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Roadmap for development of a submeter protocol will evolve as the market for plug-in electric
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1. Executive Summary :

Project Background

The California Public Utilities Commission (CPUC) has directed the California Investor Owned
Utilities (I0Us), where possible, to consult with appropriate stakeholders of the Public Electric
Vehicles Collaborative and national standards bodies to develop a Submetering Protocol for
electric vehicles. These stakeholders include representatives of the Plug-in Electric Vehicle
industry, consumer groups, and others as well as the Energy Division of the CPUC. The IOUs
consider this Roadmap Report a snapshot of a point in time in the collaborative, with issues and
solutions expected to evolve as greater clarity into customer needs, 3" party products and
services, submetering technology and costs, and regulation are achieved.

Project Methodology

To establish the path to identifying the issues and solutions that will lead to the Submetering
Protocol, four working teams were formed comprised of more than 100 people from the utilities,
State of California, and 3rd party organizations to address the 7 areas specified by the CPUC in its
Phase 2 Decision on developing a Submetering Protocol. These teams were:

1. Use Case ldentification.

2. Billing and Regulatory.

3. Meter Requirements, Compliance, and Standards.
4

Communication and Security.

Submetering Use Cases

Use cases are the first step in the development of business and functional requirements. Based on
a collaborative effort involving utility and other stakeholders, a total of 17 fundamental use cases
were identified. The 17 fundamental use cases defined to date will be used to develop tariff and
technical requirements based on our current collective understanding of potential submetering
impact, feasibility and cost-effectiveness. It is anticipated that additional use cases may be
identified as the working group continues to develop the Submetering Protocol.

For each use case, a diagram was produced depicting each scenario and the association between
3" parties such as data management agents and utility systems. In addition, the IOUs performed a
high level implementation analysis listing all perceived advantages and disadvantages.

1 Section source: Primarily PG&E, SCE, SDG&E, based on working group team meetings, individual
telephone and email communication among utilities and third parties, and inter-utility communication.
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Submetering Billing and Regulatory Requirements

The Billing and Regulatory team assessed the potential impact use cases may have on current tariffs
to determine the need for potential future tariff refinement and development. Present tariffs for
Direct Access (DA) served as a useful base, because through DA, the Commission has previously
decided matters of unbundling of utility services, and requirements for third parties to become an
integrated component of the utility billing system. The Roadmap Report identifies the billing and
regulatory dependencies and issues to be addressed. For example, a key initial conclusion is that, as
is the case with DA, split loads should not be allowed.

Submetering Technical Requirements

The Technical Requirements Team identified the technical requirements and standards to establish
EV submetering. The team, as is the case with the Billing and Regulatory Team, used the Direct
Access Metering and Data Standards (DASMMD) as a starting point, and identified how these
standards, which were developed following a very detailed process under Commission direction,
could be applied to submetering.

To future-proof submeter designs, the Technical Requirements team concluded that functionality
should include bi-directional capabilities enabling vehicle-to-grid functionality; demand response

capabilities enabling load control; NEM capabilities enabling the combined measurement of self-

generation and battery charging and remote firmware and configuration update capabilities.

Submetering Communications, Security, and Standards Requirements

The Communications team began to identify the requirements and standards necessary to establish
data exchange between 3" party devices and the utility. Among the various topics addressed by the
communications team are methods of securing and protecting EV customer data. The team
concluded that developing communication functionality for the Submetering Protocol in the short
term is best served by leveraging existing standards including NAESB ESPI, OpenSG OpenADE and
OAuth as well as benchmarking functionality and security approaches used in other industries such as
Health Care (HIPAA) and Credit Cards (PCl). Moving forward into the mid and long-term the
availability of future standards such as SmartEnergy 2.0 will give industry an opportunity to adopt
more advanced used cases.

Submetering Protocol Policy and Implementation Strategies

The roadmap further defines dependencies and some guiding principles identified by the three IOUs
to incorporate into the development of the Submetering Protocol:

e The Submetering protocol will focus on matters within CPUC’s policy and regulatory jurisdiction
because the CPUC must enforce the protocol and resolve disputes among utilities, EVSPs and
customers.

January 3, 2012 Page 6
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- For example, the protocol will need to focus on how submeters may be used in lieu of IOU

separate meters for IOU billing purposes in accordance with similar standards and protocols
used for customer-owned separate meters under DA program.

- The protocol will not address EVSP third party business issues, such as the terms and
conditions of a third party’s sale of electricity for use as EV fuel because the CPUC (in its Phase
1 decision) determined it will not regulate the terms and conditions of third party fuel sales.

e The protocol will address the rights and obligations of IOUs, customers and third parties as to the
use of submeters by customers and I0Us for IOU billing purposes.

e The protocol will be documented in CPUC-approved tariffs and associated technical documents.
e The IOUs have an obligation to accurately bill their customers; consequently, the IOUs will
continue to separately meter their separate customers.

e For customer-owned submeters used by IOUs for billing, meter reading and/or meter
maintenance may be offered by the IOU or by qualified third parties consistent with DA model.

e Billing disputes will continue to be resolved by the CPUC the same as billing disputes generally.

e 10U costs associated with the use of submetering or parallel metering for IOU billing purposes
will be subject to review and cost recovery approval by the CPUC, the same as other utility costs
of service.

Submetering Roadmap

The Roadmap timeline illustrated on the next page depicts a long-term, multi-phase view of
Submetering Protocol planning, development, and implementation.

e Phase 1 represents the definition of a California Submetering Protocol roadmap that has been
developed by the project working groups and detailed in this report document.

e Phase 2 consists of the activities required to develop a California Submetering Protocol.

e Phase 3 consists of implementing a Submetering Protocol solution making customer- and 3"
party-owned submetering available to customers in California for billing purposes. During this
stage utilities will be able to execute manual, small scale subtractive billing of EV charging loads.

e Phase 4 again enables customer- and 3" party-owned submetering; however in this phase
national standards are complete and implemented, and utilities will be able to execute
automated, full-scale subtractive billing of EV charging loads.

e Phase 5 represents long term solutions including—but not limited to—the deployment of Smart
Grid field area networks capable of communicating with customer devices.

January 3, 2012 Page 7
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Conclusions

Based on the four months of comprehensive analysis of the issues related to submetering, the
IOUs reached the following conclusions:

Submetering for non-billing purposes can be done today under CPUC-approved tariffs and
does not involve utilities or require new protocols.

EV penetration has been limited to date and has not justified the cost of automating IOU
subtractive billing to support revenue-grade submetering of EV loads.

It is critical to better understand what our customers want with respect to sub-metering and
other solutions to EV metering, and steps to achieve this understanding have been built into
the roadmap.

The emerging submetering market is expected to grow slowly until technological advances
provide customers with low cost, innovative solutions.

Implementing submetering is dependent on and driven by, at a minimum, the resolution of the
following 7 issues identified by the CPUC:

- Feasible use of submeters in various locations.

- Technical performance requirements for submeters.

- Minimum communication functionality and standards to be met.

- Security and privacy of EV user data collected by utilities and third party entities.

- Methodology for settling billing disputes and other issues among utilities, 3" parties, and
customers.

- Compliance with national standards for measurement and communication functions.
- Rules for incorporating subtractive billing into submetering tariffs.

In addition to the above 7 issues identified by the CPUC, the I0Us believe there are additional
financial and market issues to be considered, including recovery of the costs of upgrading
utility advanced metering infrastructure (AMI) and billing systems.

Therefore, submetering should be implemented through a phased approach described in the
roadmap, based on customer demand for submetering, market/technology realities and cost
of implementation of various submetering solutions compared to other alternatives, such as
parallel metering and non-revenue-grade submetering.

Based on this phased approach, the IOUs do not anticipate developing and implementing
potentially costly IT back-office system solutions until the EV markets develop sufficiently.

While the teams attempted to address all the issues identified, in the coming months, further
work will be required as the roadmap report cannot fully resolve all these issues at this time.

January 3, 2012 Page 9



Pacific Gas and [ e g ey -
M Electric Company R | bdadun S_B'GE

)
A {{;" Sempra Energy utiity

2. Introduction to Roadmap Report

2.1 Roadmap Report Structure

This roadmap report is the result of a process where the IOUs collaborated with 3rd party
stakeholders. However, this roadmap report has been prepared solely by the IOUs as a compliance
filing pursuant to the Phase 2 Decision. The IOUs consider it a snapshot of a point in time, with
understanding, issues, and solutions expected to evolve as greater clarity into customer needs, 3rd
party products and services, submetering technology and costs, and regulation is achieved.
Primary contributors to each section are identified throughout the report.

The following content is provided:

¢ Introduction to Roadmap Report: Project objectives and background, and Alternative Fueled
Vehicles Order Instituting Rulemaking (AFV OIR) requirements.

e Roadmap Dependencies Evaluation (IOU-Developed): IOU assessment of and conclusions
regarding unresolved technical, financial and regulatory issues that need to be resolved by
further action by the California Public Utilities Commission (CPUC) prior to further
development of the Submetering Protocol, including issues relating to CPUC policies and
authority over submetering requirements, third party metering service providers, subtractive
billing disputes, and related matters; and—based on these unresolved issues—key principles
recommended for guiding the resolution of these issues for further development and
implementation of EV submetering.

e Use Case Evaluation (IOU-Developed): IOU descriptions of use case purpose, development,
and evaluation criteria and detailed technical assessments of 17 use cases.

e Submetering Implementation Issues and Requirements (Developed by I0Us and 3" Parties):
Descriptions of submetering technical requirements; communication functionality, standards,
and security; and billing and regulatory requirements and protocols.

e Roadmap for Development of Submetering Protocol (IOU-Developed): Descriptions of
feasible multi-stage submetering development and implementation paths based on current
understanding of technical feasibility, regulatory and financial issues.

e Appendices: Detailed Submetering Requirements Matrices; and Glossary of Abbreviations.
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2.2 Project Objectives & Background
2.2.1 AFV OIR Requirements 2

2011 AFV OIR Phase 2 Decision

The Phase 2 Decision included the following key directives on development of Submetering
Protocols:

e “The utilities must cooperate with stakeholders to form a working group to develop an Electric
Vehicle submeter protocol that could be adopted by the CPUC.

- Utilities should provide multiple EV metering options, including single whole house,
separate parallel, and submetering at various locations, and

- EV submeters and EV charging service equipment should be treated consistent with the
treatment of any other equipment located on the customer side of the meter.”

e The utilities are to include in the working group, at a minimum, Commission Staff, California
Department of Food and Agriculture, automakers, and electric vehicle service providers.

e The filed protocol must achieve, at a minimum, the following:

- Support the use of submeters located in electric vehicle service equipment or on a vehicle,
including mobile detachable meters.

- Determine the technical performance requirements for any submeters.
- Identify the minimum communication functionality and standards.

- Describe how submeter data management will support and protect the security and
privacy of Electric Vehicle user data collected by utilities and third party entities.

- Provide a methodology for settling disputes.

- Identify and adhere to all existing and applicable national standards for measurement and
communication functions.

- Develop rules for incorporating subtractive billing into submetering tariffs.

2 Section source: California Public Utilities Commission
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On July 28, 2011, the Assigned Commissioner’s Scoping Memo Ruling — Phase 3 clarified the timing
of Phase 2 Decision deliverables. These dates were confirmed in a letter from CPUC Executive
Director Paul Clanon dated October 12, 2011:

e Hold public workshop by October 31, 2011 and file a report 15 days later.
e Submit roadmap report by December 31, 2011.

e File a Tier 2 advice letter by July 31, 2012 supporting the implementation of submeter
protocol.

e Submit tariff sheets to establish rules for use of customer submeters by September 1, 2012.

