
 
 

BEFORE THE PUBLIC UTILITIES COMMISSION 
OF THE STATE OF CALIFORNIA 

 
Order Instituting Rulemaking to Continue the 
Development of Rates and Infrastructure for 
Vehicle Electrification. 
 

R.18-12-006 
(Filed December 13, 2018) 

 
 

MID-TERM VEHICLE GRID INTEGRATION REPORT OF PACIFIC GAS AND 
ELECTRIC COMPANY (U 39 E) 

PUBLIC VERSION 
(ATTACHMENT A CONTAINS CONFIDENTIAL INFORMATION) 

 

 

 
 
Dated:  September 15, 2021 

KRISTIN D. CHARIPAR 
 
Pacific Gas and Electric Company 
77 Beale Street, B30A 
San Francisco, CA  94105 
Telephone: (415) 535-4138 
Facsimile: (415) 973-5520  
E-Mail: Kristin.Charipar@pge.com  
 
Attorney for 
PACIFIC GAS AND ELECTRIC COMPANY 

FILED
09/15/21
04:59 PM

                             1 / 27



 

-1- 
 

BEFORE THE PUBLIC UTILITIES COMMISSION 
OF THE STATE OF CALIFORNIA 

Order Instituting Rulemaking to Continue the 
Development of Rates and Infrastructure for 
Vehicle Electrification. 
 

R.18-12-006 
(Filed December 13, 2018) 

 

MID-TERM VEHICLE GRID INTEGRATION REPORT OF PACIFIC GAS AND 
ELECTRIC COMPANY (U 39 E)  

PUBLIC VERSION 
(ATTACHMENT A CONTAINS CONFIDENTIAL INFORMATION) 

 
 

Pursuant to Ordering Paragraph 1 of Decision 20-12-029, Pacific Gas and Electric Company 

(PG&E) provides its annual Mid-Term Vehicle Grid Integration (VGI) Report (Report) in Attachment A.  

Pursuant to Section 3.4 of General Order 66-D, certain data in the report has been determined to be 

confidential.  PG&E is concurrently filing a motion for leave to file under seal the confidential, 

unredacted version of the Report. 

  
 

Dated:  September 15, 2021 
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KRISTIN D. CHARIPAR 
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KRISTIN D. CHARIPAR 

Pacific Gas and Electric Company 
77 Beale Street, B30A 
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Telephone:  (415) 535-4138 
Facsimile:   (415) 973-5520 
E-Mail:       Kristin.Charipar@pge.com  

Attorney for 
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Title: (D.20-12-029) VGI Reporting Template 
Authors: Pacific Gas and Electric

San Diego Gas & Electric
Southern California Edison

Last Updated: 4/20/2021

Introduction:
CPUC VGI Decision (D.20-12-029) directs the large electrical corporations to develop a reporting template that will provide quantifiable metrics that can be used to determine whether the implementation of the Decision's actions are effective and help 
track progress of strategies aiming to maximize the integration of electric vehicles into the grid. 

The final VGI reporting template will be developed in 3 stages: 
1) Draft template due on 2/28/2021;
2) Workshop to solicit feedback on the draft template planned for 3/16/2021;
3) Final report due on 4/20/2021

Summary of the current version:
The Joint Utilities have been working together to develop a draft template that incorporates the elements from the Decision. The SB350 template was initially reviewed and duplicative VGI scope items were flagged. The Joint Utilities treated the 
incremental VGI scope as separate from the SB 350 data template scope. 

The Joint Utilities also reviewed other reporting templates, like the Cost and Load Research Report, and flagged VGI scope items that were duplicative in these templates as well. The incremental VGI scope reviewed in other reporting templates, such 
as the Cost and Load Research Report, was treated as separate from existing reports.

The current template includes the following sections:
- READ ME tab: Provides an introduction to the template including: authors, date revised, objectives, context and review

- Descriptions tab: Provides details and definitions of the different metrics listed in the Program and Pilot Metrics, and Narrative  tabs. Where relevant, it will include references to other reports and provide sources of information.
- Program and Pilot Metrics tab:  Includes metrics in the VGI Decision by program or pilot. This tab plans to list the utilities VGI programs and pilots and their associated aggregated metrics. Definitions of each metric are provided in the Descriptions 
tab. For draft purposes, illustrative program examples are provided.
- Narrative tab: Lists the metrics that are not easily quantifiable and as a result, will be reported on a qualitative basis separately via a narrative. The narrative will be a Word document that will accompany the final reporting template spreadsheet and 
will summarize all VGI activities for each of the utilities. In the future and as more programs become available to the public, some of these metrics may move to the Program and Pilot Metrics tab. Narrative items with quantitative elements will be 
reported on in the narrative document only and will include graphs or data visualization elements where appropriate. The underlying data for any graphs or visualizations will be provided via a separate spreadsheet in the Appendix.
- Stocktake tab: Includes the list of existing and planned VGI activities as mandated in section 6.8. of the Decision.
- V2X EVSE tab: This tab will include a list of V2X equipment available in the market.

