeter scenarios, multiple submeters charging
at multiple premises creates additional complexity

- Mobile submetering relies on the same OpenEV interface to collect usage data. But since the EV
can charge at a different premises each day it must keep track of which premises, mobile submeter,
and the date/time stamped interval usage of that particular premises.

- The submeter association is with a premises identification device rather than the master meter due to
the fact that a master meter exchange would trigger charges to many possible 3-way agreements.

- Mobile submeter in the cordset can be shared amongst multiple vehicles and introduces additional
complexities requiring further discussion

- Mobile submeters may be associated with multiple premises, but may charge to only a few premises
per billing cycle. This has major data process implications if the number of 3-way associations per
mobile submeter are large

- For each mobile submeter the EVSE must be responsible for subtracting any charging usage
occurring without the 3-way association, or when it charges through a fixed submeter

2.3.7 Use Case Summary and Recommendations

Presenter:
e Belvin Louie, PG&E, represented for the IOUs for this portion of the workshop
Presentation:

e The IOUs summarized their use case presentation as follows:

- The submetering protocol development is complex; issues need to be identified and analyzed prior to
any implementation

- EV charging can still occur at any location, but without a 3-way agreement, subtractive billing
cannot occur
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- Based on their use case assessments, the IOUs made several recommendations with respect to
submetering protocol development:

@ The initial focus should be on fixed submeter use cases

= Fixed submetering is less complex than mobile submetering and requires less time to
develop and implement new processes and systems

= Allows more time to learn and understand the mobile use cases as the EV charging
market matures while still allowing us to move forward with submetering

= Enables more thorough testing of EV data cloud, certification process, and other aspects
of submetering and subtractive billing

= Industry stakeholders need to be on board with solution

2.3.8 Audience Q&A

* You did not include the vehicle owner as an actor. If you have a submeter in a cord-set/vehicle at an
outlet in the house, does an EVSP exist in this scenario?

- That is Use Case #4. The EVSP will be more responsible for the meter than the customer.

e s there any overlap of the SAE standards mentioned in GM’s presentation and OpenADE/OpenEV?

- We will answer that question when we get to the technical specifications section

e s there any thought as to the number of maximum number of associations that could be made?
- We have not gone that far yet to determine the level of details. But it makes sense to agree on a
practical limit.
e How do you deal with the situation of people wanting to roam between utilities?

- This is another use case that we did not list in this presentation.

e Do we have any analogous situations in the DA/DR world as far as associating different accounts?

- Let’s hold this for discussion.

e When you say initial focus, do you mean for the July 2012 protocol or before that?

- Ireally don’t know.

e Are you suggesting that we defer mobile issues until after the first protocol comes out?

- I don’t think we want to defer anything. But attempting to focus on the complications of mobile
submetering may mean spending less time on developing and implementing the fixed cases. We are
proposing that we put something in place now, based on what we can.
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e CPUC representatives at the workshop recommended five topics for general discussion:

1.
2.

Why is a 3-way agreement/association necessary?

Why is using the utility AMI network not an option?

. What are the cost implications of requiring a data management agent to process the EV data?
. Expand on the OpenEV interface being proposed

. Are the challenges with submeter data communication administrative or technical in nature?

e CPUC - Please elaborate on the need to have a contract between the 3 entities, how it impacts costs, and

whether it will impact submetering for customers.

IOUs - We are using the association agreement in multiple ways. The agreement talks about the
terms and conditions of this process. We’re using the submeter as a meter (dispute handling, tariffs,
measures energy, etc.). There is an association between the 3 parties. We are sharing data, customer
data, and charge locations.

e Better Place — Why do we need to add another 3 way agreement?

10OUs - This three-way agreement is not necessarily a new agreement, but it is like an amendment to
the existing agreement.

10OUs - The customer and the 3rd party data have an agreement to share data. There needs to be an
agreement between customers that informs them that the 3rd party will share this data with the
utility. Hence, the three-way agreement.

Better Place — It seems like there needs to be a new contract. We’re saying that there shouldn’t be a
new contract. It should be already in the initial contracts.

Think SmartGrid — The agreements need to be less burdensome and less onerous. This agreement
can be portrayed as protection. We’re being too ambiguous with the term “association”

e Regarding the contract, would it be something like a contract required in Direct Access? Hasn’t that been

a really difficult process?

IOUs — Yes, the DA process is a long drawn out process.

e There was no use case scenario using AMI despite the fact that utilities and third parties agreed AMI was

not the most viable solution. Do we need a data management system?

IOUs - Initially, when we advocated AMI, we were under the impression that we would own the
submeter [and it was under the utility’s jurisdiction and responsibility]. We are still going with a
Smart Grid. To have a submetering protocol by July 2012, we need to have a short term solution. We
then can look at a long term effort of supporting a Field Area Network (FAN).
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10Us — It is theoretically possible to use the Utility AMI network? As engineers, architects, or
designers, we can make it work technically. But this is not a purely technical problem. It’s currently
not in the Utility’s jurisdiction to do so. Third parties are asking us to support their business models
by creating a network that will support their submeters. We are not sure if we modified the AMI
network to support this, would we be over stepping our bounds as a utility providing this service?
Importantly, if utilities are to do so, the commissioners would have to change current regulations and
the cost implications.

e It seems there could be costs to the utilities based on the OpenEV methodologies. What are your
thoughts on that?

IOUs — Yes we are proposing the use of a new CIM-compliant (common information model),
services-based, national standard interface. We’d be leveraging the work already completed in a
national standard, OpenADE, so that EVSPs will not have to establish a custom interface for every
utility in California or throughout the USA, and each IOU would not have to establish a customer
interface to every ESVP.

e [fwe have multiple meters in series, is this more of an administrative issue than a technical issue? What

do you think? (Open question to participants.)

Ecologic — If you took an OpenEV format where you’re identifying a submeter and a master meter,
if you had chained submeters, if you always associate a submeter with its immediate master meter,
then the math comes out easier.

IOUs - Again, it’s an issue of who has permission and who is associated with whose meter. At
present, we are only looking at main meter/submeter associations, not submeter/submeter
associations. We are willing to entertain it once a viable solution arises. It is both a technical and
administrative.

Department of Food and Agriculture - Another consideration is that the more submeters you have in
series, the more energy is going to be “wasted” by running each of those meters.

I0Us — Meter inaccuracies also grow with each association.

e The utilities sell more than just energy. They will be selling billing services to third parties. Have you

considered charging for those services?

IOUs - Billing 3™ parties (EVSPs) if they are the EV submeter customer of record is something we
could do once we make the necessary changes to our billing processes and systems to accommodate
subtractive billing arrangements. But billing for (i.c., on behalf of) 3" parties is something different.
That issue is left open and will be discussed and considered at some future time. We will get into this
issue in more detail as time progresses.
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2.4 Submetering Technical Requirements

2.4.1 Submeter Technical Requirements and Standards

Presenters:
e Jose Salazar, SCE

e Joshua McDonald, SCE

Presentation:

See Appendix I for presentation slides summarized below:

e The IOUs stated that they support the advanced use cases and that they were at the SAE J2836 meeting?
for the advanced use cases. The messages that the automakers have developed are in line with the CIM
model. Due to the complexities of the use cases, we have to look at the task at hand. The decision we
have requires us to have a roadmap by the end of the year. The protocol must be developed by July 2012.
The standards for the advanced use cases may not be available by then. We have to look at what we
know we can do today. Last week, a standard was made official that allows utilities to create a staging
network to interchange data between utilities and third parties.

e The IOUs then presented the following submetering technical requirements and standards issues,
recommendations, and rationales:
- Issue 1: Technical performance and functional design requirements and standards
- Issue 2: Certification and audit of submeters and submetering equipment/sites
- Issue 3: Requirements for installation, maintenance, and testing of submeter and related equipment
- Issue 4: Energy usage data compatible with the utility meter usage data
- Issue 5: Certification of submeter workers/providers, data management agents
- Issue 6: Safety risk
- Issue 7: Accurate billing

- Issue 8: Reliable submeter
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Audience Q&A

GM - You’ve set up a whole set of standards just for establishing and certifying submeters outside of the

utility’s responsibility. Is this an enterprise for an open market?