2.2.2 Roadmap Report Development Methodology 3

The IOUs:

e Keptin place the joint IOU project coordination team established in September 2011 to
respond to the Submetering Protocol order in the CPUC’s Phase 2 Decision.

e Conducted a November 14 Roadmap Report WebEx kickoff meeting to which the entire
Alternative Fueled Vehicle - Order Instituting Rulemaking (AFV OIR) Service List and October
27, 2011 Submetering Protocol Workshop attendees were invited.

e Formed use case, technical requirements, billing & regulatory, and communications teams
comprised of more than 20 parties representing utility, State of California, and 3rd party
organizations to address the 7 areas specified by the CPUC in its Phase 2 Decision on
developing a Submetering Protocol.

e Analyzed the feasibility of various use cases identified.

e Facilitated 5 weeks of team meetings spanning over 30 hours of formal discussion, along with
numerous email exchanges and individual telephone conversations, to review submetering
requirements and open issues within the framework of the 7 guidelines specified by the CPUC.

e Provided weekly status reports to all working group members.

e Completed internal IOU reviews and meetings to assess submetering jurisdictional and
consumer protection issues and develop key principles to guide the development of a
Submetering Protocol.

3 Section source: PG&E, SCE, SDG&E
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e Conducted an all-hands Roadmap Report Development Team Meeting on December 16 to
present draft Roadmap issues and implementation recommendations and receive 3" party
comments.

e Responded to a November 29, 2011 CPUC Data Request for information on how utility AMIs
could be leveraged for submetering data communication with their individual submittals on
December 20, 2011.

e Drafted, reviewed, and completed this Submetering Protocol Roadmap Report and submitted
it to CPUC on January 3, 2012.

2.2.3 Participants

Invitations to participate in the collaborative were sent to all members of the AFV OIR Service List.
Participants in the team meetings and WebEx conference calls included representatives of the
following organizations:

e AeroVironment e Digi International

e Alameda County Dept. of e ECOtality NA

Agriculture/Weights & Measures e EV Connect

e Argonne National Laboratory «  Ford Motor Company

e Better Place e General Electric

e California Public Utilities Commission Energy e ltron

Division
e Pacific Gas and Electric Company
e (California Department of Food and

Agriculture - Division of Measurement * PlugSmart

Standards e San Diego Gas & Electric

e Community Renewable Solutions, on behalf e Southern California Edison

of the Green Power Institute and Community ) o .
. . e Sustainable Unlimited Mobility Group,
Environmental Council .
Project Green On Ramp

e Coulomb
e Tendril, Inc.

e Deloitte Consulting Thinks +Grid
. inkSmartGri

e Division of Ratepayer Advocates
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3.POLICY AND IMPLEMENTATION DEPENDENCIES -

3.1.1 Open Issues for Roadmap

e There are uncertainties surrounding the development of third-party EV charging markets and
associated willingness of EV customers or EVSPs to pay for costs of submetering for subtractive
billing. Development of cost-effectiveness and market assessments are needed to justify
automated IOU-third party subtractive billing processes, which are necessary first steps in the
evaluation of Submetering Protocols.

- Mitigation strategy: further assessment of submetering for subtractive billing feasibility and
cost-effectiveness compared to alternatives such as separate metering, and phased
implementation with manual processes and non-revenue grade submetering for non-billing
purposes in near-term until and unless third party- and customer-supported, revenue-grade
subtractive billing is feasible and cost-effective in longer-term.

e Communications interface and national standards including HAN implementation not ready yet.

- Mitigation strategy: Coordinate with and complete HAN implementation and open SEP 2.0
national standards prior to EV Submetering Protocol.

e Enforcement of Submetering Protocol including consumer protections and billing dispute
resolution uncertain under Phase 2 decision (CPUC vs. Dept. Food & Agriculture).

- Mitigation strategy: the CPUC needs to clarify the Phase 2 decision and establish its
enforcement authority for the Submetering Protocol, including standards and billing regulation,
meter inspection and maintenance and resolving consumer complaints and disputes.

3.1.2 Consumer Protection Questions

What is the CPUC’s jurisdiction over Submetering Protocol and subtractive billing?

- Phase 2 orders development and adoption of Submetering Protocol by IOUs, but does not
assert jurisdiction to enforce it against third-parties or to adjudicate billing disputes among
utilities, third parties and customers.

- Phase 2 decision defers to Dept. Food & Ag to regulate and certify meter accuracy.

Because the decision is unclear as to the CPUC'’s jurisdiction, the CPUC should clarify its Phase 2
decision to provide for enforcement authority prior to moving forward with further Submetering
Protocol development.

4 Section source;: PG&E, SCE, SDG&E
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3.1.3 Guiding Principles for Resolving Dependencies Relating to EV

Submetering Protocol Development

Submetering protocol will focus on matters within CPUC jurisdiction because the CPUC must
enforce the protocol and resolve disputes among utilities, EVSPs and customers.

- For example, the protocol will focus on how submeters may be used in lieu of IOU separate
meters for IOU billing purposes in accordance with similar standards and protocols used for
customer-owned separate meters under the Direct Access (DA) program.

- The protocol will not address EVSP third party business issues, such as the terms and conditions
of a third party’s sale of electricity for use as EV fuel because the CPUC (in its Phase 1 decision)
determined it will not regulate the terms and conditions of third party fuel sales.

The protocol will address the rights and obligations of IOUs, customers and third parties as to the
use of submeters by customers and I0Us for IOU billing purposes.

The protocol will be documented in CPUC-approved tariffs, associated technical documents, and
cost recovery decisions.

The IOUs have an obligation to accurately bill their customers; consequently, the I0Us will continue
to separately meter their separate customers.

For customer-owned submeters used by I0Us for billing, meter reading and/or meter maintenance
may be offered by the 10U or by qualified third parties consistent with DA model.

Billing disputes will continue to be resolved by the CPUC the same as billing disputes generally.

IOU costs associated with the use of submetering or parallel metering for 10U billing purposes will
be subject to review and cost recovery approval by the CPUC, the same as other utility costs of
service.
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4. USE CASE EVALUATION s

4.1 Background

4.1.1 Purpose and Application of Use Cases

A Use Case is a structured scenario developed for discussion purposes to aid in the selection and
planning of complex technical projects. Use Cases enable the evaluation of how various solutions are
likely to affect customers, systems, and project stakeholders. As a consequence, Use Cases help project
decision-makers determine which approaches are not feasible and which, among approaches that are
feasible, have the greatest likelihood of success for all stakeholders. Use Cases are generally one of the
first steps in developing business and functional requirements for complex projects.

Objectivity is key to the effective development and review of Use Cases. The preliminary development
of the Use Cases in this roadmap does not mean any of the Use Cases are currently feasible, cost-
effective, desirable, or preferred by customers or stakeholders. The sole assessment included in these
Use Cases to date is an assessment of technology feasibility without regard to cost-effectiveness,
market conditions, or customer demand. The listing of the Use Cases does not indicate a consensus or
preference among the I0Us or other stakeholders at this stage of Submetering Protocol development.

4.1.2 Use Case Development Process

The 10Us initially created a list of Use Cases representing several applications of submetering. For
completeness, the list was presented to 3" Parties and the CPUC; thereupon, more Use Cases were
added. The collective effort, through discussions among these participants, helped define and clarify
the identified set of Use Cases. Each use case assumes original vehicle, charging equipment, submeter
owner, and customer at original location. Use Case variations involving resale or movement of
equipment and/or customers add complexity the IOUs are not prepared to address at this time.
Additional variations of these Use Cases could also potentially be developed for fixed, mobile, single,
and multiple submeter scenarios, based on further 3" Party recommendations.

5 Section source: Primarily PG&E, SCE, SDG&E, based on working group team meetings, individual telephone

and email communication among utilities and third parties, and inter-utility communication.
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4.1.3 Use Case Application to Submetering Protocol Roadmap

The Use Cases were then evaluated by the IOUs using a set of criteria to determine aspects of the
actual implementation that could aid in the development of the roadmap. However, many of the
responses to the evaluation criteria, which in turn affect the implementation, proved to be difficult to
define and ultimately became subjective. Because submetering is still being conceptualized, there are a
number of assumptions that were made that are either currently uncertain or have not been finalized,
one example being the OpenEV standard. Because most, if not all, of the evaluation criteria to some
extent depend on these details, it was difficult to clearly respond to each evaluation criteria.
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4.1.4 Overview of fundamental use cases to be addressed

USE CASE NUMBER *

and NAME

DESCRIPTION

: Baseline: Parallel Metering

Premises usage and EV usage are metered separately using two Master
Meters. Subtractive billing is not required.

: Residential (Basic)

A 3rd Party sends fixed submeter data to the utility, who then calculated
Premises usage through subtractive billing. Premises is billed both EV and
premises usage.

: Residential (Multiple EVs)

Variant of Use Case 1, with the exception that there are multiple fixed
submeters on one premises.

: Small Multi-Dwelling Unit (MDU)

Variant of Use Case 1, with the exception that there are multiple Master
Meters on one premises.

: Large Multiple Meter / Commercial Use

Variant of Use Case 1, with the exception that there are multiple fixed
submeters on one premises and multiple 3rd Parties sending data to the utility.

: No 3rd Party Involvement

The utility collects fixed submeter data through a utility-specified solution such
as a Field Area Network and calculates Premises usage through subtractive
billing.

: Residential (Basic) w/ EVSP

A 3rd Party sends fixed submeter data to the utility, who then calculated
Premises usage through subtractive billing. Premises is billed premises usage,
and 3rd party is billed EV usage.

: Residential (Multiple EVs) w/ EVSP

Variant of Use Case 6, with the exception that there are multiple fixed
submeters on one premises.

: Small Multi-Dwelling Unit (MDU) w/ EVSP

Variant of Use Case 6, with the exception that there are multiple Master
Meters on one premises.

: Large MDU (Garage) w/ EVSP

Variant of Use Case 6, with the exception that there are multiple fixed
submeters on one premises and multiple 3rd Parties sending data to the utility.

10

: Standard (MSub)

A 3rd Party sends mobile submeter data to the utility, who then calculated
Premises usage through subtractive billing. Premises is billed both EV and
premises usage.

11

: In Parallel (FSub + MSub)

Combination of Use Case 1 and Use Case 10, where submeters are in parallel.

12

: In-Series w/o Cross Talk (FSub + MSub)

Combination of Use Case 1 and Use Case 10, where submeters are in series.
Mobile submeter communicates correctly.

13

: In-Series w/ Cross Talk (FSub + MSub)

Combination of Use Case 1 and Use Case 10, where submeters are in series.
Mobile submeter communicates incorrectly.

14

: In-Series (2 MSubs)

Two mobile submeters are in series. Mobile submeters communicate
incorrectly.

15:

AMI

Variant of Use Case 5, with the exception that the solution is the utility's
existing AMI Network.

16

: Direct OpenEV

Variant of Use Case 1, with the exception that the customer sends fixed
submeter data to the utility.

17

: Net Energy Metering

Submetering is used on a premises configured for Net Energy Metering

* Please note that Use Case numbering has changed since the October 27, 2011 CPUC workshop.

January 3, 2012
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4.2 Use Case Evaluation

4.2.1 Summary

The Use Case preliminary analysis performed by the I0Us has identified which use cases can be
implemented in the short-, mid-, and long term, and which cannot be implemented. The IOUs
recognize there are technological developments, CPUC direction and funding approvals, and market
factors that will affect the time periods described below:

Period / Use Rationale
Cases *
Assumes at this point in time that
Short-Term 1-3 years from the CPUC’s approval | use case implementation may
of the Submetering Protocol. require only moderate investment
and limited 3™ party integration.
2-4 years from approval of the Use Cases implemented in the mid-
Mid-Term Submetering Protocol and approval | term are those requiring investment
of funding for back-office system of time and funding in OpenEV
upgrades. and/or AMI.
Use Cases to be implemented in the
long-term are based on next-
Long-Term Beyond mid-term. generation technology such as
mobile meters and smart grid field
area networks.

* Actual short, medium, and long term timing could differ among utilities, based on different systems, technology, and smart grid roll-out plans.

Short Term Mid Term Long Term
1 15 5
Residential (Basic) Advanced Metering Infrastructure No 3rd Party Involvement
2 16 10
Residential (Multiple EVs) Direct OpenEV Standard (MSub)
2 u
Small Multi-Dwelling Unit (MDU) In Parallel (FSub + MSub)
a 12
Large Multiple Meter / Commercial In-Series w/o Cross Talk (FSub + MSub)
17
Net Energy Metering
6 8 13
Residential (Basic) Small Multi-Dwelling In-Series w/ Cross Talk
Not w/ EVSP Unit (MDU) w/ EVSP (FSub + MSub)
Feasible 7 9 14
Residential (Multiple Large MDU (Garage) In-Series (2 MSubs)
EVs) w/ EVSP w/ EVSP

January 3, 2012
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4.2.2 Detailed evaluation of individual use cases
Each use case evaluation consists of four sections:

e Description.

e Diagram.

e Evaluation Criteria (detailed definitions below).

e Key Conclusions.