All reporting items are subject to availability of data;  determination of causal relationship between VGI programs and the data; ability to track and report VGI-program specific costs and net benefits; confidential nature of PG&E, SDG&E, SCE 
and third-party customer, vendor and other data, which may not be provided to third parties or the public; and ability to reference program and metric reports for VGI-related programs and services that are subject to pre-VGI decision existing 
reporting requirements. Any additional costs to acquire data associated with this report will require approval. Additionally, CPUC Decisions regarding future VGI pilot proposals may result in modifications to the VGI Reporting Template.
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The Program and Pilot Metrics tab includes metrics in the VGI Decision by program or pilot. 7bis tab plans to list the utilities VG/ programs and 

p;Jors and their ossocioted aggregated metrics. De'finIDons of each metric ore provided in the Descriptions tab. For draft purposes
_, 

il/ustrotive 

vided. 

Market segment Mart(e( segment 
Residential or eommercial Subcat fSJ subcat 
commercial Workplace DAC 
commercial Workplace NonOAC 
commercial Multi Unit oweD--C DAC 
commercial Multi unit Dwelling: NonOAC 
commercial All All 

Fast Charge Program commercial All All 

Notes 
(1) Progroms/Pilots ore examples only ond ore not intended to reflect oll programs that would be listed. 

(2) Progrom or pifors odded or removed based on chonge.s from previous report out 

Active 

Active 

N/A N/A N/A 
N/A N/A N/A 

NIA N/A N/A N/A 388.7 137A5 

COSt m«Pilot 

Total number ofVlG fVSf Distribu tion-side cost 
Upgme >V<Mded by A1M AUthoriied Budget {SM.illions) Budget expended {SMilions) 

customers savings 

N/A N/A N/A 130.00 113.60 
N/A N/A N/A N/A N/A 130.00 113.60 
N/A N/A N/A N/A N/A 130.00 113.60 
N/A N/A N/A N/A N/A 130.00 113.60 
N/A N/A N/A N/A N/A 236.30 20.60 

N/A N/A N/A N/A N/A N/A 22.40 3.25 
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VGI Mid‐Term Report Narrative  
Reporting Period: 1/2021 ‐ 6/2021 
 

PG&E is actively working on developing pathways that would allow customers interested in utilizing Vehicle Grid Interactive (VGI) technologies 
to participate in PG&E’s programs. PG&E has proposed a set of four VGI pilot projects through its recent VGI Pilots AL1 submission pursuant to D. 
20‐12‐0292, which is currently awaiting CPUC approval as of publication of report. PG&E is optimistic that the submitted AL will be approved in 
time to commence efforts by Q1 of 2022. PG&E is committed to integrating VGI throughout a wide range of its business activities. This document 
represents the narrative section of the first mid‐term VGI report that PG&E is submitting in compliance with the decision. As PG&E is early in the 
process of integrating VGI, this report is brief in scope and it is expected to increase in scope and detail in future iterations. 

 

The metrics reported below correspond to the row number in the VGI Reporting Template excel file, Narrative tab (starts with Row 3).  

3. Customer program or pilot and incentives related to VGI 
 

Demand Response Emerging Tech Pilot – Technology Demonstration (ongoing) 
 

1) EV study for ADR incentive ‐ Develop an ADR incentive for residential EV Charging Station, 
2) DER Technology for DR ‐ Understand using DERs (such as EV and battery) for DR and its barriers to collect information for existing DR 

program enhancements 
 

 
1 Request for Approval of PG&E’s VGI Pilots in Compliance with Decision 20‐12‐029 ELEC 6259‐E.pdf (pge.com) 
2 DECISION CONCERNING IMPLEMENTATION OF SENATE BILL 676 AND VEHICLE‐ GRID INTEGRATION STRATEGIES 355794454.PDF (ca.gov) 
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DRP DIDF and Partnership Pilot Aggregated Distribution Service (proposed) 
 

The existing Distribution Investment Deferral Framework (DIDF3) currently provides opportunities for Distributed Energy Resources (DERs), 
potentially including Electric Vehicles (EVs), to defer distribution investments. The Proposed Partnership pilot would explore alternative sourcing 
methods to procure aggregated Behind‐The‐Meter (BTM) DERs to defer distribution investments. 
 