I0Us — OpenADE has been available for some time. This is CIM based. This is in line with the ESPI
standard. The responsibility and method for submitting data to our back office was different.

GM - The responsibility of collecting the data based on the guidelines is potentially a business
enterprise regardless of the submeter location.

1I0Us — We are setting guidelines so that any party that may develop submeters can provide data to
us as long as they meet said guidelines.

GM — Would I be a retailer?

I0OUs — Phase I ruling states that a 3rd party can purchase energy at a utility’s retail rates. The
Commission has decided on the Rule 18 matter of charging for electricity used as motor fuel in a
PEV.

GM - If I am responsible for the data, and I collect the data, and I sending that energy to you, am [
charging the customer and you’re charging me?

1OUs — There is a special case in the Phase I decision that a customer can resell the electricity for the
sole purpose of providing energy as fuel.

GM - So I would be an EVSP?

IOUs — No. Not necessarily. It depends if you get your energy rates wholesale or retail. You might
be an ESP or an EVSP or both.

10Us- This workshop is to give you what the IOUs have been thinking; it is not necessarily what
we’re going to do. We encourage your feedback.

Siemens — When we talk about providing electric services, most of the charging will be at home. I think

the each use cases should have been their own workshop. I think that would have made this more

productive.

10Us — It is really difficult to divide the use cases in to “residential” and “business”. We are cramped
for time. We tried to cover as much as we could in the time frame.

GM - One of the stakeholders in this whole ordeal is the customer. Making a customer get a dedicated

rate through a 3rd party just gives them an extra hurdle that may deter them from switching the rate.

I0Us — We are trying to come up with options. We are still going to offer whole house rates. A
complaint to the utilities is that we are not taking advantage of on board meters, and we should take
advantage of them.

GM - The major complaint of Volt users is the complications of the rates and installing EVSEs.
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2.43 Communication Functionality, Standards, and Security
Presenters:
e Jerry Pilger, SCE

e Jose Salazar, SCE

Presentation:

See Appendix J for presentation slides summarized below:

e The IOUs presented the following submetering communication functionality, standards, and security
issues, recommendations, and rationales:

- Issue 1: Establish an interface between 3rd parties and utilities to share 3rd party submetering data
for billing purposes

- Issue 2: 3rd parties must be certified to communicate through the interface
- Issue 3: Privacy and Security of the customer and energy consumption data

- Issue 4: Communication standards for submeters

2.4.4 Audience Q&A

e AeroVironment — On the technical requirements, were there specific standards as far as what is being
planned for metering requirements of accuracy? Would we be using the ANSI C12 standards? Is there
any document that we can look at?

- IOUs — Standards have developed over decades. Depending on what manufacturers and utilities have
been able to do. ANSI specs cover a lot of different things including how the meter should be tested.
This may not be practical for submeters as the market is so small. We’re thinking that we’ll be using
the DWM.

November 14, 2011 Page 26



Pacific Gas and SOUTHERN CALIFORNIA -
m Electric Company — ED|SON SBGE

A Qs" Sempra Energy wtiity

2.5 Submetering Administrative and Regulatory Requirements

2.5.1 Methodology for Settling Disputes

Presenters:

e Robert Craig, PG&E

Presentation:

See Appendix K for presentation slides summarized below:

e The IOUs presented the following methodology for settling disputes issues, recommendations, and
rationales:

- Issue 1: Establishment of the Customer / EVSP / Utility relationship introduces substantial
complexity to utility billing and service delivery, and this more complex relationship has higher
potential for dispute

- Issue 2: Utilities will need to recoup costs for billing and related services rendered to EVSP

- Issue 3: Utility credit and collection procedures, including service disconnects, will impact EVSP’s
service delivery in a submetered configuration

- Issue 4: The possible combination of Direct Access and EVSP submetered services will add further
complexity to the overall utility / customer relationship, and billing systems and processes in
particular

- Issue 5: Utilities and customers will need ability to contact EVSPs in the event of billing issues or
other disputes

2.5.2 Audience Q&A

e There were no audience questions or comments following this presentation.
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2.5.3 Develop Rules for Incorporating Subtractive Billing into Submetering Tariffs

Presenters:

e FElaine Wong, PG&E

Presentation:

See Appendix L for presentation slides summarized below:

e The IOUs presented the following rules for incorporating subtractive billing into submetering tariffs
issues, recommendations, and rationales:
- Issue 1: Amend tariffs or develop new rule(s)

- Issue 2: Complexity and additional cost of multiple ESPs providing DA power at the master meter
and multiple submeters

- Issue 3: We anticipate the need for subtractive billing for future products and services

- Issue 4: Utilities will need to recoup costs due to data collection, assembly, and QC services
provided to ESPs

- Issue 5: How we extend demand response controls to EVSPs

- Issue 6: Impact on utility business processes

2.5.4 Audience Q&A

e  With respect to Demand Response, there are a lot of complications in the IOU market. You might want
to have a separate group to talk about DR for EVs and what would be required to do that.

- CPUC - That is a good point. There are things that we can do now, things that we can do soon, and
things that we can’t do until the long run.
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2.6 Closing Comments

2.6.1 Summary of Utility Perspectives, Recommendations, and Next Steps

Presenters:
e ]J.C. Martin, SDG&E

Presentation:

See Appendix M for presentation slides summarized below:

e PG&E, SCE, and SDG&E:
- Expressed their support of key CPUC policy goals
- Presented joint recommendations based on their initial analysis:

o The IOUs concluded that given the complexities and uncertainties of developing a submetering
protocol as well as the current low adoption rates of 2nd meters by EV customers that a phased
approach offers the best strategy for enabling the submetering of EV load while matching
development costs with actual, evolving marketplace demand.

o The IOUs presented an approach to enabling submetering in the manner directed by the CPUC
in which the IOUs, consumers, and 3rd party stakeholders learn and collaborate on building a
submetering protocol for California. The approach would be split into four phases:

= Phase 1: Define / Plan (in progress)
= Phase 2: Design / Develop (in progress)
= Phase 3: Build Interim Solution

=  Phase 4: Build Scalable Solution

- The IOUs presented next steps in developing a submetering protocol development and
implementation roadmap (report due 12.31.2011):

o Prepare workshop summary report (due 15 days after workshop)
o Continue roadmap development

o Establish four work teams (consisting of 3rd parties, IOUs, Division of Measurement Standards,
MSPs, etc.); expected to begin work in November 2011

o Start developing submeter protocol roadmap report (due December 31, 2011)

November 14, 2011 Page 29



Pacific Gas and SOUTHERN CALIFORNIA -
m Electric Company —J ED|SON SEGE

A Qs" Sempra Energy wtiity

2.6.2 Audience Q&A

e CPUC - You’re proposing that we create four teams. These groups would be made up of stakeholder
groups and utilities. Third party’s participation would be made available via conference calls on a
periodic basis. What do you people think about these groups? Is this a good approach as we go forward?

- 10Us — The 12/31/11 deadline is a deadline for the IOUs. We’d like the 3rd parties’ help. We have to
meet CPUC guidelines. We need to work together on this.

e AeroVironment — The four groups is fine, but how do you bring them all together to bring the roadmap
together?

- CPUC -1 would assume that the Use Case Team will drive the other teams and be responsible to
keep everything coordinated. If we pick which use cases will be able to be completed first, then the
other groups can follow.

- I0OUs — My proposal is to be able to include more 3rd parties. Right now, we have 9 subgroups.
These 4 would help things out by keeping things more organized.

e CPUC — There needs to be a way to prioritize use cases. The roadmap should address when these use
cases will be addressed.
- 10Us — We should discuss Barbara’s DR comments.
- 10Us — DR could probably be lumped into the Billing and Regulatory Requirements Team.

o Are CCAs (Community Choice Aggregators) going to be the recipients of this process so it promotes
roaming?
- 10Us — The teams are open to any participants.

- CPUC - There needs to be more discussion as far as including demand response.

e A lot of questions have been discussed with ISO about using of modulated charging and a greater
participation for EV charging. We should consider the ISOs certification processes. It would be a good
idea for everyone to be on this same page.