The criteria used for the implementation analysis of each Use Case are as follows:

e Technological Characteristics

- Describes the technical characteristics of the devices needed to realize a particular
scenario. These devices could include the master meter, submeter, premises identifier,
communication network and/or any other hardware needed to achieve desired
functionality.

e Technical Availability

- Describes the availability of hardware supporting use case functionality in the current
market environment. These criteria identify devices that are currently not available and
those devices that can be leveraged today.

e Utility Integration

- Summarizes an analysis of the relative ease or complexity by which submetering devices
and/or hardware could be integrated with current and planned utility systems for the
purpose of billing submetered EV charging.

e National Standards

- ldentifies the availability and/or lack of national standards necessary to achieve use case
functionality.

¢ Billing & Regulatory

- Identifies the possible positive or negative impacts each use case can have on utility
billing systems and/or regulatory policy.
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e Utility Cost of Integration

- Evaluates the various scenarios from the perspective of the utilities’ cost to implement
the proposed use case.

e Customer Experience (To be developed.)

- Describes the possible experiences customers may encounter when applying a particular
use case.

- As part of protocol development, the IOU’s will seek further input from 3" parties and
customers for each use case.

e Customer Cost Factors (To be developed.)

- Describes the possible cost impacts on a customer when applying a particular use case.

- As part of protocol development, the IOU’s will seek further input from 3" parties and
customers for each use case.
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Use Case 0: Baseline Parallel Metering ¢

Parallel metering is presented here as the first Use Case because it is available currently and
because it provides a basis for comparison with the Use Cases developed in the working groups.

Description

e Parallel submetering consists of two Master Meters on a single Premises.
e Customer of Record is:

- The Premises Owner (for Premises Usage).

- Either the Premises Owner or a 3rd Party (for EV Usage).

e Submeter reading services are performed by a 3rd Party or the utility, which reads the FSub and
transfers usage data to its Data Management System (DMA).

e Premises Usage and EV Usage are measured separately. Subtractive billing does not occur.
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Use Case 0: Baseline Parallel Metering Implementation Analysis

CRITERIA DESCRIPTION

e Master Meters are utility-owned fixed devices that measure usage independently and use

Technological the utility AMI Network.

e e The Customer of Record for each Master Meter is billed its respective usage.

Characteristics . L . .
o Parallel metering uses existing utility network infrastructure.
e Parallel metering is available today.

Technical Availability e Non-revenue grade submeters are available today.

Utility Integration

Parallel metering uses existing utility network infrastructure.

National Standards

No national standards are required to perform separate billing.

Billing & Regulatory

Uses existing billing processes and regulation.

Utility Cost of Integration

None.

Customer Cost

To be developed.

Customer Experience

To be developed.
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Use Case 0: Baseline Parallel Metering Key Conclusions

This use case is already available because parallel metering is currently offered. This Use Case
serves as a baseline for comparison to all submetering scenarios.
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Use Case 1: Residential Use Case (Basic) 7

Description

e This use case consists of one submeter (FSub) on one Premises.
e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads the FSub and transfers
usage data from its Data Management System (DMA) to the Utility.
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Use Case 1: Residential Use Case (Basic) Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological
Characteristics

Submeters are fixed devices and can
provide accurate electrical association.
Added flexibility: Platform and
configuration. (l.e. can be in many
shapes and sizes as long as it only
measures the EV load.

Embedded submeters pose potentially complex
calibration, verification, security procedures.

Technical Availability

Standard utility meters and boxes can
be used.

Some EVSP have included embedded
submeters in their basic EVSE designs.

Added infrastructure (meter box) may be
needed to install a socket-based meter.

Not all EVSEs include embedded submeters.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Submeter data is associated to only one
master meter.

Not all EVSPs have a “cloud service” network for
communications with utilities.
Although not as extensive as other solutions, this

use case still impacts utility enterprise systems.
(Effects are still unknown.).

National Standards

NAESB ESPI standard ratified on October
2011 is currently available for use.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

Dependence on timing and accuracy of 3rd party
supplied data.

Will require manual calculation and/or
adjustment to automated IOU billing process.

Utility Cost of Integration

Utility upgrade costs for implementing
this use case may be lower than the cost
of upgrading the AMI system.

Utilities are expected to seek additional funding
for implementation of a 3rd Party interface
(costs are currently unknown).

Customer Cost

To be developed.

To be developed.

Customer Experience

To be developed.

To be developed.
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Use Case 1: Residential Use Case (Basic) Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as technically
implementable in the short term, because:

e The newly ratified NAESB ESPI standard allows utilities to establish UtiIity—3rd Party data
exchange using a standardized method.

e A utility staging server allows utilities to bypass complex back-office systems in order to offer a
short-term manual submetering process.

e Upgrading to provide a utility-owned 3" party staging server may be less costly than upgrading
AMI back-office systems.

e This use case allows utilities a phased scalable solution, with the ability to transition to
automated back office system processing when (and if) it becomes available.

e This use case could also transition to use case #16 (“Direct OpenEV”) and allow direct
consumer-utility communications.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to separate metering and other non-subtractive billing options.
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Description

e This use case consists of multiple FSubs on one Premises.

e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads each FSub and transfers

usage data from its DMA to the Utility.
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Use Case 2: Residential Use Case (Multiple EVs) Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological
Characteristics

Submeters are fixed devices and can
provide accurate electrical association.
Added flexibility: Platform and
configuration. (l.e. can be in many
shapes and sizes as long as it only
measures the EV load.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Technical Availability

Standard utility meters and boxes can
be used.

Some EVSP have included embedded
submeters in their basic EVSE designs.

Added infrastructure (meter box) may be
needed to install a socket-based meter.

Not all EVSEs include embedded submeters.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Submeter data is associated to only one
master meter.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Although not as extensive as other solutions, this
use case still affects utility enterprise systems.
(Effects are still unknown.).

Multiple submeters add a layer of complexity;
new processes must be established to identify
each submeter.

Utilities will require meter data tables for each
submeter (not aggregate load).

National Standards

NAESB ESPI standard ratified on October
2011 is currently available for use.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

Dependence on timing and accuracy of 3rd party
supplied data.

Will require manual calculation and/or
adjustment to automated IOU billing process.
Multiple data feeds from multiple submeters
create order of magnitude increase in data
processing and bill calculation functions.

Utility Cost of Integration

Utility upgrade costs for implementing
this use case may be lower than the cost
of upgrading the AMI system.

Utilities are expected to seek additional funding
for implementation of a 3rd Party interface
(costs are currently unknown).

Increased submeters at a premises will increase
processing time and burden on systems.

Customer Cost

To be developed.

To be developed.

Customer Experience

To be developed.

To be developed.
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Use Case 2: Residential Use Case (Multiple EVs) Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as implementable in
the short term, because:

e The newly ratified NAESB ESPI standard allows utilities to establish UtiIity—3rd Party data
exchange using a standardized method.

e A utility staging server allows utilities to bypass complex back-office systems in order to offer a
short-term manual submetering process.

e Upgrading to provide a utility-owned 3rd party staging server may be less costly than
upgrading AMI back-office systems.

e This use case allows utilities a phased scalable solution, with the ability to transition to
automated back office system processing when (and if) it becomes available.

e This use case could also transition to use case #16 (“Direct OpenEV”) and allow direct
consumer-utility communications.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to separate metering and other non-subtractive billing options.
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Use Case 3: Small Multi-Dwelling Unit (MDU) Use Case °

Description

e This use case consists of multiple Master Meters (MM) on one Premises.
e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads each FSub and transfers
usage data from its DMA to the Utility.
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Use Case 3: Small Multi-Dwelling Unit (MDU) Use Case Implementation Analysis

Characteristics

configuration. (l.e. can be in many shapes
and sizes as long as it only measures the
EV load.)

CRITERIA PERCEIVED ADVANTAGE PERCEIVED DISADVANTAGE
e Submeters are fixed devices and can Embedded submeters pose potentially complex
provide accurate electrical association. calibration, verification, and security procedures.
Technological o Added flexibility: Platform and

Technical Availability | e

Standard utility meters and boxes can be
used.

Some EVSP have included embedded
submeters in their basic EVSE designs.

Added infrastructure (meter box) may be needed to
install a socket-based meter.

Not all EVSEs include embedded submeters.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Although not as extensive as other solutions, this
use case still impacts utility enterprise systems.
(Effects are still unknown.).

Multiple submeters add a layer of complexity; new
processes must be established to identify each
submeter.

Utilities will require meter data tables for each
submeter (not aggregate load).

Added complexity in having to associate multiple
submeters to multiple master meters

National Standards

NAESB ESPI standard ratified on October
2011 is currently available for use.

An EV profile (i.e. “OpenEV”) for the ESPI standard
still needs to be developed.

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

Dependence on timing and accuracy of 3rd party
supplied data.

Will require manual calculation and/or adjustment
to automated 10U billing process.

Critical dependence on associating the correct
submeter to the correct master meter on multi-
meter premises.

Multiple data feeds from multiple submeters
creates order of magnitude increase in data
processing and bill calculation functions.

Utility Cost of

Utility upgrade costs for implementing
this use case may be lower than the cost
of upgrading the AMI system.

Utilities are expected to seek additional funding for
implementation of a 3rd Party interface (costs are
currently unknown).

Increased submeters at a premises will increase

Integration processing time and burden on back-office systems.
Associating multiple submeters to multiple master
meters will increase processing time and burden on
back-office systems.

Customer Cost e To be developed. To be developed.

Customer Experience | ®

To be developed.

To be developed.
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Use Case 3: Small Multi-Dwelling Unit (MDU) Use Case Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as implementable in
the short term, because:

e The newly ratified NAESB ESPI standard allows utilities to establish UtiIity—3rd Party data
exchange using a standardized method.

e A utility staging server allows utilities to bypass complex back-office systems in order to offer a
short-term manual submetering process.

e Upgrading to provide a utility-owned 3rd party staging server may be less costly than
upgrading AMI back-office systems.

e This use case allows utilities a phased scalable solution, with the ability to transition to
automated back office system processing when (and if) it becomes available.

e This use case could also transition to use case #16 (“Direct OpenEV”) and allow direct
consumer-utility communications.

e The cost-effectiveness and timing for technical implementation of this use case, compared to
separate metering and other non-subtractive billing options, is still to be determined.
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Use Case 4: Large Multiple Meter / Commercial Use Case 1°

Description

e This use case consists of multiple FSubs on one Premises.
e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by one of many 3rd Parties or utility, which read each FSub
and transfers usage data from their DMA to the Utility.

e No 3rd Party Fuel Supplier (Bundled Service Customer).
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Use Case 4: Large Multiple Meter / Commercial Use Case Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological
Characteristics

Submeters are fixed devices and can
provide accurate electrical association.
Added flexibility: Platform and
configuration. (i.e. can be in many
shapes and sizes as long as it only
measures the EV load.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Technical Availability

Standard utility meters and boxes can
be used.

Some EVSP have included embedded
submeters in their basic EVSE designs.

Added infrastructure (meter box) may be
needed to install a socket-based meter.

Not all EVSEs include embedded submeters.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Submeter data is associated to only one
master meter.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Although not as extensive as other solutions, this
use case still impacts utility enterprise systems.
(Effects are still unknown.).,

Multiple submeters add a layer of complexity;
new processes must be established to identify
each submeter.

Utilities will require meter data tables for each
submeter (not aggregate load).

National Standards

NAESB ESPI standard ratified on October
2011 is currently available for use.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

Dependence on timing and accuracy of multiple
3 party data management agents for utility to
be able to bill single premise.

Will require manual calculation and/or
adjustment to automated IOU billing process.
Critical dependence on associating the correct
submeter to the correct master meter on multi-
meter premises.

Multiple data feeds from multiple submeters
creates order of magnitude increase in data
processing and bill calculation functions.