Electric School Bus Renewables Integration – Infrastructure (complete) 
 
PG&E has deployed make‐ready infrastructure to serve a fleet of electric school buses in a disadvantaged community. In addition to providing 
make‐ready infrastructure for charging stations, PG&E tested how charge management software can be used to integrate onsite renewable 
generation. Charge management software was utilized to align the charging of the buses with excess renewable energy mid‐day and thereby 
reduce energy costs and GHG emissions.4 

 

EPIC 3.27 Multi‐Purpose Meter (ongoing) 
 
Project focuses on accurate, affordable utility grade EV charging submeter in support of Plug‐In Electric Vehicle Submetering Protocol. Not 
directly VGI related but a foundational work for EV charging.  More about the program and an overview of this and other smart meter programs 
can be seen here. 
 

EPIC 2.03B ‐ Smart Meter ‐ Vehicle to Home – Technology demonstration (completed) 
 

The goal of this project was to complement EPIC 2.03 solar photovoltaics (PV) smart inverter assessment project by including electric vehicle 
related technology. EPIC 2.03.b – Vehicle to Home demonstration focused on charging and discharging of the EVs in response to a demand 
respond event (providing load drop by islanding the house) or hard islanding events in different configurations. It was completed Feb 2018. 
More about the program. 
 

EV Charge Network Program – Infrastructure (active) 
 

 
3 Distribution Investment Deferral Framework ("DIDF") Partnership Pilot: 2021 Distribution Investment Deferral Framework ("DIDF") Partnership Pilot 
(pge.com) 
4 Final Evaluation Report, see page 280 for Electric School Bus Renewables Integration Pilot CA‐TE‐Priority‐Review‐Project‐Evaluation‐Report‐Public‐Version.pdf 
(cadmusgroup.com) 
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Make‐ready and utility‐owned charging infrastructure for workplaces and multi‐family dwellings. Includes incentives for charger purchase in 
some customer segments. Up to 4,500 level 2 chargers deployed over 3 years. The program offers Automated Load Management services to 
interested hosts. It is currently fully subscribed. http://www.pge.com/evcharge. 
 

Medium or Heavy‐duty Fleet ‐ Customer Demonstration (active) 
 
PG&E is deploying make‐ready infrastructure to serve a fleet of electronic transit buses in a disadvantaged community. In addition to providing 
make‐ready infrastructure for charging stations, PG&E is providing a rebate for EVSE and will also provide a rebate and make‐ready 
infrastructure to deploy battery storage on site. PG&E will test how to minimize total cost of ownership for an electric fleet through a 
combination of tools, including different types of charging, load management software and battery storage. PG&E will produce a handbook of 
lessons learned at the conclusion of the project. Read more about the PG&E Fleet Program. 
 

Microgrid pilot – Infrastructure (Proposed in AL 6259‐E) 
 
Proposed pilot and development of production‐ready technology which leverages BTM DERs for resiliency in a PSPS. Project would develop 
coordination between a Front of the Meter (FTM) generator (or battery) and behind the meter (BTM) resources during grid islanding. This 
project would focus on BTM solar and storage, but would support, and may also test, V2G or other BTM technologies. There is the potential to 
grow project to a "Feeder of the Future" in support of cleaner PSPS. 
 

PG&E Commercial electric vehicle day‐ahead hourly real time pricing pilot – Technology demonstration (DAHRTP‐CEV pilot, 
Application No. A2010011) 
 
PG&E's Commercial Electric Vehicle Day Ahead Realtime Rate (DAHRTP‐CEV) Pilot aims to gather information regarding the technical and 
operational feasibility, cost and benefits associated with a proposed day ahead hourly real time rate. Read more about it at the application 
submitted to the CPUC. 
 