- JC Martin — ISO needs to be in the loop, especially in DR. We are dancing around this issue of
wholesale markets. There are real issues of Direct Access pricing through the aggregator. One of the

potential value propositions is access to negative pricing. The question is whether an ESP can be an
EVSP.
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2.6.3 Summary CPUC Perspectives

Presenters:

e Adam Langton, CPUC Energy Division

Presentation:

e The CPUC
- Reaffirmed the goals of and next steps for the AFV OIR Phase 2 Decision
- Thanked attendees for their participation

- Described how the workshop presentation and report would be posted on the CPUC website

(END OF CALIFORNIA PUBLIC UTILITIES
COMMISSION SUB-METERING PROTOCOL
WORKSHOP - OCTOBER 27, 2011)
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Appendix A - IOU Perspectives on Customer and Market Conditions and

Outlook

California Public Utilities
Cormrnission Suos-Metering Protocol
Workshop

October 27, 2011 — San Francisco, California

Final

As Directed by Alternative-Fusled Ve hicle Proceeding R.02-08-003, Dedsion 11-07-029
Ordering Investor-Chwned Utilities To Develop Protocols
To Support The Use Of Customar-Chwined Submetars
For Use In Billing EV Load

=
- % —][”l.’[,\ -JI‘ - _

Utility Perspectives on Submetering

Introduction

* PG&E, SCE, and SDG&E support CPUC’s key policy goals of:

— Facilitating EV market expansion

— Enabling customers to identify options best zerving their needs
— Ensuring consumer experienceswith charging EVs are positive

— Supporting the on-going development of metering technology and
servicesta imprave EV charging

— Supporting the environmental benefits of EV

* |OU interpretation of pertinent AFV OIR Decisions and Rulings:

— CPUC has directedthe 10Us to enable 3™ party submetering of EV loads
and subtractive billing detailing for customers separate power usage for
their residencesand plug-in Evs

e i Company Minison

Dadision 1107029
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Utility Perspectives on Submetering

Utility perspectives on submetering were developed through initial

discussions with 3™ parties* as well as the utilities’ analysis

In our analysis, we have concluded that submetering can provide a
variety of important benefits:

*  Provide customers charging installation alternatives
*  Reduce customer installation cost, time and complexity
*  Support future EV rate options and business madels

*  Provide 2" meter options in space-constrained situations such as apartments,
public garages etc.

*  Provide submetering EV charging data to customer

“ Discussions Detwasn ;e ulliess and 3 parias indudad: Asrgvironmeanm, Befiar Flaca, Chaan Fusl Conneciian,
Coulomin, Scolality, Scalaghc AndlyBcs, Fard, GE, GM., liran, MRsubishi and SFX.

Wiy, Olosov 8%

Submetering Uncertainties and Complexities

We also concluded that achieving CPUC’s policy goalsand delivering
the desired benefits will require addressing a variety of complexities
andlunknowns

Multiple Service
Providers,
Business Models

Multiple
Stalo ders

Standards #
Tariffs, *
s s Re solution
Meter Stakehaolder
Requirements, Communication,

Supply — Contracts
ﬁ Conbibuting Fachor

- el Hivisow
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Current Adoption Rate for EV 2nd Meter

The number of customers choosing to separately meter their EV

charging islow vs. EV customers selecting the Whole House EV rate

Separate EW
Time-of-Use Rate » Lessthan 5% of EV
customers are choosing
separate EV Time-of-Use

Whele House rates
W’hi_}le Hquse EV Time-of Use
Residential Rate . .
Rate * Submetering adoption rate

estimated to be similar
until low cost solution
available

Rate Choice For EV Customers
2011YTD

Wi, Dliosov 8%

Initial Assessment

There is no easy way to provide an accurate and cost-effective

submetering solution in the short term

*  Pursuing submetering solutions to support EV deployment at this time may
provide henefits

*  However, many uncertainties and complexities will need to be overcome to
develop and implement a submetering protocol

*+  The emerging submetering market will grow slowly until technological advances
provide customers with low cost, innovative solutions

*  10Us have some experience with Direct Access and the California Solar
Initiative—each complicated—that can be used as a starting point

T

A phased development approach offers the best strategy for enabling
the submetering of EV load while matching development costs with
actual, evolving marketp

PucileGes and Flevison Jﬁ‘

AP Eheotris Compary
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Appendix B - California Department of Food and Agriculture
(CDFA) Division of Measurement Standards (DMS) Perspectives on
Submetering

..-'""-'_F.r-

CPUC Sub-Metering Protocol
Workshop

California Department of Food and Agriculture
(CDFA)
Division of Measurement Standards
(DMS)

San Francisco, CA
October 27, 2011

.-‘-'""-'_F’r-

Sub-meter — a meter fumished, owned installed. and maintained
by the customerwho is served through a utility owned master meter
(CCR Title 4, Division 9, Article 2.2, §4027.1 D)

Plug in Mechanical Meter

Current Transformer Meter
(CT Meter}

November 14, 2011 Page 35



Pacific Gas and
N Electric Company

November 14, 2011

SOUTHERN CALIFORNIA

EDISON S0GE

An EDISON INTERNATIONAL
A @Srmpm Energy utinty

Ry __,,/'”

DMS and County Weights and Measures
Authority for Sub-meter Inspection and Testing

«California Business and Professions Code, Division &

» CDFA/DMS - Legal requirement to establish specifications and
tolerances for all commercial devices

= Approve all commercially used devices hefore sale and use

» Inspect. test and “seal” as accurate and correct

« Prohibit use of unapproved and inaccurate commercial devices
» Establish testing frequency and testing procedures

«California Code of Regulations, Title 4, Division 9

e

» Specifications and tolerances provided

ey, _//‘”'

Other Points

+ Meters found at parking garages, parking lots,
service stations, etc. where fee for useis based on
kW ortime

+ Meters typically taken to county offices of weights
and measures for required testing

+ More than 318 000 electric measuring devices
fested annually.

+ Define electricity used to charge batteries for EVs
as a motor vehicle fuel — allows DMS to regulate the
advertising and posting of the price {(not the amount
per unit) like other fuels
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Questions

David Lazier
Assistant Director
CDFA - Division of Measurement Standards

916 229-3000
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Appendix C - Better Place Presentation

better place @ 5:’,‘_71‘;;“ @ Prality

CPUC Submetering Workshop

EVSP Coalition Recommendations

October 27, 2011

CONFIDENTIAL & 2011 Better Place

Basic assumptions ¢

+ Submeters will be on customer side of the main meter — in most
cases the customer or the EV service provider will own them

« We focus on embedded meters in the EVSE and use case #3

+ Embedded submeters can be highly cost-effective, reducing the
overall cost to consumers compared to parallel metering while
providing the same billing and load management function

'CONFIDENTIAL € 2011 Better Place 2
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Objectives for submetering implementation ¢

2.

Consumer choice in EV services and metering solutions that
support access to those services

Cost-effective metering solutions that do not unnecessarily
increase consumer costs of EVSE purchase and installation

Ease of implementation to speed availability of submetering
option for consumers

Accurate and reliable measurement of EV load for billing
purposes

Billing enablement for submetered EVSE load in residential
and commercial locations in order to facilitate EVSP
business models for load management and non-utility EV
services

CONFIDENTIAL @ 2011 Betier Place 3

Recommendation #1: Third party ownership and third @
party certification of submeters in EVSE

+ Customers and EV service providers (who are also

customers of the utility) will own the submeter

+ Submeters will be certified by third parties

+ Consider the benefits of third party certification by UL or

other labs. It might be faster and easier to certify the meter
as part of overall UL certification process for EVSE

+ Self-certification should be established as a process,

allowing entities to more quickly to adopt upgrades or
changes to metering technology within EVSE, as specified
by the Department of Food and Agriculture

+ Submeters are not under the jurisdiction of utilities or PUC

CONFIDENTIAL © 2011 Better Place 4
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Recommendation #2: Protocol needs to balance ¢
feature requirements and cost-effectiveness

« We believe the right trade-off is:

« Submeter certified to meter accuracy standard equivalent to
ANSI C-12 meter standard. This will deliver the same level of
accuracy as today’'s AMI meters for billing and energy
consumption measurement reliability.