Utility Cost of Integration

Utility upgrade costs for implementing
this use case may be lower than the cost
of upgrading the AMI system.

Utilities are expected to seek additional funding
for implementation of a 3rd Party interface
(costs are currently unknown).

Increased submeters at a premises will increase
processing time and burden on systems.

Customer Cost

e To be developed.

To be developed.

Customer Experience

e To be developed.

To be developed.
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Use Case 4: Large Multiple Meter / Commercial Use Case Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as implementable in
the short term, because:

e The newly ratified NAESB ESPI standard allows utilities to establish UtiIity—3rd Party data
exchange using a standardized method.

e A utility staging server allows utilities to bypass complex back-office systems in order to offer a
short-term manual submetering process.

e Upgrading to provide a utility-owned 3rd party staging server may be less costly than
upgrading AMI back-office systems.

e This use case allows utilities a phased scalable solution, with the ability to transition to
automated back office system processing when (and if) it becomes available.

e This use case could also transition to use case #16 (“Direct OpenEV”) and allow direct
consumer-utility communications.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to separate metering and other non-subtractive billing options.
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Use Case 5: No 3rd Party Involvement (Field Area Network)11

Description

e This use case consists of one FSub on one Premises.
e The Premises Owner is the Customer of Record.

e Submeter reading services are not performed by a 3rd Party. Instead, the Utility reads the FSub using a
utility-defined solution.
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Use Case 5: No 3rd Party Involvement Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological
Characteristics

Submeters are fixed devices and can provide
accurate electrical association.

Added flexibility: Platform and
configuration. (i.e. can be in many shapes
and sizes as long as it only measures the EV
load.

Embedded submeters pose potentially complex
calibration and verification procedure.
Submeter manufacturer must adopt technology
to be compatible with utility solution; limits
submeter use to a single utility service territory.

Technical Availability

Standard utility meters and boxes can be
used.

Some EVSP have included embedded
submeters in their basic EVSE designs.

Added infrastructure (meter box) may be
needed to install a socket-based meter.

Not all EVSEs include embedded submeters.
Embedded submeters pose potentially complex
calibration, verification, and security
procedures.

Utility Integration

Does not require the use of an additional
staging server.

Submeter data is associated to only one
master meter.

Potentially could leverage a smart grid utility
field area network.

May require 3™ Party to manufacture hardware
specific to each utility.

Requires the utility to establish connections with
potentially thousands of 3rd party owned
devices.

Added infrastructure is required to support
utility solution, assuming AMI is not used.

National Standards

None required.

Requires 3" Party to manufacture hardware
according to national standards followed by the
utility, which may be unique to each utility.

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

Utility as DMA removes dependence on 3rd
party to supply submeter data.

Will require manual calculation and/or
adjustment to automated IOU billing process.
Will require IOU to operate submeter data
retrieval system/network, and assume primary
responsibility for data integrity, storage,
security, and distribution to 3rd parties.

Utility Cost of
Integration

Utility costs for implementing this use case
are unknown as a utility solution has not
been defined.

Utilities are expected to seek additional funding
for implementation of a 3rd party interface
(costs are currently unknown).

Utility would develop infrastructure for utility
solution, adding considerable cost.

Customer Cost

To be developed.

To be developed.

Customer Experience

To be developed.

To be developed.
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Use Case 5: No 3rd Party Involvement Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as implementable in
the long term, because:

e This use case requires the development of a utility owned (Independent from the AMI system)
field area network.

e This network is unlikely until long term smart grid systems are implemented.

e Technical specifications of a field area network are unknown.
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Use Case 6: Residential Use Case (Basic) w/ EVSP 12

Description

e This use case consists of one FSub on one Premises.

e The EVSP, a 3rd Party fuel supplier, is a Customer of Record and the domestic customer is a separate
Customer of Record.

e Submeter reading services may be performed by a 3rd Party or Utility, which reads the FSub and
transfers usage data from its DMA to the Utility.
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Use Case 6: Residential Use Case (Basic) w/ EVSP Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological
Characteristics

Submeters are fixed devices and can
provide accurate electrical association.
Added flexibility: Platform and
configuration. (l.e. can be in many
shapes and sizes as long as it only
measures the EV load.

Embedded submeters pose potentially complex
calibration, verification, and security
procedures.

Technical Availability

Standard utility meters and boxes can
be used.

Some EVSP have included embedded
submeters in their basic EVSE designs.

Added infrastructure (meter box) may be
needed to install a socket-based meter.

Not all EVSEs include embedded submeters.
Embedded submeters pose potentially complex
calibration, verification, and security
procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Submeter data is associated to only one
master meter.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Although not as extensive as other solutions,
this use case still impacts utility enterprise
systems. (Effects are still unknown.).

National Standards

NAESB ESPI standard ratified on
October 2011 is currently available for
use.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

Dependence on timing and accuracy of 3rd party
supplied data.

Will require manual calculation and/or
adjustment to automated IOU billing process.

Utility Cost of Integration

Utility upgrade costs for implementing
this use case may be lower than the
cost of upgrading the AMI system.

Utilities are expected to seek additional funding
for implementation of a 3rd Party interface
(costs are currently unknown).

Customer Cost

To be developed.

To be developed.

Customer Experience

To be developed.

To be developed.
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Use Case 6: Residential Use Case (Basic) w/ EVSP Key Conclusions

The assessment of this Use Case has led the I0Us to categorize this use case as not implementable:

e Because the IOUs have an obligation to accurately bill their customers, the I0Us will continue
to separately meter their separate customers.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to the current capability of the IOUs’ AMI, separate metering, and other non-
subtractive billing options.
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Use Case 7: Residential Use Case (Multiple EVs) w/ EVSP 13

Description

e This use case consists of multiple FSubs on one Premises.

e The EVSP, a 3rd Party fuel supplier, is a Customer of Record and the domestic customer is a separate
Customer of Record.

e Submeter reading services may be performed by a 3rd Party or Utility, which reads the FSub and
transfers usage data from its DMA to the Utility.
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Use Case 7: Residential Use Case (Multiple EVs) w/ EVSP Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological
Characteristics

Submeters are fixed devices and can
provide accurate electrical association.
Added flexibility: Platform and
configuration. (i.e. can be in many
shapes and sizes as long as it only
measures the EV load.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Technical Availability

Standard utility meters and boxes can
be used.

Some EVSP have included embedded

submeters in their basic EVSE designs.

Added infrastructure (meter box) may be needed
to install a socket-based meter.

Not all EVSEs include embedded submeters.
Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Submeter data is associated to only one
master meter.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Although not as extensive as other solutions, this
use case still impacts utility enterprise systems.
(Effects are still unknown.).

Multiple submeters add a layer of complexity;
new processes must be established to identify
each submeter.

Utilities will require meter data tables for each
submeter (not aggregate load).

National Standards

NAESB ESPI standard ratified on
October 2011 is currently available for
use.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

Dependence on timing and accuracy of 3rd party
supplied data.

Will require manual calculation and/or
adjustment to automated IOU billing process.
Multiple data feeds from multiple submeters
creates order of magnitude increase in data
processing and bill calculation functions.

Utility Cost of Integration

Utility upgrade costs for implementing
this use case may be lower than the
cost of upgrading the AMI system.

Utilities are expected to seek additional funding
for implementation of a 3rd Party interface (costs
are currently unknown).

Increased submeters at a premises will increase
processing time and burden on systems.

e To be developed. To be developed.

Customer Cost

Customer Experience | ® To be developed. ® To be developed.
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Use Case 7: Residential Use Case (Multiple EVs) w/ EVSP Key Conclusions

The assessment of this Use Case has led the I0Us to categorize this use case as not implementable:

e Because the IOUs have an obligation to accurately bill their customers, the I0Us will continue
to separately meter their separate customers.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to the current capability of the IOUs’ AMI, separate metering, and other non-
subtractive billing options.
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Use Case 8: Small Multi-Dwelling Unit (MDU) Use Case w/ EVSP 14

Description

e This use case consists of multiple Master Meters (MM) on one Premises
e The EVSP, a 3" Party fuel supplier, is a separate Customer of Record.

o Submeter reading services may be performed by a 3rd Party or utility, which reads each FSub and
transfers usage data from its DMA to the Utility.
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Use Case 8: Small Multi-Dwelling Unit (MDU) Use Case w/ EVSP Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological

Characteristics

Submeters are fixed devices and can
provide accurate electrical association.
Added flexibility: Platform and
configuration. (l.e. can be in many
shapes and sizes as long as it only
measures the EV load.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Technical Availability

Standard utility meters and boxes can

be used.

Some EVSP have included embedded

submeters in their basic EVSE designs.

Added infrastructure (meter box) may be
needed to install a socket-based meter.

Not all EVSEs include embedded submeters.
Embedded submeters pose potentially complex
calibration, verification, and security
procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Although not as extensive as other solutions, this
use case still impacts utility enterprise systems.
(Effects are still unknown.).

Multiple submeters add a layer of complexity;
new processes must be established to identify
each submeter.

Utilities will require meter data tables for each
submeter (not aggregate load).

Added complexity in having to associate
multiple submeters to multiple master meters.

National Standards

NAESB ESPI standard ratified on
October 2011 is currently available for
use.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

Dependence on timing and accuracy of 3rd party
supplied data.

Will require manual calculation and/or
adjustment to automated IOU billing process.
Critical dependence on associating the correct
submeter to the correct master meter on multi-
meter premises

Multiple data feeds from multiple submeters
create order of magnitude increase in data
processing and bill calculation functions.

Utility Cost of Integration

e Utility upgrade costs for implementing

this use case may be lower than the
cost of upgrading the AMI system.

Utilities are expected to seek additional funding
for implementation of a 3rd Party interface
(costs are currently unknown).

Increased submeters at a premises will increase
processing time and burden on back-office
systems.

Associating multiple submeters to multiple
master meters will increase processing time and
burden on back-office systems.
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CRITERIA PERCEIVED ADVANTAGE PERCEIVED DISADVANTAGE

e To be developed. e To be developed.

Customer Cost

e To be developed. e To be developed.

Customer Experience

Use Case 8: Small Multi-Dwelling Unit (MDU) Use Case w/ EVSP Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as not implementable:

e Because the I0Us have an obligation to accurately bill their customers, the I0Us will continue
to separately meter their separate customers.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to the current capability of the IOUs” AMI, separate metering, and other non-
subtractive billing options.
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Use Case 9: Large MDU Use Case (Garage) w/ EVSP 15

Description

e This use case consists of multiple FSubs on one Premises.
e The EVSP, a 3" Party fuel supplier, is a separate Customer of Record.

e One of many 3rd Parties performs submeter reading services, i.e., reads the FSub and transfers usage
data from its DMA to the Utility.
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Use Case 9: Large MDU Use Case (Garage) w/ EVSP Implementation Analysis

Characteristics

configuration. (i.e. can be in many shapes
and sizes as long as it only measures the EV
load.

CRITERIA PERCEIVED ADVANTAGE PERCEIVED DISADVANTAGE
Submeters are fixed devices and can Embedded submeters pose potentially complex
provide accurate electrical association. calibration, verification, and security procedures.

Technological Added flexibility: Platform and

Technical

Availability

Standard utility meters and boxes can be
used.

Some EVSP have included embedded
submeters in their basic EVSE designs.

Added infrastructure (meter box) may be needed to
install a socket-based meter.

Not all EVSEs include embedded submeters.
Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands of
3rd party owned devices.

Submeter data is associated to only one
master meter.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Although not as extensive as other solutions, this use
case still impacts utility enterprise systems. (Effects
are still unknown.).

Multiple submeters add a layer of complexity; new
processes must be established to identify each
submeter.

Utilities will require meter data tables for each
submeter (not aggregate load).

NAESB ESPI standard ratified on October

An EV profile (i.e. “OpenEV”) for the ESPI standard still

National 2011 is currently available for use. needs to be developed.
Standards
Fixed submeter establishes persistent Dependence on timing and accuracy of multiple 3rd
association between premises and EV party data management agents for utility to be able to
compared to mobile submetering. bill single premise.
Will require manual calculation and/or adjustment to
automated IOU billing process.
Billing & Critical dependence on associating the correct
submeter to the correct master meter on multi-meter
Regulatory

premises.

