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CEC EPC-14-086

CEC EPC-14-086: Develop a Distribution 

System Aware Vehicle to Grid Services for 

Improved Grid Stability and Reliability 

EV-Grid Project
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SUPPORTING EV-GRID INTEGRATION

▪ Plug-in electric vehicles (PEVs) are poised to 

become viable distributed energy resources, 

enabling improved grid stability and reliability. 

▪ EPC 14-086 blends analysis, simulation, and 

implementation of an integrated vehicle to grid 

(V2G) system managed through a transformer 

management system. 

▪ Led by Electric Power Research Institute (EPRI) 

tests protocols for verifying electric V2G 

interoperability and compatibility with CPUC 

interconnection requirements. 
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EV-Grid Project

Supporting 

California’s 

Clean Energy 

Challenge
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EV-Grid Project

Project 

Objectives

1. Develop and implement an end-to-end 
V2G communications system using 
applied open standards

2. Implement dynamic V2G management 
use cases

3. Implement data collection and 
performance analysis

4. Assess the cost/benefit for the 
customer, the utility and CA



4
© 2018 Electric Power Research Institute, Inc. All rights reserved.

EV-Grid 

Phases of 

Project
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Technology 
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Technology 
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Testing

Value and Planning 

Pathways
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Dissemination

and Transfer 
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EV-Grid  PHASE ONE

Requirements, 

Design, and 

Technology 

Development

5

Transformer Management System 

(TMS) Design
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Electric Vehicle 

Supply 

Equipment 

(EVSE) System 
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On-Vehicle Control Modules

o Implements two separate on-vehicle V2G communications modules 

o Incorporates multiple protocols

o Assess the cost/benefit for the customer, the utility and CA

o Demonstrates effectiveness of standards through verification of interoperability with common EVSE
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System Software Integration

EV-Grid PHASE TWO

Technology 

Integration, 

Deployment, 

and Testing 
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UCSD Site Vehicle Integration

EV-Grid PHASE TWO

System 

Deployment 

and Integration
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V2G with Real Time 

Pricing Results

EV-Grid  PHASE  THREE

Value and 

Planning 

Pathways 

Assessment 
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EV-Grid PHASE  FOUR

Technology 

Dissemination 

and Transfer 

Activities
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Opportunities Suggested Next Steps

o Adoption of interconnection requirements for 

onboard inverters that meet Rule 21. 

o Capability of on-vehicle V2G inverters to meet 

Rule 21 revisions.

o Synchronization between different original 

equipment manufacturers (OEM) vehicles.

o Reducing signal response times to support 

ancillary fast response services.

o Better understanding of increased cycling on 

battery life and how this affects warranties. 

1. Define SAE J3072 interoperability, certification 

requirements and harmonized labeling.

2. Develop V2G incentive structures acceptable to 

customers.

3. Define clearer electrical integration standards.

4. Develop next-gen ‘edge of grid’ computing technology.

5. Address adoption of J3072 by utilities.

6. Test capability of on-vehicle V2G inverters to meet Rule 

21 revisions. 
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Questions
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Thank you for coming

Mark S. Martinez
Senior Program Manager,

Emerging Markets & Technology

Customer Programs & Services

mark.s.martinez@sce.com