- EVSE meters do not need to be visible from outside the home or
removable from the EVSE. The residential EVSE can be
removed for required calibration.

- Other feature and functionality for the submeter, including
communication protocols, should be defined and selected by the
EVSE manufacturers or providers as needed in accordance with
their business processes and requirements.

CONFIDENTIAL © 2011 Better Place 5

Recommendation #3: Enabling subtractive billing with €9
EVSE submetering

+ Role of the utilities in submetering is largely to enable billing true-
up of EVSE electricity consumption

+ In the case that the EVSE is either owned or operated by a third
party providers, the utility should establish a business process for
billing that will achieve the following:

(1) Allow EV service providers to credit or add to utility customers’
bills the EV electricity cost through a line item on the
customer’s bill. The EVSP is responsible for reimbursing the
customer for the monthly EV electricity usage.

(2) Aggregate EVSE submeter billing for EV service providers

+  The third party provider, not the utility, is responsible for billing
disputes with the customer through contractual agreement.

CONFIDENTIAL © 2011 Better Place 6
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Appendix D - Coulomb Presentation

90000

Coulomb’s View of Submetering

.1 Coulomb _____h

' Tachnotogies

Our Understanding of the term “Submetering”

90000

1) “Submetering” in the context of this workshop is about dividing a Utility
IMaster Meter KWH reading into categories for different rate treatment
an the [OU bill

2} When an EVSE meter is downstream from a utility meter and the
EWSE owner pays utility standard retail rates, the EVSE owner can
use the EVSE meter as it wishes to determine its pricing to drivers and
neither the PUC northe utility regulates. This is not considered
submetering and is not germane to this workshop.

3) Consolidate Billing is of interest to Coulomb for a future workshop but
is not considered submetering

4} Enabling Met Metering with TOU metering is a very important topic for
a future workshop

5 e
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Coulomb is Optimistic about these Proceedings
00000

1. The Pre-workshop discussion between the 1OUs and
Coulomb was very positive

2. We think the 10U-proposed architectures are well
thought-out. We are particularly in favor of their “Use
Case 3"

3. We beligve that an extension to “Use Case 3" should be
made to allow multiple submeters. This would be useful
forthe “shared EVSE" situation

ey Coulomb
[\ rechnoigies

A Second Utility Meter is an Obstacle
00000

Coulomb believes that requiring an EVSE owner to have a
dedicated ©12 AMSI meter in orderto get EV rates is an
obstacle to EV adoption and that this practice should be
disallowed.

A The cost of the meterwill deter EV purchase
B. The logistics ofinstallation will deter EV purchase

C. In the case of a shared EVSE, like in the multiple-
dwelling unit, the utility-style meter is inadequate
because it can't determine who the consumeris

These problems are present in both the submeter case and
the parallel meter case

ey Coulomb
[\ rechnoigies
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Utility MDMS Architecture
00000

We applaud the 10Us fortheir direction to use Subtractive
Billing and to not use the AMI infrastructure to read EVSE
submeters

A We agree that “Subtractive Billing” is supernor to
“Subtractive Metering”

B. We think the AMI network will likely have
inadequate performance forthis application

C. We think that the Master Meter meter data
management system should be isolated from the
submeter Data Management Agent in order to keep
both simple

L. We think that the operator of the submeter DMA
Ep, should be responsible for submetering disputes

Metering Strategies

Whole house Time of Use meter — cheaper to charge off peak
E8A, This works very well
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Metering Strategies
90000 e

'_‘.‘&‘.‘ T

Parallel Service Meters — Special EV rates
Too expensive, andinadeguate

e —

Metering Strategies

C12 submeters — Special EV rates
Too expensive, andinadeguate

e —
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Metering Strategies
[ X N NN N K

TIREATEL

Meter integrated in EVSE — Tells you which
car used how much energy when, and gets
EV rates — Inexpensive and flexible

2
e —

SubmeterHardware
[ X N NN N K

1. Should not require visual reading
2. Should not require field removal

3. Certification should be by athird party

ey Coulomb
[\ rechnoigies
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Appendix E - ECOtality Presentation

el f@tality

CPUC OIR R09-08-009
Submeter Protocol Public Workshop

Adrene Briones

ECOtality North America
October 27, 2011

EV Project Deployment

Seatthe, WA

s =
Eugene, OR f
Convallis, OR ‘

Salem, OR

11— A'-'!
- .
 (EERRE
Y =
Fort Worth Tx -—\

Heustan, TX

Los Angeles, CA
San Diego, CA
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blnk Network and Mobile
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Current Installs

Minimize Cost

Ease of Installation
Reduce Power Diversion
Aesthetics

b

Differentiate Electricity
for Transportation

6. Enables Rate Design
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Communication Options

o Sub-meter embedded in
EVSE communicates o
securely with 3= party T
EVEP cloud basad systam. E—
EWEP system inturn
communicstes securely
with Utility MDMS

SN

o Sub-meter embedded in
EVSE communicates
securaly with utility 252n
node sttached to the ARNI
adge router [using vendo
specific AMI protocole.g.
EEN'sBO2.15.4 mash)

e Sub-meter embedded in

EVSE communicates
securaly with utility vis
premises smart meter
using utility contralled
HAMN netwaork 2.2, ZisBes

SEP e @tality

MOETH AMENICA
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Concerns

Contact Info

@ @tality

Adrene Briones

Los Angeles, CA
P:424-400-4646
abriones@ecotality.com

www ECOtabty com e www theEvVproject.com » www binknstwork com
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Appendix F - General Motors Presentation

California Public Utilities Commission
Sub Meter Protocol Workshop

Optimal Use Case Scenario

The Customer plugsin anywhere to charge {120V Outlet’240V EVSE/DCFC) -
athome, friends home, public, workplace, commercial, etc.

The Utility is able to identify the PEV load associated tothe VehicleID which is
associated toa Utility customer account which is associatedto the location’s
Primary Meter.

The PEV electricity consumption is separately measured using a sub meter
which provides a recording of the total kWh usage measurement with time
stamps {TOU).

The Utility receives the sub meter electricity useage datawith theassociation
|nformauun bills the customer account associatedto the Vehicle ID at the
appropriate EV rate; and subtracts the kWh useage fromthe associated Primary
BtEr OWners account

Other loads 5
R |

. Sub Meter Smart Charging

Ot 2041 SPUS Sul Lisher Fatam Workehan
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Attributes

* Communications - standards based ability to collect energy
consumption data and convey data to Utility accounting back office-

* Association - ability to connect sub meter to primary meter for
subtractive billing

+ Certification - ability to verify accuracy of sub meter measurements

+ Standardization - prescribed national standards specifying requirements,
technology implementation, and certification process

* Accountability — ownership and responsibility for certification,
accounting, biling, data processing, aggregation Services, efc.

* Cost Effective - feast cost impact to consumer, utility, and providers

La vl
7 Oct 201 CRUC Bl s Fratom Worena ]

On Vehicle Sub Metering

» Communications

—  SAE J2336/J28471 12931 addressing PEV-Utility bi-directional communications messaging
and protocols (PLC, Telematics, WiFi, etc.)

— (Capability to receive and respond to DR, load manzgement, and Pricing signals - addresses
Association ([SEP2.0Application Layer Standard)

—  Will support energyconsumption TOU data collection and communications

«  Association
— Standards are implementing function as part of communicationsinitialization process

= Vehicle 1D associated to EUNMD (Energy Unit Measurement Device/Sub Meterh and
authentication/registration to the Premize Meter

— OnVehicle Sub Meter permanently associated to PEV

Ot CPUC Sub Wister Fratoml Worieshan 4
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On Vehicle Sub Metering

«  Certification

— Based on technology implementation — removable hardware device versus embedded
aoftware and microchip

— Embedded software and microchip preferred for On Vehicle sub metering

— DEMs are experts at vehicle certification processes - example: can be calibrated and
certified using Service Technician Software Dizgnogticstools.