Multiple data feeds from multiple submeters creates
order of magnitude increase in data processing and bill
calculation functions.

Utility Cost of

Integration

Utility upgrade costs for implementing this
use case may be lower than the cost of
upgrading the AMI system.

Utilities are expected to seek additional funding for
implementation of a 3rd Party interface (costs are
currently unknown).

Increased submeters at a premises will increase
processing time and burden on systems.

Customer Cost

e To be developed.

To be developed.

Customer

Experience

e To be developed.

To be developed.
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Use Case 9: Large MDU Use Case (Garage) w/ EVSP Key Conclusions

The assessment of this Use Case has led the I0Us to categorize this use case as not implementable:

e Because the IOUs have an obligation to accurately bill their customers, the I0Us will continue
to separately meter their separate customers.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to the current capability of the IOUs’ AMI, separate metering, and other non-
subtractive billing options.

January 3, 2012 Page 51



-
Pacific Gas and | soome s a omes SDGE
! Electric Company e LD A _ —
- e ‘ A S)Sempra Energy utity

Use Case 10: Standard Mobile Submeter Use Case 16

Description

e This use case consists of one submeter (FSub) on one Premises.

e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads the FSub and transfers
usage data from its Data Management System (DMA) to the Utility.

® Mobile Submeter (MSubB1) is associated with Premises 1 Account and is properly attached to the fixed
premise identification device. No other submeters are present.

Additional Assumptions

e All data and documents received from the third party must be accurate, which would require significant
security testing (including negative testing) to ensure the integrity of the data received from these
mobile submeters.

e Premises identifier must be capable of verifying correct electrical connectivity and sensing whether
vehicle is charging at designated location.
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Use Case 10: Standard Mobile Submeter Use Case Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological

Characteristics

Added flexibility: Platform and
configuration. (i.e. can be in many shapes
and sizes as long as it only measures the
EV load.

It is conceivable that there may be in the
near term a mobile meter standard and
automakers would be able to place such
a submeter in a car as long as it meets
protocol requirements.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.
Requires undetermined communication between
submeter and Premises Identifier.

Submeter is associated to multiple master meters,
creating complexity in registration and association.
Currently there is no method for associating a mobile
submeter to a master meter.

Currently there is no system available for inter-utility
data exchange for a “roaming” scenario.

Standard utility meters and boxes can be
used.

EVSPs have developed submeters in
cordsets.

Premises Identifier and communication with it has not
been defined yet.

Possible infrastructure must be built to install Premises
Identifier.

Not all EVs and cordsets include submeters.

Integration

Technical - - .
e Leveraging mobile submeters for the purpose of roaming
Availability (inter-utility charging and bill reconciliation) will continue
to be unavailable until a 3rd party develops a ubiquitous
clearinghouse for charging data aggregation.
o Embedded submeters pose potentially complex
calibration, verification, and security procedures.
“Staging Servers” impact the least back- e Not all EVSPs have a “cloud service” network for
office systems. communications with utilities.
Does not require the utility to establish e Due to different additions and exemptions of associations
connections with potentially thousands between submeter and master meter, this use case
Utility of 3rd party owned devices. heavily impacts utility enterprise systems. (Effects are

still unknown.).

Mobile submeters are difficult to electrically associate
with a master meter.

Submeter data may be associated to many master
meters, although customers may not necessarily charge
at all of them.

NAESB ESPI standard ratified on October
2011 is currently available for use.
It is conceivable that there may be a

An EV profile (i.e. “OpenEV”) for the ESPI standard still
needs to be developed.
Mobile submeters may require a different set of

National mobile meter standard in the near term. standards due to rugged environment.
Standards SAE is currently working on the testing e Premises ldentifier may require development of a
and evaluation of PLC technology for national standard.
electrical association.
None identified e Dependence on timing and accuracy of 3rd party supplied
data.
e Will require manual calculation and/or adjustment to
automated 10U billing process.
o |f EV charges at multiple premises during single billing
Billing & period, creates order of magnitude increase in data
processing and bill calculation functions.
Regulatory

Mobile submeter charging in different municipality
jurisdictions creates Utility User tax and Franchise tax
allocation issues.

Mobile submeter charging in different IOU service
territories creates bill allocation and tax allocation issues.
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CRITERIA PERCEIVED ADVANTAGE PERCEIVED DISADVANTAGE
e Utility costs for implementing hardware e Utilities are expected to seek additional funding for
for this use case are expected to be lower implementation of a 3rd Party interface (costs are
Utility Cost of than using the AMI system. currently unknown).

Integration e Due to heavily affected utility gnterprlse systems_,
costs are assumed to be very high (Effects are still
unknown.).

e To be developed. e To be developed.
Customer Cost
e To be developed. e To be developed.

Customer Experience

Use Case 10: Standard Mobile Submeter Use Case Key Conclusions

The assessment of this Use Case has led the I0Us to categorize this use case as implementable in
the long-term, because:

e Itis conceivable that there may be a mobile meter standard in the near term and automakers
may be able to place such a mobile submeter in a car as long as it meets protocol
requirements.

e In addition to meeting technical performance requirements, mobile submeters would need to
develop a method for associating to master meters.

e Until performance and association issues are resolved, utilities find that mobile submetering is
not technically feasible.

e Leveraging mobile submeters for the purpose of roaming (inter-utility charging and bill
reconciliation) is not feasible until a ubiquitous clearing house for revenue-grade billing data
aggregation is developed and available and other issues resolved.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to the current capability of the IOUs’ AMI, separate metering and other non-
subtractive billing options.
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Use Case 11: In Parallel Use Case (FSub + MSub) 17

Description

e This use case consists of one mobile submeter (MSub) and one fixed submeter on one Premises.
e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads the FSub and transfers
usage data from its Data Management System (DMA) to the Utility.

e Mobile submeter (MSubB1) is associated with Premises 1 Account. FSubA1 is present. Mobile
submeter (MSubB1) is properly attached to the fixed premise identification device. Both submeters
provide information to the utility.

Additional Assumptions

e All data and documents received from the third party must be accurate, which would require significant
security testing (including negative testing) to ensure the integrity of the data received from these
mobile submeters.

e Premises identifier would have to be capable of verifying correct electrical connectivity and sensing
whether vehicle is charging at designated location.
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Use Case 11: In Parallel Use Case (FSub + MSub) Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological

Characteristics

Added flexibility: Platform and
configuration. (i.e. can be in many
shapes and sizes as long as it only
measures the EV load.

It is conceivable that there may be in the
near term a mobile meter standard and
automakers would be able to place such
a submeter in a car as long as it meets
protocol requirements.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.
Requires undetermined communication
between submeter and Premises Identifier.
Submeter is associated to multiple master
meters, creating complexity in registration and
association.

Currently there is no method for associating a
mobile submeter to a master meter.

Currently there is no system available for inter-
utility data exchange for a “roaming” scenario.

Technical Availability

Standard utility meters and boxes can
be used.

EVSPs have developed submeters in
cordsets.

Premises Identifier and communication with it
has not been defined yet.

Possible infrastructure must be built to install
Premises Identifier.

Not all EVs and cordsets include submeters
Leveraging mobile submeters for the purpose of
roaming (inter-utility charging and bill
reconciliation) will continue to be unavailable
until a 3rd party develops a ubiquitous
clearinghouse for charging data aggregation.
Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Due to different additions and exemptions of
associations between submeter and master
meter, this use case heavily impacts utility
enterprise systems. (Effects are still unknown.)
Mobile submeters are difficult to electrically
associate with a master meter.

Submeter data may be associated to many
master meters, and may not necessarily charge
at all of them.

National Standards

NAESB ESPI standard ratified on October
2011 is currently available for use.

It is conceivable that there may be a
mobile meter standard in the near term.
SAE is currently working on the testing
and evaluation of PLC technology for
electrical association.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Mobile submeters may require a different set of
standards due to rugged environment.

Premises Identifier may require development of
a national standard.
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CRITERIA PERCEIVED ADVANTAGE PERCEIVED DISADVANTAGE

Billing & Regulatory

None identified.

Dependence on timing and accuracy of 3rd party
supplied data.

Will require manual calculation and/or adjustment to
automated 10U billing process.

Multiple data feeds from multiple submeters / DMAs
creates order of magnitude increase in data processing
and bill calculation functions.

If Mobile EV submeter charges at multiple premises
during single billing period, creates order of magnitude
increase in data processing and bill calculation
functions.

Mobile submeter charging in different municipality
jurisdictions creates Utility User tax and Franchise tax
allocation issue.

Mobile submeter charging in different IOU service
territories creates bill allocation and tax allocation
issues.

Utility Cost of

Integration

Utility costs for implementing
hardware for this use case are
expected to be lower than using the
AMI system.

Utilities are expected to seek additional funding for
implementation of a 3rd Party interface (costs are
currently unknown).

Due to heavily impacted utility enterprise systems, costs
are assumed to be very high (Effects are still unknown.).

Customer Cost

To be developed.

To be developed.

Customer Experience

To be developed.

To be developed.
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Use Case 11: In Parallel Use Case (FSub + MSub) Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as implementable in
the long-term, because:

e Itis conceivable that in near term there may be a mobile meter standard and automakers may
be able to place submeters in the car as long as they meet protocol requirements.

e In addition to meeting technical performance requirements, a method would need To be
developed. for associating mobile submeters to master meters.

e Until performance and association issues are resolved, utilities find that mobile submetering is
not technically feasible.

e Leveraging mobile submeters for the purpose of roaming (inter-utility charging and bill
reconciliation) is not feasible until a ubiquitous clearing house for revenue-grade billing data
aggregation is developed and available and other issues resolved.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to the current capability of the IOUs’ AMI, separate metering and other non-
subtractive billing options.
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Use Case 12: In-Series Use Case w/o Cross Talk (FSub + MSub) 18

Description

e This use case consists of one mobile submeter (MSub) and one fixed submeter on one Premises.

e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads the FSub and transfers
usage data from its Data Management System (DMA) to the Utility.

e Mobile submeter (MSubB1) is not associated with Premises 1 Account. FSubA1 is present. MSubB1
charges at FSubA1l instead of charging at its designated location. Cross Talk Not Present.

Additional Assumptions

e All data and documents received from the third party must be accurate, which would require significant
security testing (including negative testing) to be performed to ensure the integrity of the data received
from these mobile submeters.

e Premises identifier must either capable be verifying correct electrical connectivity and sensing whether
vehicle is charging at designated location or due to attenuation never receives the signal from mobile
submeter.
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Use Case 12: In-Series Use Case w/o Cross Talk (FSub + MSub) Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological

Added flexibility: Platform and
configuration. (i.e. can be in many
shapes and sizes as long as it only
measures the EV load.

It is conceivable that there may be
in the near term a mobile meter

Embedded submeters pose potentially complex calibration,
verification, and security procedures.

Requires undetermined communication between submeter and
Premises Identifier.

Submeter is associated to multiple master meters, creating complexity
in registration and association.

Characteristics standard and automakers would be Currently there is no method for associating a mobile submeter to a

able to place such a submeterina master meter.
car as long as it meets protocol Currently there is no system available for inter-utility data exchange
requirements. for a “roaming” scenario.
Standard utility meters and boxes Premises Identifier and communication with it has not been defined
can be used. yet.
EVSPs have developed submeters in Possible infrastructure must be built to install Premises Identifier.
cordsets. Not all EVs and cordsets include submeters.

Technical Leveraging mobile submeters for the purpose of roaming (inter-utility

Availability charging and bill reconciliation) will continue to be unavailable until a

3rd party develops a ubiquitous clearinghouse for charging data
aggregation.

Embedded submeters pose potentially complex calibration,
verification, and security procedures.

Utility Integration

“Staging Servers” impact the least
back-office systems.

Does not require the utility to
establish connections with
potentially thousands of 3rd party
owned devices.

Not all EVSPs have a “cloud service” network for communications with
utilities.

Due to different additions and exemptions of associations between
submeter and master meter, this use case heavily impacts utility
enterprise systems. (Effects are still unknown.)

Mobile submeters are difficult to electrically associate with a master
meter.

Submeter data may be associated to many master meters, and may
not necessarily charge at all of them.

National Standards

NAESB ESPI standard ratified on
October 2011 is currently available
for use.