V2G EVSE AC Pathway (completed) 
 
The objective of this project was to develop a temporary interconnection pathway for pilots seeking V2G AC interconnection that will ensure the 
necessary safety precautions.  
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PG&E’s Additional Efforts outside of utility programs:  
 

PG&E is always seeking for opportunities to collaborate with different VGI players5 inside and outside of our programs which can help us explore 
and understand better VGI technologies. Outside of the utility Demand Response Programs, PG&E collaborates with BMW in their smart charging 
pilot program, ChargeForward. In March 2021 in a joint press release6, PG&E and BMW launched the third iteration of this program 
(ChargeForward Stage III) that will focus on enhancing their smart charging optimization mechanisms, integration of renewable energy and 
charging bill reduction for participants, as well as exploring future use cases of bidirectional charging.  
 

4. Adoption of rates that encourage VGI and adoption of mechanism to provide credit for export 
 

This will be part of the PG&E V2G Export pilot in submitted AL 6259‐E. The pilot is currently pending approval and is expected to commence in 
2022. 

5. Efforts to collaborate with CAISO to design wholesale market rules and access that support VGI 
 

This will be part of the PG&E V2G Export pilot in submitted AL 6259‐E in response to FERC order 2222. The pilot is currently pending approval 
and is expected to commence in 2022. 

6. Leveraging or supplementing EPIC and/or other sources of funding for VGI technology demonstration projects 
 

PG&E plans to leverage the investment made in the EPIC Smart meter project and Pilot 3.11.B. 

 
5The VGI ecosystem has several players which include OEMs, EVSE manufacturers, software companies, research institutions, aggregators, load serving entities 
and Agencies. 
6 PG&E & BMW ChargeForward Stage III – Joint Press Release: 
https://www.pge.com/en/about/newsroom/newsdetails/index.page?title=20210322 pge and bmw group taking next step in powering electric vehicles
with renewable energy and supporting grid reliability 
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7. Efforts to accelerate the use of VGI for resiliency 
 

The PG&E microgrid pilot specified in AL 6259‐E and pending approval included such efforts. Efforts have also been submitted in the OIR 
Reliability Proposal.  

8. Progress to reform interconnection rules to advance VGI 
 

PG&E has submitted AL ELEC_6209‐E with the intent to further reform interconnection rules to advance VGI in junction with ALs from the other 
IOUs. The AL is currently pending CPUC approval.  

9. Support and adoption of non‐interconnection technical standards to advance VGI 
 

ISO 15118‐20  Is being considered for approval but is not yet finalized by the International Standards 
Organization (ISO). 

IEEE 2030.5   
OpenADR 2.0.b  Currently being used for the ChargeForward pilot program and will be embraced for 

upcoming VGI Pilots. 
Vehicle telematics 
(4G network rules) 

Currently being used by ChargeForward pilot 

 

10. Summary on efforts to fund and launch VGI customer education 
 

PG&E plans to begin these efforts post funding of the VGI Pilot projects in submitted AL 6259‐E and will provide educational resources to 
prospective program participants. This education will be further developed when and if we are able to scale these pilots into full programs. 

11. Summary on efforts to develop and support complementary policies needed to support Automated Load Management 
(ALM) technology 

 

PG&E is actively developing a proposal for an extension program, EV Charge 2 (EVC 2) to follow‐up on its successful EV Charge Network (EVCN) 
program, which has installed Level 2 EV charging infrastructure in multi‐unit dwellings and workplaces. As part of the extension program 
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proposal, and in line with the recent CPUC VGI/SB 676 Decision, PG&E will “describe its standard evaluation criteria to determine host sites 
where ALM would benefit ratepayers by reducing costs while meeting host site needs for electric vehicle charging.” PG&E has used ALM in EVCN 
and looks forward to again using this technology in an extension program if/when such a program is approved by the CPUC. 

12. ALM deployment in the utility territory in the context of both existing and future transportation electrification programs, 
rules, and tariffs to the extent practical; including estimates on the number of ALM 

 

EVC 2 has not yet been proposed and as such, the number of ALM ports that will be involved is not yet known. 

13. ALM systems Installed for passenger vehicles and any medium and heavy‐duty vehicle segment(s) under currently 
approved transportation electrification programs as well as estimates on the potentially expected avoided distribution 
and customer‐side cost savings attributable to such ALM installations 

 

Within the EVCN program, 1,364 ports are participating in ALM. PG&E does not track the information required to calculate distribution and 
customer side cost savings.  

14. Customer VGI participation in utility demand response programs, including customer retention and efforts to reduce 
churn and data requested from 3rd party providers as needed. 

 

PG&E does not currently have VGI participation in demand response programs. 