+ Btandardization
— Solution needs to be naionally standardized - commonized compatible solution far
component'softvaretechnology, communications, and certification - standardized
communicaions interfaces and daa format

—  May require modifications (parzdigm shifts) in policy and regulaion as well 35 existing
standards — example: revenue grade accuracy forsub meters versus utility owned primary
meters/direct access

— Single standard solution for PEV sub metering desired - avoid potential complexities with
caacading sub meters

T
L v
I7 Ok 30 GRIIG Sub Misher Pratodl Wricshan 5

On Vehicle Sub Metering

+  Accountability
— Orwnershipand responsibility for certification, accounting, billing
= On Vehicle Sub Meter owned by the customer - responsible for vehide sub meter
calibration and certification — 2nalogy. smog checks/regular maintenance checks

= DEM responsibility and Warranty implications TED

* Who does billing - Aggregator’¥ Party Clearing House Or Utility
— Inter Utility zccounting and billing processesa potential issue
— Revenue stream for Aggregatord= Party Clearing House
— Variability in billing models—subscriber fee and time based - middle man
between customer and Utility

+ CostEffectiveness
— Nooutof pocket installation cost and external produd price impact
— Nao rate basing issues
— Alleviates product variability potentially affecting compatibility
— OEM challenge are the integration costs dependent on technology and certification
requirements

T
L v
I7 Ok 30 GRIIG Sub Misher Pratodl Wricshan a
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On Vehicle Sub Metering

* Basic Advantages

Meter permanently associated to vehicle
* Supports potential roaming issues

Meters all levels of charging PEV energy consumption

= Supports requirement for validating and allecating LCFS credits
Potentially least cost impact

» Alleviates costiprice impacts for externalities
OEM telematics service providers can provide aggregator services
through back office server cloud

+ APl to utility, HAN, 3™ Party Energy Suppliers undergoing standardization
PEV-Utility Communications standards processes are in place
Less susceptible to tampering and vandalism

GRIIG Sub Misher Pratodl Wricshan
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Appendix G - NRG EV Services / eVgo Presentation

Introduction to eVgo Customer Offer
California Public Utilities Commission

NRG EV Services

October 2011

Terry O'Day

Safe Harbor Statement LD

This pressntation contains forward-looking ststemants within the masning of S=ction 2TA of the S=curitizs Act
of 1533 and Section Z21E of the Sscurities Exchangs Act of 1534, Forward-looking ststements are subject to
oEnsin risks, unoensintiss 30 sumptions and typically can be identified by the use of words such as
“expect,” “estimate,” “should,” “anticipate,” “forecast,” “plan,” “guidance,” “believe” and similar tarms. Such
forerard-looking ststements include MRG's electric vehicle ecosystem developments. Although NRG belisves
that its =xpacistions 3re ressonsble, toan give no 3ssurance that these sxpectstions will prove 1o have besn
correct, and sctusl results may vary matenslly. Factors that could csuse sctusl results to differ matenislty from
those contemplsted above inclede, amaong others, general economic conditions, hazards customary in the
power industry, receipt of faderal losn gusrantess, ional partnering relstionships, competition electric
wehicle marksts, the volstilty of energy and fusl prices, failurs of customers to perform under contracts,
changss in the wholesale powsr markets, cha government regulstion of markets of environmental
emissions, the condition of capital markets generslly, and our sbility to sccess capital marksts.

WNRG undertakes no cbligation to updats or revise any forward-looking ststements, whether a5 3 resuh of new
information, future events or otherwise. The foregoing review of factors that could causs NRG's actusl results to
differ materialty from those contemplated in the forarard-locking ststements included in this Investor
Presentstion should be considersd in connection with information regarding risks and uncentsinties that may
affect MRG's futwre results incleded in MRG's filings with the Securities and Exchangs Commission at

W 0. oY,
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NRG Overview

NEG TIIY IND TOHORAON

Generatian totaling Serves 2.0 millon
= 25,000 MW SuETITeTE

Company Facts:

# Fortune 500 Company

» Generating assets in Texas, Mortheast, Southwest and California

» Generating power from sun, wind, gas, coal, nuclear

# Largest committed solar power investor / developer globally (51.5B)
# Retail consumersin Northeast and Texas

# Thermal and CHP services in operations across U.S., and SF, 5.0.

# MNew clean energy businesses lines in EV and Smart energy

MNRG is a national wholesale and retail power company

NG TIUY IND TOHORAON
The Customer Need - m
Customer Need Ownership Barrier
Range Fragmatic drivers need a safety net forevervdavrangs

confidence andrange extensionforthe unexpected day

Initial Cost Llp-front premiums forthe battery and home equipment
create barriers to adoption

Cost of Ownership K\Wh rates priced by day/night and home/public create
uncertainty in the EV value propasition

Large scale adoption of EVs requires more than just an outlet —
Customers need confidence in range and cost
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eVgo Business Model

NEG THIUA IND TOHORAON

A comprehensive electric vehicle
charging ecosystem for subscribers

Provide range confidence
* DC fast chargers allow unlimited “top-offs®

Mitigate the upfront cost of charger
* Allow consumers to avoid $2,000+ upfrontcost of
buying and installing own home charging stations

Provide price certainty
* Fixed fueling cost at much less than gasoline

eVgo Business Model

NEG TIAY IND TOHORAON

A comprehensive electric vehicle
charging ecosystem for subscribers

Provide range confidence
= DC fast chargers allow unlimited “top-offs”

Mitigate the upfront cost of charger
* Allow consumers to avoid $2,000+ upfrontcost of

buying and installing ownhome charging stations

Provide price certainty

* Fixed fueling cost at much less than gasoline
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Pathway Fueling - Freedom Network

NEG TIIY IND TOHORAON

F 4 i

-4 evigo.
“{

TR Hﬁ .

H )’
‘l—u‘_*"“ Planned Houston
e - LY Freedom Mebwork

i "y
Ll

L
"

© Mtk

* Indicates Fraadom Station complete ar
under construction

Sample Retail Host Partners

Wabgreens

Pathway Fueling - Freedom Network

Firstststion openzd I 2011 3t Waigrasns in Narn Texas

NEG TIAY IND TOHOR3ON

Planned Houston
— L =, Freedom Network

Plarthpeel Dialan/ Py Wi
Frwadom Metwork

* Indicates Freedom Station complete ar
under construction

Sample Retail Host Partners

Wabgreens

Firsisiation openad I 2011 a1 Wiaigrasns in Narn Texas
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WA THIAY IND TOROFRN
EV Driver Subscription Packages e

3 Plans to Choose From
Home Flan Maobile Flan Complete Flan

Standard Instaiaton of 3 charger 3l Standard Instoialion of 3 charger 3l Standard Instalation of 3 charger 3t
YO hams YO hams YO hams

Sanvice and maimenancs of e Sandice and maimanance of e Sandce and maimanance of he
chargar 31 your hama chargsr 3 your hame charger al your homa

2ga pays f 3 of yow cnarging  =ga £y fr 3 of your crarging
g a 2ga puic chargers

2\vga pays for all charging atyour
mome charger

$4%month (2Ema) $T9month (26 mao) $2%month (26 mao)

Cther plans under development:
“On The Go” plan— 12 mo Metwork 2ccess anly (no home EVSE}

PHEV plans - Options of Metworksccsss, off-pesk power, snd home EVEE
Commercial Fleet plans— sold separataby or vis flest mgmt compsnizs

\‘J *** Texas market pricinginformationonly ***

NEG TIIY IND TOHORAON

Market Building Effect

Effect of learning about eVga

60%

50%

40%

30%

20%

10%

0%
Liksly o purchass an EV Liksly o purchass an EV
BEFORE lsarning about ALFTER ks arning 2 bout av'go

v o
Learning about eVgo made 75% of respondents more likely
to purchase an EV

Soume: pTSaTE?
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Su bmetering : E

Improvement Opportunities

* Simplify the EV service offerings by segregating use

+ Application-specific utility rates to drive charging behavior
* Lower the cost to access application-specific rates

* Expand workplace and multi-family charging

* Solution Opportunity
— Fixed sub-meter with 3™ Party Service Provider (Use Case 3)
— AMS/ZigBee compatible/certified meter embedded in EVSE
— Utility reads AMS/ZigBee sub-meter
— Subtractive billing on application rate using sub-meter data
— Stations behind commercial meters have equal access to application rates
— Service provider is electric service customer of utility on fixed submeter
— Resident/host is electric service customer of utility on primary meter
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Appendix H - I0U Use Case Presentation

Use Cases

* Whatisa use case?