It is conceivable that there may be a
mobile meter standard in the near
term.

SAE is currently working on the
testing and evaluation of PLC
technology for electrical association.

An EV profile (i.e. “OpenEV”) for the ESPI standard still needs to be
developed.

Mobile submeters may require a different set of standards due to
rugged environment.

Premises Identifier may require development of a national standard.

Billing & Regulatory

Assuming fixed submeter is
accurately associated with premises,
utility is agnostic to mobile
submeter and will accurately charge
premises 1 customer for EV service.
However, utility will have no
capability to distinguish between
customer of record EV and any
other EV that charges at premises,
and will assume all EV charging is
responsibly of customer of record.

Dependence on timing and accuracy of 3rd party supplied data.

Will require manual calculation and/or adjustment to automated 10U
billing process.

If Mobile EV submeter charges at multiple premises during single
billing period, creates order of magnitude increase in data processing
and bill calculation functions.

Mobile submeter charging in different municipality jurisdictions
creates Utility User tax and Franchise tax allocation issues.

Mobile submeter charging in different IOU service territories creates
bill allocation and tax allocation issues.

3rd Parties would need to ensure that there is no cross talk and
duplication of data for the same charging event due to submeter
redundancy.
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CRITERIA PERCEIVED ADVANTAGE PERCEIVED DISADVANTAGE
e Utility costs for implementing hardware e Utilities are expected to seek additional funding for
for this use case are expected to be implementation of a 3rd Party interface (costs are
Utility Cost of lower than using the AMI system. currently unknown).

Integration e Due to heavily impacted utility Ienterprlse system§,
costs are assumed to be very high. (Effects are still
unknown.)

e To be developed. e To be developed.
Customer Cost
e To be developed. e To be developed.

Customer Experience

Use Case 12: In-Series Use Case w/o Cross Talk (FSub + MSub) Key Conclusions

The assessment of this Use Case has led the I0Us to categorize this use case as implementable in
the long-term, because:

e Itis conceivable that there may be a mobile meter standard in the near term and automakers
may be able to place in the car as long as it meets protocol requirements.

¢ In addition to meeting technical performance requirements, mobile submeters would need to
develop a method for associating to master meters.

e Until performance and association issues are resolved, utilities find that mobile submetering is
not technically feasible.

e Leveraging mobile submeters for the purpose of roaming (inter-utility charging and bill
reconciliation) is not feasible until a ubiquitous clearing house for revenue-grade billing data
aggregation is developed and available and other issues resolved.

e 3" Pparties would have to ensure that cross talk is not present and there is no duplication of
data for the same charging event due to redundancy in submeters.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to the current capability of the IOUs’ AMI, separate metering and other non-
subtractive billing options.
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Use Case 13: In-Series Use Case w/ Cross Talk (FSub + MSub) 19

Description

e This use case consists of one mobile submeter (MSub) and one fixed submeter on one Premises.
e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads the FSub and transfers
usage data from its Data Management System (DMA) to the Utility.

® Mobile submeter (MSubB1) is associated with Premises 1 Account. FSubA1 is present. MSubB1 is not
properly attached to the fixed premise identification device at FSubA1 creating a duplicative scenario.
Cross Talk present.

Additional Assumptions

e All data and documents received from the third party must be accurate, which would require significant
security testing (including negative testing) to ensure the integrity of the data received from these
mobile submeters.

e Premises identifier is not capable of verifying correct electrical connectivity and sensing whether
vehicle is charging at designated location.
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Use Case 13: In-Series Use Case w/ Cross Talk (FSub + MSub) Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological

Characteristics

e Added flexibility: Platform and

configuration. (i.e. can be in many
shapes and sizes as long as it only
measures the EV load.

It is conceivable that there may be in the
near term a mobile meter standard and
automakers would be able to place such
a submeter in a car as long as it meets
protocol requirements.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.
Requires undetermined communication
between submeter and Premises Identifier.
Submeter is associated to multiple master
meters, creating complexity in registration and
association.

Currently there is no method for associating a
mobile submeter to a master meter.

Currently there is no system available for inter-
utility data exchange for a “roaming” scenario.

Technical Availability

EVSPs have developed submeters in
cordsets.

Premises Identifier and communication with it
has not been defined yet.

Possible infrastructure must be built to install
Premises Identifier.

Not all EVs and cordsets include submeters.
Leveraging mobile submeters for the purpose of
roaming (inter-utility charging and bill
reconciliation) will continue to be unavailable
unless a 3rd party develops a ubiquitous
clearinghouse for charging data aggregation.
Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Due to different additions and exemptions of
associations between submeter and master
meter, this use case heavily impacts utility
enterprise systems. (Effects are still unknown.)
Mobile submeters are difficult to electrically
associate with a master meter.

Submeter data may be associated to many
master meters, and may not necessarily charge
at all of them.

National Standards

NAESB ESPI standard ratified on October
2011 is currently available for use.

It is conceivable that there may be a
mobile meter standard in the near term
SAE is currently working on the testing
and evaluation of PLC technology for
electrical association.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Mobile submeters may require a different set of
standards due to rugged environment.

Premises Identifier may require development of
a national standard.
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CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Billing & Regulatory

e None identified.

Dependence on timing and accuracy of 3rd party supplied
data.

Would require manual calculation and/or adjustment to
automated IOU billing process.

Without capability to receive mobile submeter premises
verification, Utility will receive duplicate usage for same
charging event (from fixed and mobile meter), and may
bill both usage values in error.

If Mobile EV submeter charges at multiple premises during
single billing period, creates order of magnitude increase
in data processing and bill calculation functions.

Mobile submeter charging in different municipality
jurisdictions creates Utility User tax and Franchise tax
allocation issues.

Mobile submeter charging in different 10U service
territories creates bill allocation and tax allocation issues.

Utility Cost of

Integration

o Utility costs for implementing
hardware for this use case are
expected to be lower than using the
AMI system.

Utilities are expected to seek additional funding for
implementation of a 3rd Party interface (costs are
currently unknown).

Due to heavily impacted utility enterprise systems, costs
are assumed to be very high (Effects are still unknown.)
The Utility does not have the ability to determine if two
meters are in series.

Customer Cost

e To be developed.

To be developed.

Customer

Experience

e To be developed.

To be developed.

Use Case 13: In-Series Use Case w/ Cross Talk (FSub + MSub) Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as not implementable,

because:

e Utilities do not have a method of knowing whether two submeters are in series.

e Two submeters in series recording data for the same charging event could lead to erroneous
billing data, and therefore national standards and processes would need To be developed. by
both utilities and 3rd parties to avoid duplicate data for the same charging event.

e Utilities would need to develop processes to avoid duplicate data for the same charging event.
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Use Case 14: In-Series Use Case (2 MSubs) 20

Description

e This use case consists of two mobile submeters (MSub) on one Premises.

e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads the FSub and transfers
usage data from its Data Management System (DMA) to the Utility.

e Separate mobile submeters both in the vehicle and cordset send the utility two energy consumption
data tables for the same transaction/charging.

Additional Assumptions

e All data and documents received from the third party must be accurate, which would require significant
security testing (including negative testing) to be performed to ensure the integrity of the data received
from these mobile submeters.

e Premises identifier is not capable of verifying correct electrical connectivity and sensing whether
vehicle is charging at designated location.
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20 Copyright © 2011 Southern California Edison, Pacific Gas and Electric Company, San Diego Gas & Electric
Company. All Rights Reserved
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Use Case 14: In-Series Use Case (2 MSubs) Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological

Characteristics

o Added flexibility: Platform and

configuration. (i.e. can be in many
shapes and sizes as long as it only
measures the EV load.

It is conceivable that there may be in the
near term a mobile meter standard and
automakers would be able to place such
a submeter in a car as long as it meets
protocol requirements.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.
Requires undetermined communication
between submeter and Premises Identifier.
Submeter is associated to multiple master
meters, creating complexity in registration and
association.

Currently there is no method for associating a
mobile submeter to a master meter.

Currently there is no system available for inter-
utility data exchange for a “roaming” scenario.

Technical Availability

EVSPs have developed submeters in
cordsets.

Premises Identifier and communication with it
has not been defined yet

Possible infrastructure must be built to install
Premises Identifier.

Not all EVs and cordsets include submeters.
Leveraging mobile submeters for the purpose of
roaming (inter-utility charging and bill
reconciliation) will continue to be unavailable
until a 3rd party develops a ubiquitous
clearinghouse for charging data aggregation.
Embedded submeters pose potentially complex
calibration, verification, and security procedures.

Utility Integration

“Staging Servers” impact the least back-
office systems.

Does not require the utility to establish
connections with potentially thousands
of 3rd party owned devices.

Not all EVSPs have a “cloud service” network for
communications with utilities.

Due to different additions and exemptions of
associations between submeter and master
meter, this use case heavily impacts utility
enterprise systems. (Effects are still unknown.)
Mobile submeters are difficult to electrically
associate with a master meter.

Submeter data may be associated to many
master meters, and may not necessarily charge
at all of them.

The Utility does not have the ability to
determine if two meters are in series.

National Standards

NAESB ESPI standard ratified on October
2011 is currently available for use.

It is conceivable that there may be a
mobile meter standard in the near term.
SAE is currently working on the testing
and evaluation of PLC technology for
electrical association.

An EV profile (i.e. “OpenEV”) for the ESPI
standard still needs to be developed.

Mobile submeters may require a different set of
standards due to rugged environment.

Premises Identifier may require development of
a national standard.
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CRITERIA PERCEIVED ADVANTAGE PERCEIVED DISADVANTAGE

o None identified. e Dependence on timing and accuracy of 3rd party supplied
data.

e Would require manual calculation and/or adjustment to
automated IOU billing process.

e |f EV charges at multiple premises during single billing
period, creates order of magnitude increase in data

Billing & processing and bill calculation functions.

e Mobile submeter charging in different municipality
jurisdictions creates Utility User tax and Franchise tax
allocation issues.

e Mobile submeter charging in different IOU service
territories creates bill allocation and tax allocation issues.

e Two meters in series reporting data pertaining to the same
charging event could lead to erroneous billing.

Regulatory

e Utility costs for implementing e Utilities are expected to seek additional funding for
- hardware for this use case are implementation of a 3rd Party interface (costs are
Utility Cost of ;
expected to be lower than using the currently unknown).
Integration AMI system. e Due to heavily impacted utility enterprise systems, costs
are assumed to be very high. (Effects are still unknown.)
e To be developed. e To be developed.
Customer Cost
e To be developed. e To be developed.
Customer
Experience

Use Case 14: In-Series Use Case (2 MSubs) Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as not implementable,
because:

e Utilities do not have a method of knowing whether two mobile submeters are in series.

e Two submeters in series recording data for the same charging event could lead to erroneous
billing data, and therefore national standards and processes would need To be developed. by
both utilities and 3rd parties to avoid duplicate data for the same charging event.

e Utilities would need to develop processes to avoid duplicate data for the same charging event.
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Use Case 15: Advanced Metering Infrastructure (AMI) Use Case 21

Description

e This use case consists of one submeter (FSub) on one Premises.

e The Premises Owner is the Customer of Record.

e Customer-owned submeter communicates submeter data to the utility via the HAN and through the

AMI system.
Diagram
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Use Case 15: Advanced Metering Infrastructure (AMI) Use Case Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological
Characteristics

Submeters are fixed devices and can
provide accurate electrical association.
Added flexibility: Platform and
configuration. (i.e. can be in many
shapes and sizes as long as it only
measures the EV load.

AMI meters have the ability to
communicate with HAN devices.

AMI meters have the ability to store and
transmit data for back-office processing.

Embedded submeters pose potentially complex
calibration, verification, and security procedures.

3™ Party submeters may significantly impact the
master meter’s memory allocation.

Quantity of submeters at a premises will be
limited to the maximum supported by the
master AMI meter.

3™ Party submeters may significantly impact the
master meter’s bandwidth between the
premises and the back-office.

3" party devices would be required to
communicate via Zigbee Wireless using the
SEP2.0 messaging protocol.

Technical Availability

AMI are currently being deployed and
are expected to be available statewide
by end of 2012.

SEP2.0 enabled submeters are nonexistent
today.