15. Implementation of VGI pilots, lessons learned and potential future efforts 
 

PG&E’s VGI Pilots are currently pending approval and have been submitted in AL 6259‐E filed with the CPUC.  

16. Integration of VGI across the utility relevant business activities 
  

Compliant with CPUC VGI Decision (D. 20‐12‐029) and following PG&E’s approach to incorporate a holistic portfolio of VGI customer offerings, 
PG&E is actively including VGI in relevant business areas. In addition to the projects and programs mentioned in previous sections of this report, 
PG&E has integrated VGI in the following activities:  

 Clean Energy Transportation: Development of future transportation electrification programs will include identifying areas where VGI 
could provide benefits to customers and the grid. Currently, and as part of the near‐term TEF Decision, PG&E is considering offering 
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19. Effectiveness of credit‐for‐export availability, lessons learned and potential next steps to increase availability 
 

This will be part of the PG&E V2G Export pilot in submitted AL 6259‐E. The pilot is currently pending approval and is expected to commence in 
2022. 

20. Participants in credit for export and discussion to increase participation 
 

This will be part of the PG&E V2G Export pilot in submitted AL 6259‐E. The pilot is currently pending approval and is expected to commence in 
2022. 

21. Annual energy exported (kWh) and report out on potential efforts to increase participation 
 

N/A 

22. Overall barriers removed in V2B 
 

PG&E was closely involved in identifying barriers to VGI implementation (including V2B technology) during the VGI Working Group10 effort. VGI is 
still a nascent market and more research is required to identify most beneficial pathways to overcome barriers. As a result, PG&E is proposing 
several vehicle‐to‐anything (V2X) pilot programs11 that will explore cost‐effective strategies to enable vehicle‐to‐building solutions.   

23. Number of EVs enrolled in DR programs 
 

No vehicles are currently enrolled in PG&E DR programs. PG&E in conjunction with the BMW ChargeForward pilot has 400 vehicles enrolled as 
described above in #3.  

24. Rate of change of EV DR enrollment and potential steps to increase enrollment 
 

N/A 

25. EV DR enrollment capacity (MW) 
 

0 MW  

 
10 VGI Working Group: https://gridworks.org/wp‐content/uploads/2020/07/VGI‐Working‐Group‐Final‐Report‐6.30.20.pdf 
11 Advice Letter 6259‐2 
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26. EV DR enrollment load shift (MWh) 
 

0 MWh 

27. Estimated aggregated GHG reduction attributable to VGI 
 

This is not currently tracked within PG&E 

28. Site Participation in rate‐to‐driver and discussion on how to increase participation 
   

N/A 

29. Sites participating in DR, lesson learned and next steps to increase participation 
 

N/A 

30. Barriers to data collection and potential solutions 
 

The barriers include not having previously tracked the data and in certain cases, PG&E doesn’t have direct access to that data and would only be 
able to collect it through a customer survey process which would require additional funding to conduct.   

31. Load shift for EV rate customers 
 

PG&E is not able to provide this as there is no record of what these customers did before they changed rates.  

32. Rate‐to‐driver enrollment by sites 
 

N/A 

33. Dynamic rate load shift (MWh) 
 

N/A   

34. Aggregate unmanaged load profiles within programs (kWh) 
     

PG&E does not have a way to identify EV users that are on unmanaged load profiles. 
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35. Aggregate unmanaged load profiles within programs (kW) 
 

PG&E does not have a way to identify EV users that are on unmanaged load profiles. 

36. Aggregate unmanaged load profiles outside of programs (kWh, Misc.) 
 

PG&E does not have the requisite information to compare residential EV customers not on TOU rates with those on TOU rates. 
 

37. Aggregate unmanaged load profiles outside of programs (kW, Misc.) 
 

PG&E does not have the requisite information to compare residential EV customers not on TOU rates with those on TOU rates. 
 

38. Net Avoided Costs from Avoided Upgrades 
 

N/A for midterm report. It is uncertain if this data will be determinable for the annual report. 
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41. Rate‐to‐host 
 

PG&E does not have a rate‐to‐host program. 

 

42. Rate‐to‐driver 
 

PG&E does not have a rate‐to‐driver program nor is PG&E aware of what drivers are charged by third parties. Collecting this data would require 
a separately funded survey process. 

 

43. Aggregate load profiles of EV TOU rates outside of programs (kWh) 
 

N/A (outcome metric) 

 

44. Aggregate peak load of EV TOU rates outside of programs (kW) 
 

N/A (outcome metric) 
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