— A use case is a structured approach to define a processfor system
development

— First step in the development of business and functional requirements
* Why write them?

— Focuses scope

— Gain understanding of impact on customers, “actors,” and systems

— Helps define solution requirements

.
e oo Hevison _ﬁ
.J e Lo

pEAr] Ehectns Company

Submetering Protocol Scope

6 :_:_I_ Other House loads
- — R
Single Whole House Smart charging

Other House loads

o
‘ I— :=\ Smart charging l

Parallel (Independent)

- Other House loads
O Ay D
u Smart charging )

Series [ Submetering)

W) oy Elimison
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Subtractive Billing Arrangement

] -
& —
. Master
Premises Meter
Usage Usage
Calculated Measured & Read
e oo Hlevison w‘!

arg] Cleciic Compary

Y 4
Sa6¢
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EV
— Submeter
Usage
Measured & Read

Definition of Key Terms in Use Cases

Term
Submetering

Definition
Measurement of specificend use
loads, physically and electrically
downstream of the master meter

Examples

* Mobile home parks

Subtractive
Billing
Arrangements

Mathematical relationship between
independent entities, associated by
a contractual agreement. (Note: A
billing arrangement can be additive
OFR subtractive.)

* Multi-specification commercial
buildings —with master meter for
total load, including the common,
shared loads and individual tenant
meters

» Virtual NEMs [Met Energy Metering)

Subtractive
Metering

Measurement of actual power flows
in real time. Powerflows can be
“in" or "out”. Typically, the resultis
“MET” energy only on a single meter

* Solar MEMs

* CT secondany’s im subtractive
association

Pacilic Gars and
prr) Ehecin: Company
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Use Cases

+  Submetering in these use cases assumes the use of subtractive hilling;
Submetering for non-hilling purposes is out of scope, but can exist

+  Awritten agreement (aka “3-way association”) exists among the premise’s
customer, the 3rd Party and the utility on the terms and conditions of the
service in advance of any submetering subtractive billing use cases

These assumptions apply to ALL Use Cases

AJoint €4 JOU Mnitiative

-
R G Eoapar Hlivison Jﬁf ‘42 Diracted oy CPUC

aceeding FLOS-0E-003
Dedision 1107029

Key Actors in Use Cases

Bctor Defanitson Ecamples.
Electric Vehicle |3upplier of EV chargingservicestotheconsumer|*  EVEE Manufacturars
;:argini — Tha EVSP* purchasas elactricity framz load ' Automsksrs
rvice Provider A i i i
[EVSP) sarving entity =t RETAIL ra‘tes.f::lr resalet::! thel ~|* smzrt Grid Equipment Provider
consumer. Assuch, an EV5P is nota publicutilitg . .
o *  COtherService Providers
aka3=Party  f.pep o pop

Load Serving Supplisrofensrgy to the slectric wehiclecharging | * Investor Owined Utility
Entity service provider [sndthe premiss owner) *  Energy Service Providers

* CommunityChaice Azsres=tors

Premise Owner | The consumer, the ownsr of the mzain pramiss * Homeowners
where the EV charging quipmentislocsted + Razidentizl/ commercizl
landlords

* Condominium Assaciations
* Employers

Data A DMA s functionally similar tothe MDRMA * TBD

Management [Wetar Datz Mznzzameant Azant)in the Direct
Agent [DMA) | Access (DA warld

CA JOU Mnitiative

-
Pacilic Gas aod Sogg
Y./} Hleciric Campary —]E DISON & 3 R.0S-08-003

eEl
sian 11075025
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=
Submeter Use Case Actors £

] 1%

Submeter Submeter
EV Service Provider Meter Reader

Utility / ESP / CCA
EVSP /3™ Party X X X
Customer X

The protocol impact for each relationship requires careful analysis

.
e oo Hevison ,ﬁ
.J e Lo

pEAr) Ehcan Compary

Submeter Assumptions

* Fixed Submeter(s} (FSub)are associated with a single premise

+  Mobhile Submeter(s} {M5ub) can be associated with multiple premises
* There can be no duplication of submeters perbranch circuit

* A 3-wayagreement/association mustexistin advance of any

subtractive billing arrangement

— EW charging can still occur at any location without a 3-way agreement, but
subtractive billing is mot possible

* The EWSPmay:
— Purchase electricity directly from the load serving entity at retail for EV charging,
— Bill for electricity and additional value-added services to the premise owner

* The EVWSPIis the default EV Submeterreader

*  EV Submeters will not directly integrate with the utility master meter;
e.g., no AMI connection

These assumptions apply to ALL Use Cases

=
e oo Hevison ,ﬁ
.J e Lo

pEAr) Ehcan Compary
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Use Case 1: Fixed Submeter

ility = Electric Commaodity Provider (One to One EVSP) =
Customer of Record for Fixed Submeter is the Same as for Master Meter e

| Pl

FSub., |

Premises 1

'L.mmummmummummmumuummm._'\in_nl}umm.....................:
Implications

—  Assumes 3rd Party sends datafrom their Data Management Agent
(DAY tothe utility vizthe OpenEV interface

—  Requires 3-way zssociztion among customer, 3rd party, and utility
priorto accurate subtractive billing (i.e. no 2d-hoc associztions)

—  Submeteradherestothe same certification and regquirementsass
utility master meter based on national standards

—  OpenkV standard must be established, and 3rd Party DA is
certified to it

—  AMI networkisnot used to transport submeter dats

A Jgint CA JOU Initiative

-
R G Eoapar Hlivison Jﬁf 42 Girected oy CPUC
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n 11-07-029

Use Case 2: Fixed Submeter =T

Utility = Electric Commodity Provider (One to Many EVSPs)
Customer of Record for Fixed Submeter is the Same as for Master Meter

i

w g
PR —
RS —
R p—
T et

i

Premises 1

B

Exampbe: shopping cxrber mansme with mulfiphs wendors with muiife sutmetensd changing Doints.
MOTE: Submeter date is not agzragated.

-
= s By Hevison & i

November 14, 2011 Page 65



Pa{.‘iﬁc Gas and SOUTHERN CALIFORNIA . -
M Electric Company’ EDISON SDGE

An EDISON INTERNATIONAL® Company
A Sempra Energy wtiity”

Use Case 3: Fixed Submeter

EVSP = Resells Electricity to Consumer (One to One)
Customer of Record for Fixed Submeter is EVSP

Premises 1

L L T ——————————— '\:h_ﬂ:}"""""""""""""""

Implications

— This arrangement is guslitstively the same 25 Usz Case 1

— Both the premise customer and EVSP are direct tariff
customears of the utility [losd serving entity)

— Customerof record for the fixed submeteristhe EVEP

— Utility ischarging 3rd parties for their usage, and 3rd parties
msay recoup their costsin addition to any valus-zdded service

cost
- Ataint CA 40U Initiative
R G Eoapar Hlivison g3 42 Girected oy CPUC

ing
n 11-07-029

Mobile Submeters

EWSP = Resells Electricity to Consumer
Customer of Record for Mobile Submeter is Customer or EVSP

EV changes at diffenent
Premeses each day

-
e Hevison & i
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Use Case 4: Mobile Submeter

Submeter in EV/Cordset [Oneto One EVSP)
Customer of Record for Mobile Submeter is Customer or EVSP

Premises 1

(1)

. B

.
|| i Miison Jﬁ'-sf

Dedision 1107029

Mobile Submeters— Additional Assumptions/Implications

* Allimplications from fixed submeter use cases carry over to mobile
submeter use cases

* Asin the fixed submeter use cases, the 3-way association is
required for subtractive billing to occur

— Creating this agreement on-the-fly may prove to be challenging

— Mobile submeter use cases involve multiple mobile submeters charging at
multiple premises. Therefore, establishing the association between MSubs
and premizes |Ds are more complicated. (In fixed submeter use cases,
multiple submeters can be associated with 3 single premises.)