Utility Integration

Submeters would leverage the existing
AMI link to back-office systems.

Submeters would leverage the soon to
be established Home Area Network.

Significantly impacts utility back-office systems,
including the metered data management
systems, data warehouse and the customer
service system.

Does not allow for short-term manual solution.

Would require the development of new back-
office processes .

National Standards

Utilities are currently supporting the
development of SEP2.0 for
communications.

NIST is expected to support the use of
SEP2.0 for smart grid HAN
communications.

The SAE supports the use of SEP2.0 for
communicating EV messages to the grid
and have developed J2847/1 to address
its implementation .

SEP2.0 is currently under development and is not
expected until Q4 2012 at the earliest.
Furthermore, it is the IOU’s understand that

automakers have not fully endorsed the use of
SEP2.0 for utility communications .

Billing & Regulatory

Fixed submeter establishes persistent
association between premises and EV
compared to mobile submetering.

May require the potentially time-consuming
development of CDFA DMS and/or County
Weights and Measures processes to calibrate
and verify meter accuracy.

Utility Cost of Integration

None identified.

This use case is expected to require significant
up-front costs as it does not allow for an interim
manual solution .

Customer Cost

To be developed.

To be developed.

Customer Experience

To be developed.

To be developed.
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Use Case 15: Advanced Metering Infrastructure (AMI) Use Case Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as implementable
only in the mid-term or long-term, because:

e AMI meters are still being deployed and adequate time is necessary to deploy master meter
back-office systems.

e Back-office systems necessary to support submetering are not currently planned or funded.
e SEP2.0is still under development .

e These back-office upgrades are primarily one-time fixed costs to upgrade the system, but over
time there will be maintenance costs, as well as new meters, standards, and communication
technologies requiring additional investment.

e The cost-effectiveness and timing for technical implementation are still indeterminate,
compared to the current capability of the IOUs’ AMI, separate metering and other non-
subtractive billing options.
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Use Case 16: Direct OpenEV Use Case 22

Description

e This use case consists of one submeter (FSub) on one Premises.
e The Premises Owner is the Customer of Record.
e Customer owned submeter communicates submeter data to the utility via a direct OpenEV connection.

e Similar to AMI use case, except that it leverages the staging server rather than the back office.

Diagram
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22 Copyright © 2011 Southern California Edison, Pacific Gas and Electric Company, San Diego Gas & Electric
Company. All Rights Reserved
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Use Case 16: Direct OpenEV Use Case Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological
Characteristics

Does not a require a 3rd party cloud
service, but instead leverages the
customer’s Internet connection.

3rd parties need to develop OpenEV-compatible
submeters.

Dependent on customer Internet (which can be

slow, out, or intermittent) for data
communication.

Technical Availability

None identified.

Submeters conforming to OpenEV standard are
not currently available.

Utility Integration

Allows for the use of a staging server
with manual back-office processing

Scalable to automated system.

Investment required in staging server and interim
manual processes.

National Standards

NAESB ESPI standard ratified on
October 2011 is currently available for
use.

An EV profile (i.e. “OpenEV”) for the ESPI
standard would need to be developed.

Billing & Regulatory

Communication between customer and
utility staging server is direct, thereby
reducing hand-offs and interim data
storage needs.

Possible Internet connection failures could lead
customers to be charged solely on their domestic
rate.

May require the potentially time-consuming
development of CDFA DMS and/or County
Weights and Measures processes to calibrate and
verify meter accuracy.

Utility Cost of Integration

Utility upgrade costs for implementing
this use case may be lower than the
cost of upgrading the AMI system.

Although not as extensive as other solutions, this
use case still impacts utility enterprise systems.
(Effects are still unknown.)

Customer Cost

To be developed.

To be developed.

Customer Experience

To be developed.

To be developed.

Key Conclusions

The assessment of this Use Case has led the I0Us to categorize this use case as implementable
only in the mid-term or long-term, because:

e This use case will leverage the utility interface staging server and the customer’s existing

Internet connection.

Initially the back-office process will be manual but has the ability to be scalable and automated
subject to the availability of future funding.

NAESB ESPI enabled products are yet to be developed.

January 3, 2012 Page 72



-
Pacific Gas and | s o onw SDGE
N Electric Company B | etedos —
o ‘ A {’é)Scmpra Energy utinty

Use Case 17: Net Energy Metering (NEM) Basic Case 23

Description

e This use case consists of one submeter (FSub) on one Premises.
e The Premises Owner is the Customer of Record.

e Submeter reading services are performed by a 3rd Party or utility, which reads the FSub and transfers
usage data from its Data Management System (DMA) to the Utility.

e Customers have installed distributed generation equipment and currently have a net (bidirectional)

meter.
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Use Case 17: Net Energy Metering (NEM) Implementation Analysis

CRITERIA

PERCEIVED ADVANTAGE

PERCEIVED DISADVANTAGE

Technological

Characteristics

This use case supports advanced
applications of renewable energy.

Net meters do not have the ability to
disaggregate generation and load.

Technical Availability

NEM meters are used today.

Net meters with the required disaggregation
functionality are not currently available.

Utility Integration

This use case could potentially reduce
system impact of vehicle charging
because NEM customers would be
generating their own power, so NEM
could reduce customer use of electric
power delivered from the utility.

Utility systems are not equipped to calculate
bills in NEM situations in which customer
generation exceeds customer consumption
from the grid.

The capability to correctly net out
consumption and generation for billing
purposes has not yet been developed.

To ensure that all different usages are billed
at the correct rate, a customer generation
submeter would be required.

Meter data management, customer
information, and customer service systems
would also need to be updated to establish
customer-to-multi-meter relationships.

National Standards

None identified.

The generation submeter would need to
follow the same set of standards as the EV
submeter.

Billing & Regulatory

Potential EV charging loads consume
significant amounts of generated power
within the customer’s premises, helping
reduce the need for utility billing credits
for net generation on an annual basis.

NEM adds significant complexity to the
billing process as well as technical and tariff
issues to be resolved.

Commercial rates are further complicated
because of demand charges currently
applied.

Increased potential for billing disputes.
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CRITERIA PERCEIVED ADVANTAGE PERCEIVED DISADVANTAGE
e Utilities are already processing NEM e Existing utility billing systems are not

credits, so this is functionality that does
not have to be built.

Utility Cost of

Integration

equipped to calculate bills with the
combination of NEM and subtractive
billing for the EV submeter, in situations
where the customer’s generation exceeds
total premises usage, or exceeds total EV
usage at the submeter.

Would require additional submetering
hardware in order to do billing
calculations.

e To be developed. .
Customer Cost

To be developed.

e To be developed. °
Customer Experience

To be developed.

Use Case 17: Net Energy Metering (NEM) Key Conclusions

The assessment of this Use Case has led the IOUs to categorize this use case as implementable

only in the mid- to long-term, because:

e The capability to correctly net out consumption and generation for billing purposes has not yet

been developed.

e Itis unclear how utilities would provide EV charging billing when premises net loads are 0 or

negative (generation exceeds consumption).
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5.SUBMETERING IMPLEMENTATION ISSUES AND
REQUIREMENTS

5.1 Submetering Implementation Issues and Requirements

5.1.1 Introduction

The requirements developed by the working groups address the guidelines specified in the CPUC's
Phase 2 decision:

1. Use of submeters in various locations.

2. Technical performance requirements for submeters.
3. Minimum communication functionality and standards.
4

Support and protection of the security and privacy of EV user data collected by utilities and
third party entities.

b

Methodology for settling disputes.
6. Compliance with national standards for measurement and communication functions.

7. Rules for incorporating subtractive billing into submetering tariffs.

These requirements were developed during project working group meetings conducted between
September and December 2011. Due to the number and complexity of issues reviewed during this
period, the submetering implementation requirements developed thus far remain at a fairly high
level and will be subject to further collaboration and input from all stakeholders. That said, the
requirements presented in this document do describe the scope of issues and dependencies that
must be addressed and resolved by utilities, the CPUC, the CDFA DMS, and, to a lesser extent, third
parties in order to implement submetering. Further assessments and detailed requirements will be
developed as working groups continue to address Submetering Protocol development planning in
2012.

24 Section source: Primarily PG&E, SCE, SDG&E, based on working group team meetings, individual

telephone and email communication among utilities and third parties, and inter-utility communication.
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5.1.2 Guideline 1: Use of submeters in various locations

Please see Use Case Section 4 in this Roadmap Report.

5.1.3 Guideline 2: Technical performance requirements for submeters

In its 5 weekly meetings and in discussions and draft development in between, the Submetering
Protocol Technical Requirements Analysis team reviewed submetering technical design, testing,
certification, audit, installation, maintenance, worker, and safety issues, arriving at the following
decisions and conclusions.

e Defining submeter technical performance and functional design requirements and standards
requires the following activities:

- 10Us define in functional design requirements documentation the configuration, usage,
and billing parameters necessary to support submetering and subtractive billing, including:

o Format of usage information.

o Percent error tolerance.

o Submeter/utility meter time and date synchronization methods.

o Local meter reading requirements and approval of meter location.

o Meter data estimation requirements.

- CDFA/DMS assumes responsibility for adopting specifications and establishing
requirements, with technical support from I0Us and MSPs.

- MSPs assume responsibility for implementation of technical requirements, compliance, and
standards.

e Establishing requirements for submeter reliability requires the following activities:
- CDFA/DMS and CCWM collaborate with submeter manufacturers on:

o Developing a reliability statement and parameters specifying requirements for
submeter accuracy throughout its expected life.

- CDFA/DMS and CCWM also:
o |nvestigate the appropriate length of time for meter recertification, if necessary.

o Build reliability requirements into CDFA/DMS testing, certification, and auditing
policies and procedures.
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Establishing requirements to address potential safety risks for customers, workers, and
equipment requires the following activities:

- MSPs map existing standards to the type of device based on electrical and connection
parameters.

- CDFA/DMS establishes equipment safety requirements.

- Building code departments establish installation safety requirements.

Establishing processes to certify and audit submeters and related submetering equipment and
sites requires the following activities:

- CDFA/DMS develops certification and audit processes and policies, including:
o Sampling.
o Testing.
o Recertification.
@ How submeter manufacturers can self-certify the submeter.
@ How accuracy audits can occur with submeters embedded in other equipment.
o How EVSE, cordset, and automaker submeter manufacturers submit:
New meter types for initial certification.
New products as sold to County Weights and Measures.
Operating submeters for re-certification, if necessary.
- 10Us provide functional design requirements documentation.

- 10Us and MSPs provide technical support.

Establishing requirements for submeter installation, maintenance, and testing of submeters
and related equipment compatible with utility meter usage data requires the following
activities:

- 10Us provide direction in the form of tariffed rules to MSPs on key requirements and how to
work effectively with utilities, including requirements for:
o De-energizing circuits during submeter installation.

o Associating each submeter with a particular premises meter/account and network
(registration) in fixed and mobile meter scenarios.

o Establishing communication between submeter and premises meter.

January 3, 2012 Page 78



-
Pacific Gas and [l seume g e SDGg
0 Electric Company R | b )
_— El a{é“ Sempra Energy utiity

- MSPs assume responsibility for implementing submeter and related equipment installation,
maintenance, and testing requirements, including:

@ QObtaining data for verification purposes.

o Recognizing when a meter is out of tolerance.

o Fixing/updating submeter software, firmware, and hardware.

@ Handling reconfigurations based on changes in utility rates and programs.

o Testing and verifying submeter testing equipment.

e Establishing requirements for the certification of submeter workers and providers requires the
following activities:

- 10Us provide recommendations for worker requirements.
- DMS develops guidelines.

- MSPs develop and implement worker training, certification, and auditing processes and
content.

Conclusions of Submetering Technical Requirements Analysis Team

The Submetering Protocol Technical Requirements Analysis team arrived at the following
conclusions with respect to completing the aforementioned activities:

e Significant collaboration will continue to be required between the I0Us, submeter
manufacturers, automakers, and California inspection and certification authorities throughout
the Submetering Protocol development process, with:

- 10Us providing technical requirements, guidelines, recommendations, and support to
MSPs, CDFA/DMS, and CCWM offices.

- CDFA/DMS and CCWM offices developing equipment accuracy, reliability, installation,
testing equipment, worker, and safety requirements based on both IOU and MSP input.