* Association with the premises is with the premises account and
not the master meter in case we change out the master meter

+ A premises identifier device may solve the physical relationship issue (but this
device does not necessarily mean 3-way agreement exists)
Pk Campary Hevison ) 26
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Mobile Submeters— Additional Assumptions/Implications

{continued)
* Mobile submeters can be located in either the EV or a cordset
— A mabile submeter is associated with a single vehicle

— Maobile submeter in the cordsetcan be shared amongst multiple vehicles
and introduces additional complexities requiring further discussion

* Mobile submeters may be associated with multiple premises,
but may charge to only a few premises per billing cycle

— This has major data process implications if the number of 3-way
associations per mobile submeter are large

* For each MSub, the EVSE is responsible for subtracting any
charging usage occurring without the 3-way association, or
when it charges through a fixed submeter (MM - FSub — MSub)

-
o Conn Hlevison 26
.J\. e Lo

JILY Evecs Compary

Use Case Summary / Recommendation

+  The submetering protocol development is complex; issues need to be
identified and analyzed prior to any implementation
— Thers are nawrelztionships =nd requiremants
— Fessibility, timing, and costimpacts must beevslusted

— We're not justdesling with submeters, but slsowiththe collection, integration, snd processing
of large volumses of EV data for sccurstz billing

+  EV charging can still occur at any location, but without a 3-way agreement,
subtractive hilling cannot occur

o mowmeo

Our initial focus should be on fixed submeter use cases

— Fixedsubmetering iz lesz complex than mobilz submetering end requires [esstimato develop
=nd implemsant naw processes and systems

— Allgws mars timeta learnand understand the mobile uss czse5 23 the EV charging markst
matures while still allowing us to mowve forward with submetering

— Ensblesmare thorough testing of EV data cloud, certificstion process, end otheraspecsof
submetaring and subtractive billing

— Industry stsksholders need to beon bosrd with solution

;
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Appendix I - Submetering Protocol Technical Requirements Presentation

Submeter Technical Requirements and Standards

ISSUES RECOMMENDATIONS RATIOMNALE

* Technical performance » EV participants jointly * Ensure safety, accuracy and
and functional design develop these, using reliability of sub-meters
reguirements and CASMMD [Direct Access
standards Standards for Metering and

Meter Data) as baseline

* Certification and audit of  * Dept. of Food & * The California government
sub-meters and sub- Aericulture (Division of entity with jurisdiction for
metering eguipment,/sites Measurement Standards) certifying sub-metering

owersees certification beyond utilities
process (reference: * Ensure safety, accuracy and
DASMMD) reliability of sub-meters

* Reguirements for * EV participants jointly = Facilitates consistent,
installation, maintenance, develop these, using effective and efficient
and testing of sub-meter CASMMD [Direct Access process
and related eguipment Standards for Metering and

* Ensure safety, accuracy and
reliability of sub-meters and
eguipment

Meter Data) as baseline

.
e oo Hevison _ﬁ
.J =

pEAr] Ehectns Company
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Submeter Technical Requirements and Standards
{continued)

m RECOMMENDATIONS RATIONALE

* Energy usage data * Sub-meteris capable of * Ensure data compatibility
compatible with the utility providing interval data with master AMI meters
meter usage data (e.g. 15 minute interval * Ensure accurate

data configuration) subtractive billing using
interval data from sub-
meters and master Al
meters

* Certification of sub-meter = EV participants jointly * Facilitates consistent,
workers/providers, data develop these, using effective and efficient
management agents DASMMD |Direct Access process

Stamdards for Metering
and Meter Data) as
baseline

* Ensure safety, accuracy and
reliability of sub-meters
and eguipment

W) oy Elimison

Dedision 11-07-029
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Submeter Technical Requirements and Standards

{continued)

m RECOMMENDATIONS RATIONALE

» Safetyrisk

» Accurate billing

* Reliable submeter

Pagifi s aal
pEAr] Ehectns Company

* Useapplicable and existing
naticnal and state
standards & reguirements
{e.g. UL, NEC, FCC, ANSI,
DASMMD)

* Use applicable and existing
naticnal and state
standards & reguirements
{e.g. ANSI, DASIMD)

* Use applicable and existing
national and state
standards & reguirements
[e.g. ANSI, DASIMD)

,_]I:I?ll‘ulﬂ\

* Ensure customer, service

worker and public safety
on the use of sub-meters,
sub-metering site along
withinstallation,

maintenance and testing

* Ensure accurate billing to
EV customers

* Ensure reliable EV sub-
meters and related
products

Appendix ] - Communication Functionality, Standards, and Security

Requirements

Communication Functionality, Standards, Security

“ RECOMMENDATIONS RATIONALE

» Establishaninterface
between 37 parties and
utilities to share 3™ party
sub-metering data for

billing purposes

Pacilic Gars and
prr) Ehecin: Company

November 14, 2011

» Utilize existing utility
systems toimplement
interface standard

» Utilize the NAESE Energy
Services Provider Interface
[ESP1) stamdard

* Leverage the OpenSG
OpenADE working group to
create an ESPI profile or
necessary document
modifications to align with
proposed sub-metering
phased approach

_]tlmm

Allowes for broader
participation from
interested stakeholders
including other utilities
ESPI standard consists of 3™
party/utility interface for
CUSTOMEr ENergy usage
inclueding data model, 3
wayagreement, and data
security

Harmonized with NAESE [
MNIST PAPL1D Energy Usage
Information Model and the
IEC TC57 CIM Model.
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Communication Functionality, Standards, Security (continued)

ISSUES RECOMMENDATIONS RATIONALE

* 37 parties must be * Usethe certification * OpenSG OpenADE is
certified to communicate authority and processesin developing a test plan and
through the interface development by OpenSG certification authority for

CpenADE ESFI

* Certification a costly and
time-consuming process

* Privacy and Security of the = Commaon security and * Ensure customer privacy
customer and energy privacy reguirements for and data security
consumption data customer and energy « Comply with CPUC decision

information (atrest and in 11-07-056 [July 28, 2011)
transit)

* Included as part of the
contractual relationship
between customers, 3™
parties, and utilities (Terms
and Conditions)

.
e oo Hevison .‘5'%
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Communication Functionality, Standards, Security (continued)

ISSUES RECOMMENDATIONS RATIONALE

* Communication standards  * 3™ party communication * 3™ party communication of

for sub-meters complies with defined customer data will most
requirements identifiedin likely use proprietary
contractual relationship systems based on market
between customers, 37 decisions

parties, and utilities

-
e Hevison J,ﬁf
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Appendix K - Methodology for Settling Disputes

Methodology for Settling Disputes

ISSUES RECOMMENDATIONS RATIONALE

* Establishment of the * Adopt, inconcert with * Current DA rules,
Customer [ EVSPJ Utility market participants, procedures, and fees
relationship introduces appropriate rules, provide precedent forthe
substantial complexity to procedures, prereguisites, adoption of similar
utility billing and service and fees to mitigate infrastructure inthe EV
delivery, and this more conditions likelyto market
complex relationship has generate disputes

- The new concepts of
higher potential for dispute submetering and partial 3¢
party loads dictats
dawvelopment of additionzl
rules specific to EV

pEAr] Ehectns Company
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Methodology for Settling Disputes continued)

ssues SECOMMENDRAONS | RATIONALE

» Utilities will need to * Leverage current DA * Prevent ratepayers from
recoup costs for billing and discretionary and non- subsidizing EV customers
related services rendered discretionary fee structUre, o peduce costang time of
1o EVSP and/or build costs into EV e

rates

» Utility credit and collection = Utilityis not intending to * Current DA rules,

procedures, including modify or deviate from its procedures, and fees

service disconnects, will standard collection cycle specific to credit policy and

impact EVSP's service practices. Rather, we UDC consolidated billing

delivery ina submetered would look for the EVSPs provide precedent for the

configuration to adopt policy and adoption of similar
practices consistent with infrastructure inthe EV
the utility's market

-
e Hevison ﬂf
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Methodology for Settling Disputes (cantinued)

ISSUES RECOMMENDATIONS RATIONALE

* The possible combination = Current DA rules were not = Potential changes to Rule

of Direct Access and EVSP designed to address this 22 and overall DA to
submetered services will new decision, and will accommodate multiple
add further complexityto reguire significant service providers (ata
the overall utility / restructuring to properly single premise)

customer relationship, and facilitate EV submetering — Rule 22 [s2c b.3) guidzlines
bl””‘ESYSt_EmS Er_‘d specifically prevent the
processes in particular splitting of DA loads

pEAr) Ehcan Compary

.
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Methodology for Settling Disputes (continued)

ISSUES RECOMMENDATIONS RATIONALE

= Utilities and customers will = Put rules and protocols in * Since the EVSP owns

mieed ability to contact place to assure appropriate and/or reads the submeter,

EVSPs inthe event of customer service contact disputes involving the

billing issues or other for customers and utilities, accuracy of that data, or

disputes such as availability during other billing concerns, will

CA business hours invalve timely customer

and/or utility
communication with the
EVSP

prr) Blecin: Companrt
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Appendix L- Develop Rules for Incorporating Subtractive Billing into
Submetering Tariffs

Develop Rules for Incorporating Subtractive Billing
into Submetering Tariffs

ISSUES RECOMMENDATIONS RATIONALE

* Amend tariffs or develop * Look at existing rates and * Existing tariffs appear

new rule(s)

* Complexity and additional
cost of multiple ESPs
providing DA power atthe
master meter and multiple
submeters

Pacilic Gars and
o Ehecin: Company

_]tm'.m

rules to determine which
areas will require mew
language or modifications

- Relationships with ESPs
- Direct &ccessrules [whare
applicablz)

* Maintainexisting rules that
load cannot be split (you
can have only one
generation supplier)

sufficient withsome
modification

» Avoid duplication in tariffs
* Reduce costand time of

maodification

* Splitting DA load
complexity, cost, and
technical challenges for
customers, 3™ parties, and
utilities

Develop Rules for Incorporating Subtractive Billing
into Submetering Tariffs (continued)

m RECOMMENDATIONS RATIONALE

* We anticipate the need for
subtractive billing for futurs
products and services

* Utilities will need to recoup
costs due to data collection,
assembly, and QC services
provided to ESPs

* How we extend demand
response controls to EVEPs

* Impact on utility business
processes

P Girs and
famd Elevin: Company

November 14, 2011
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* Dewvelop solutions applicable
on a broad basis

Leverage current approach to
DA discretionary 2nd non-
discrationary faesand/ar build
costinta EV rates

* Thers should be interval ussgs
measurement

* The EV service should have
some capacity for demand
response load control

Fixed and mobile submetersin
= variety of scenarios will
raquire different enrollment,
tracking, and OA processes

* Ayoid cresting 2 new solution
for every new product or
service

* Prevent unintended subsidies
of EV rates

* Reduce cost znd time of
maodification

* Customersshould have this
option

* Load issignificant enough to
warrant OR approach

* Experience with DAand other
programs
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Appendix M - Closing Comments

Summary of Utility Perspectives

* PG&E, 5CE, and SDG&E support CPUC’s key policy goals of:
— Facilitating the expansion of the EV market
— Enabling customers to identify options best serving their needs
— Ensuring consumer experiences with charging EV are positive

— Supporting the on-going development of metering technology and services
to improve EV charging

— Supporting the environmental benefits of EV

lped] Ehectns Company
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Summary of Utility Perspectives continued)

* PG&E, SCE, and SDG&E’s initial analysis has produced the
following recommendations:

— Submeter Technical Performance Requirements and Standards

Use modular submeters to facilitate reguired installation and maintenance, as
well as certification and accuracy testing

Reguire submeter KWh usage data to be compatible with utility meter data
formats to ensure data subtraction accuracy and reliability

Use DASMMD as the baseline for documenting standards assuring utility-
guality data handling

Use appropriate national standards to assure load measurement and
management safety, accuracy, reliability, and data security

Use national standards relevant to products installed in residences and/or
commercial properties (e.g., NEC, NEMA, UL) to assure safety

-
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Summary of Utility Perspectives continued)

* PG&E, SCE, and SDG&E’s initial analysis has produced the
following recommendations:
— Communication Functionality, Standards, and Security

* Define 3-way contractual relationships needed between customers, utilities,
and 3rd parties to ensure data privacy and security

v |Jse NAESE ESPI standard for 3rd party/utility data interfaces

* Use existing certification authorities and processes currently in development
by OpenSG OpenADE to certify 3rd parties to communicate through the data
interfaces

-
e Hevison ﬂf
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Summary of Utility Perspectives continued)

* PG&E, SCE, and SDG&E’s initial analysis has produced the
following recommendations:

— Methodology for Settling Disputes

First, establish mechanisms to mitigate conditions likely to generate disputes
imvalving multiple parties involved ininstallation, billing, service delivery, and
special programs

Lewerage current approach to DA discretionary and non-discretionary fees
{and/or build cost into EV rates) to recoup the start-up and ongoing costs
enabling subtractive billing

Integrate utility and 3rd party credit, collection, and disconnection pelicies and
processes 5o as to avoid one party negatively affecting the customer
relationship of the other

Leverage DA rules to mitigate customer dissatisfaction when EV submeter,
MEM, and/or DA programs produce complex customer service relationships
and billing arrangements

Put rules and protocols in place to assure appropriate customer senvice contact
for customers and utilities, such as availability during CA business hours

- o
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Summary of Utility Perspectives continued)

* PG&E, SCE, and SDG&E’s initial analysis has produced the
following recommendations:

— Rules for Incorporating Subtractive Billing into Submetering Tariffs

10Us will evaluate existing rates and rules to determine which areas will
reguire new language or modifications

10Us recommend maintaining rules that loads cannot be splitin order to avoid
unnecessary complexity, cost, and technical challenges for customers, utilities,
and 3™ parties

Develop rule and tariff sclutions applicable not only for EV load but for
possible additional uses of submetering in the future

The EV service should have some capacity for demand response load control

Enhance utility business processes to accommeodate the variety of enrcllment,
charging, tracking, billing, and QA scenarios expected for fixed and mobile
submeters

-
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Summary of Utility Perspectives continued)

* The l0Us have also concluded that given the complexities and
uncertainties of developing a submetering protocol as well as
the current low adoption rates of 2" meters by EV customers:

— A phased approach offersthe best strategy for enabling the submetering of
EV load while matching development costs with actual, evolving
marketplace demand

— The approach would be split into four phases:
+ Define / Plan
+ Design / Develop
* Build Interim Solution

+ Build Scalable Solution
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Summary of Utility Perspectives continued)

We are considering an approachto submetering in which the [OUs,
consumers, and 3rd party stakeholders learn and collaborate on

building a submetering protocol for Califarnia

* Phase 1: Define / Plan (in progress)
— Define the CA submetering protocol roadmap
— Conduct market assessment

— Maintain regulatory communications

* Phase 2: Design / Develop (in progress)
— Developthe California submetering protocol
— File Tier Z advice letter

— Maintain regulatory communications

Wl s, Dleoison xﬁf'

Summary of Utility Perspectives continued)

We are considering an approachto submetering in which the [OUs,
consumers, and 3rd party stakeholders learn and collaborate on

building a submetering protocol for Califarnia

* Phase 3: Build Interim Solution

— Implementation - build, test, and refine the necessary processes, systems,
and system interfaces

— Pursue development of national standards for submeters and subtractive
billing arrangements

— Enable 3-way handshake among the utility, customer, and 3rd party
— Develop 3rd Party certifications — for devices, systems, and processes

— Developand carry out & customer information campaign

Wl s, Dleoison xﬁf'
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Summary of Utility Perspectives continued)

We are considering an approachto submetering in which the [OUs,
consumers, and 3rd party stakeholders learn and collaborate on

building a submetering protocol for Califarnia

* Phase 4: Build Scalable Solution

- Upgrade utility systems to handle automated, full-scale subtractive
billing

- Leverage utility investments in Smart Grid technologies and standards

L T

Submetering Protocol Next Steps

* Prepare workshop summary report (due 15 days after workshop)
* Continue roadmap development

* Proposed work teams (3rd parties, |0Us, Division of
Measurement Standards); expected to beginin November 2011:

1. Use Case Team
2. Technical Performance Requirements Team
3. Communications & Security Team

4. Billing and Regulatory Reguirements Team

Start developing submeter protocol roadmap report
{due December 31, 2011)
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