- MSPs engineering functionality and building equipment meeting the requirements of
CDFA/DMS and CCWM and factoring in the recommendations of the I0Us.
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e To future-proof submeter designs, functionality should include:
- Bi-directional capabilities enabling vehicle-to-grid functionality.
- Demand response capabilities enabling load control.

- NEM capabilities enabling the combined measurement of self-generation and battery
charging.

- Remote firmware and configuration update capabilities.

e CDFA/DMS and CCWM have not in the past worked with time of use submeters, submeters
embedded in other equipment, or submeters relying on remote communication.

- Establishing the required certification, testing, auditing, and recertification requirements,
processes, and policies could take a considerable amount of time.

5.1.4 Communication Requirements

In its 5 weekly meetings and in discussions and draft development in between, the Submetering
Communication Functionality, Standards, Security team reviewed and evaluated issues
concerning:

e Guideline 3: Minimum communication functionality and standards.

e Guideline 4: Support and protection of the security and privacy of EV user data collected by
utilities and third party entities.

e Guideline 6: Compliance with national standards for measurement and communication
functions.

Key Findings

e Establishing an interface between MSPs and utilities to share 3" party submetering data for
billing purposes requires the following activities:

- Draft an EV Profile within the Communications team and provide it to OpenSG OpenADE
for evaluation.
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- Develop a 3-way submetering agreement for 3rd party submetering documented in utility
tariffs.

o The actual three-way agreement is most likely to be executed via a web-portal and
stored electronically with the Data Custodian (Data Custodian needs to be
determined).

- Identify requirements for revisions to ESPI (e.g., advanced use cases).
- Facilitate the implementation of an ESPI submetering profile on utility and MSP systems.
- Ensure communication testing, certification, interoperability, and security.

o Scope of team handling testing, certification, and security/privacy is yet to be
determined.

e Making the best use of IOU, MSP, and other stakeholder time and effort requires participation
in UCAlug and OpenSG OpenADE committees and activities to address:

- ESPI conformance certification and interoperability.
- Interoperability testing.

- Test plans and requirements.

e Identify how communication requirements related to privacy and security—contractual
agreements, privacy and security, certification, etc.—are defined, implemented, and enforced,
including:

— Who owns the “global effort” of ensuring data security.

— What level should be attained (e.g., HIPAA, PCl credit cards could be used as benchmarks).
— Responsibility and where this work should be completed.

— Whether existing standards available or in place are sufficient.

— Other (Liability, connection to ongoing CPUC work, scope, etc.).

e Other necessary submetering profile work (requirements identification, revisions, etc.),
including the identification of use cases potentially involving standardized communications for
sub-meters.
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Conclusions of Submetering Communications Analysis Team

The Submetering Protocol Communications Requirements Analysis team arrived at the following
conclusions with respect to completing the aforementioned activities:

e Developing communication functionality for the Submetering Protocol is best served by
leveraging existing standards and standards development organizations, including:

- NAESB ESPI.
- OpenSG OpenADE.
- OAuth.

- Benchmarking.

5.1.5 Billing & Regulatory Analysis

In its 5 weekly meetings and in discussions and draft development in between, the Submetering
Billing and Regulatory Analysis team reviewed issues relating to:

e Guideline 5: Methodology for settling disputes.

e Guideline 7: Rules for incorporating subtractive billing into submetering tariffs.

Key Findings

e Amending tariffs or developing new rules will require the following activities:

- ldentify potentially necessary tariff provisions — e.g., registration, enrollment, billing
arrangements, fees, dispute resolution, technical performance, eligibility, etc.

- Modify tariffs (rate schedules and rules) or create a new tariff (a new rule with reference to
a technical protocol, or other solution) as necessary to align with approved Protocol.

- Develop any necessary new technical protocol documents and forms via working process.

- File formal applications and/or Tier 2 Advice Letter(s) with the CPUC to formally approve
tariffed protocol(s) and to fully recover fixed and variable costs of submetering for
subtractive billing, including any AMI and billing system upgrade costs.
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e Anticipating and averting — to the extent possible — challenges caused by the complexity of
customer-MSP-utility relationships requires the following activities:

- Define roles and responsibilities, rights and obligations, and performance expectations.

Identify, describe, and develop mitigation steps for anticipated disputes.

Identify and describe incremental infrastructure needed to address disputes.

Review adequacy of existing rules and file new rules as necessary.

e Anticipating and averting — to the extent possible — challenges caused by the complexity of
submetering data collection and subtractive billing for Direct Access (DA) and Community
Choice Aggregation (CCA) customers requires the following activities:

- Identify rights and obligations in the context of DA and CCA.

- Expand dispute resolution approaches and steps if necessary to address DA and CCA
customers.

e Anticipating and averting — to the extent possible — challenges caused by the complexity of
combining submetering and NEM services requires determining:

- The technical and regulatory feasibility of combining NEM and submetering services.
- Measurement needed to integrate NEM and EV Submetering.

- Tariff requirements resulting from integration.

- Technology capabilities needed to process integrated billing.

- Expand dispute resolution approaches and steps to address NEM customers.

e Establishing requirements for certification of Data Management Agents providing data for
billing purposes requires the following collaboration:

- 10Us provide recommendations based on Direct Access experience.

- MSPs comply with CPUC approved requirements and implement policies and procedures.

January 3, 2012 Page 83



-
Pacific Gas and [ s i g SDGE
! Electric Company B |fsdo | —
E— ‘ &{(5_" Sempra Energy utiity

Determining how to recoup incremental utility costs associated with submetering involves the
following activities:

- Identify incremental metering, billing, customer service, and information system costs
associated with submetering.

- Identify capital and O&M investments associated with new requirements, and determine
whether submetering-related costs are:

@ Incremental or already accounted for in the GRC.

o Qverlapping with costs included in MSP business models.

Submetering Impact on 10U Billing Systems

In addition to participating in the weekly Billing and Regulatory team meetings, IOU
representatives investigated the impact on back-office utility billing systems of using submeters to
track and communicate EV charging load in standard, demand response, and net energy utility
service scenarios. A new, required submetering billing process—as depicted in the right-hand
column below—changes how the utility manages customer power usage, and submetering
customer rates and charges, all billing processes would in turn affect all existing rates.
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Standard Utility Service Scenario

__ - Billing Processes and System Steps with
Existing Billing Processes and g Y ps wi

System Steps

the Addition of 3" Party Submeters
Supplying Usage Data

Create customer of record 1. Create new customers of record for submeters

Associate meter to the customer 2. Associate submeters with master meters to allow

Assign rate class to customer’s usage subtractive billing

Assign rate class to submeters

el A

Assign other customer charges to the customer’s 3
bill 4. Receive and process 3rd party data

5. Calculate bill charges for specific period and rate |5. Perform analysis by interval of usage on
version submeters and associated master meter, notify

6. Print and send bill and populate usage and billing 3rd party DMA of any data anomalies/omissions

info to web portal for customer access 6. Reprocess corrected data submitted by 3rd party
DMA, if any
7. Create new bill with overall usage and submeter
usage

8. Assign costs to only residual master meter usage
(MM minus SubM)

9. Assign costs to submeters

10. Assign other customer charges to submeter bills
and master meter bills

11. Print and send bill and populate usage and billing
info to web portal for customer access

While automated mass billing systems and processes are developed by PG&E, SCE, and SDG&E
temporary solutions will be required to produce subtractive billing from submeter-generated data.
It is expected, then, that during this period—potentially several years—subtractive billing will need
to be handled via a “specialty" billing system with more labor and at higher cost than the
automated mass billing system To be developed. This short-term solution implies the need for
multiple transitional stages: the first from current systems and processes to the interim manual
solution, and then from the interim solution to the automated mass market system.

And while the IOUs’ current systems are automated and integrated to handle traditional billing
requirements, the use of the AMI network to collect submeter data for subtractive billing would
require further software updates and integration to automate back-office billing for submeter
data.
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5.1.6 Analysis of Other Impacts on Submetering, Subtractive Billing, and
I0U Billing Systems

The four working groups identified other key questions meriting additional consideration. The
utilities understand these questions to not be in scope at this time but we will keep them under
consideration as the protocol is developed and address them as directed by the Commission:

1. How will Demand Response programs be affected by submetering for subtractive billing?
2. How will Net Energy Metering programs be affected by submetering for subtractive billing?
3. How will Quick-Charging stations be affected by submetering for subtractive billing?

4. How will Mobile Home Park billing be affected by submetering submeters for subtractive
billing?

5. What impacts on the grid may be caused by moving away from parallel meters to submeters
for subtractive billing?

6. Should the Submetering Protocol include functionality enabling vehicle-to-grid capability?

January 3, 2012 Page 86



-
Pacific Gas and [ s i g _SB EE
0 Electric Company R | b )
_— El &{é_“ Sempra Energy utiity

6. SUBMETERING ROADMAP :

6.1 Multi-Stage Roadmap Overview

The Roadmap timeline that follows illustrates a long-term, multi-phase view of Submetering
Protocol planning, development, and implementation, provided that key cost-effectiveness,
market development, and customer preference issues are resolved. Key elements are described in
sections 6.1.1 —6.1.5 below.

6.1.1 Detailed Roadmap for Phase 1 - Define/Plan (Complete)

This initial planning phase represents the creation of a California Submetering Protocol roadmap,
which has been developed by the project working groups and detailed in this report document.
Reasons for the initial focus on the California market include 10U operation and CPUC jurisdiction
in California and the time required to establish nationally accepted standards. Protocol
development work is planned to facilitate national acceptance. During this phase, customer and
3" party-owned submetering is available to customers for non-billing purposes.

6.1.2 Detailed Roadmap for Phase 2 - Design/Develop California
Submetering Protocol

Phase 2 consists of the activities required to develop a California Submetering Protocol. As in
Phase 1, customer and 3™ party-owned submetering is available to customers for non-billing
purposes. Key Phase 2 activities include:

e Completing an assessment of customer needs, technological and regulatory developments,
and 3" party product, service, and market plans:

- In order to focus energies and leverage resources appropriately the project team has
determined that it must maintain an up-to-date understanding of the marketplace as it
continues to evolve.

25 Section source: PG&E, SCE, and SDG&E
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e For each use case applicable in the phase:

- Developing business requirements and specifications for utilities, customers and 3" party
MSPs.

- Developing technical, security, privacy requirements, specifications, and standards aligned
with national standards.

- Developing architectural design for end-to-end systems (including back office integration).

- Developing implementation strategy and plan, schedule, tasks, and deliverables.

6.1.3 Detailed Roadmap for Phase 3 - Build Interim California Solution

Phase 3 consists of implementing a Submetering Protocol solution making customer- and 3" party-
owned submetering available to customers in California for billing purposes. In this phase utilities
will be able to execute manual, small scale subtractive billing of EV charging loads. Key Phase 3
activities include:

e Building, testing, and refining the necessary processes, systems, and system interfaces.
e Pursuing development of national standards for submeters and subtractive billing.

e Establishing tariffs governing utility, customer, and 3rd party meter service providers.
e Developing certification process for 3rd party devices, systems, processes.

e Developing and carrying out customer information campaigns.

6.1.4 Detailed Roadmap for Phase 4 - Build Scalable Long-Term Solution

Phase 4 continues to enable customer- and 3" party-owned submetering; however in this phase
national standards are complete and implemented, and utilities will be able to execute automated,
full-scale subtractive billing of EV charging loads. Key Phase 4 activities include:

e Upgrading utility systems to handle automated, full scale subtractive billing.
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6.1.5 Detailed Roadmap for Phase 5 - Build Smart Grid Solution

Phase 5 represents long term solutions including:

e Utilities deploy Smart Grid field area networks capable of communicating with customer
devices.

e National Standards are in place enabling the use of Power Line Communications for
associating mobile submeters to master meters.

e NEM meters have the ability to report disaggregated data (load and generation).

Key Phase 5 activities include utilities:

e Verifying that mobile submeters are deployed consistent with all technical and billing
requirements.

e Leveraging investments in Smart Grid Technologies by using an advanced field area network to
collect customer submeter data.

e Assessing the market value of inter-utility communications to address vehicle "roaming".
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