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Pacific Gas and Electric’s Annual Report on Vehicle-Grid Integration 
Strategies, Programs and Pilots Metrics 

March 15, 2024 
 

Executive Summary 
 
On December 21, 2020, the California Public Utilities Commission (CPUC or Commission) 
issued Decision (D.) 20-12-029, Decision Concerning Implementation of Senate Bill 676 and 
Vehicle-Grid Integration Strategies (the Decision), which among other things, orders the 
utilities to file annual and mid-term reports on metrics pertaining to pilots and programs 
related to Vehicle-Grid Integration (VGI). 
 
Ordering Paragraph (OP) 1 directs utilities to file mid-term and annual VGI Reports on its 
Vehicle Grid Integration (VGI) activities.1 Additionally, in accordance with the Decision,2 this 
report uses the VGI reporting template that was developed in consultation with Energy 
Division staff and upon which stakeholders commented during the Joint Utilities’ VGI Pilots 
and Reporting Template Workshop on March 16, 2021.3 The data collection template is 
provided as a separate excel document.  

This report covers the period from January 1 through December 31, 2023, and includes any 
pilots, programs or activities that were active at any point during 2023.  

VGI Definitions 
 
Senate Bill 676 originally defined VGI and gave authority to the Commission to revise the 
definition. In D. 20-12-029, the Commission revised VGI’s definition to the following:  

“Electric vehicle grid integration” means any method of altering the time, charging level, or 
location at which grid-connected light-duty electric vehicles, medium-duty electric vehicles, 
heavy-duty electric vehicles, off-road electric vehicles, or off-road electric equipment charge 
or discharge, in a manner that optimizes plug-in electric vehicle or equipment interaction with 
the electrical grid and provides net benefits to ratepayers by doing any of the following:  

• Increasing electrical grid asset utilization and operational flexibility. 
• Avoiding otherwise necessary distribution infrastructure upgrades and supporting 

resiliency. 

 
1  D.20-12-029, OP 1. 

2  D.20-12-029, p. 61. 

3  SCE, San Diego Gas & Electric Company (SDG&E), and Pacific Gas and Electric Company (PG&E) are collectively referred to as the Joint Utilities.  



5 
 

  

 

Public  

• Integrating renewable energy resources. 
• Reducing the cost of electricity supply. 
• Offering reliability services consistent with the resource adequacy requirements 

established by Section 380 or the Independent System Operator tariff.4  
 

Based on this definition, VGI activities and programs can take many forms, broadly 
categorized as follows: 

• V1G: Vehicle charging is managed to respond to grid requirements to improve 
reliability and reduce costs. Southern California Edison (SCE) in their definition further 
breaks this down into direct and indirect forms:  
o Indirect V1G uses price signals and/or other mechanisms to optimize charging, 

including Time of Use (TOU) rates and demand response  
o Direct V1G features the utility taking an active role in controlling timing and 

amount of vehicle charging, for example throttling charging load during peak 
periods 

• Vehicle-to-building (V2B)/Vehicle-to-home (V2H): V2B or V2H integration, under which 
an EV may provide power directly to a home or building. In the United States, auto 
Original Equipment Manufacturers (OEMs) are using this term to refer to backup 
solutions in which the home or building is disconnected (islanded) from the grid.  

• Vehicle-to-Grid (V2G): V2G bidirectional charging and discharging, under which EVs 
may discharge onto the grid in addition to characteristics offered by V1G. 

VGI Reporting Template Structure 
  
The Decision determines that “[r]obust VGI metrics and reporting are essential” for statutory 
compliance as well as determining progress toward goals and providing information to 
various parties and to help evaluate the VGI programs.5 Additionally, the Decision adopts the 
VGI staff paper proposal to establish 3 categories, with numerous corresponding metrics: 
 

(1) activity – track adoption of VGI policy actions 
(2) program – track the success of program implementation against program goals 
(3) outcome – track aggregate progress toward end goals across all programs and 
activities.6 

 
For reporting purposes, the Decision directed the large electrical corporations to consult with 
the Commission’s Energy Division staff to create a VGI reporting template that incorporated 

 
4  D.20-12-029, p. 12-13. 

5  Decision, p. 52. 

6  Id. 
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the required metrics.7 The utilities collaborated with Energy Division staff and also served a 
draft copy of the VGI reporting template to the service list and other stakeholders on 
February 28, 2021 in order to allow time for review prior to the Joint Utilities’ workshop on 
March 16, 2021, in which stakeholders had an opportunity to provide feedback. 
 
The VGI reporting template consists of two components: (1) a narrative section, which 
includes general utility and PG&E specific questions, to provide an overview of the utility’s 
VGI efforts and qualitative information and (2) a spreadsheet for reporting quantifiable data, 
such as pilot/program participation, costs, and other data. PG&E’s spreadsheet is provided 
as Attachment A. 

 
 

Narrative Questions 

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 (Complete) 
 

PG&E completed a study to understand the potential to incorporate EVs into Demand Response 
programs: 

EV study for Automated Demand Response (ADR) incentive – This study evaluated if PG&E’s  
ADR program should develop an ADR incentive for residential EV charging stations, and the 
following are the results of the study: 

a. Vehicle telematics and EV charger controls are both effective strategies for curtailing 
EV charging during DR events with minimal impact on participants. 

b. EV ADR charging controls technology holds promise for mitigating overnight peaks 
c. The maximum resource potential for EV ADR control technologies is 9 MW to 13 MW 

during the peak period from 4:00 p.m. to 9:00 p.m. 
d. The clustering analysis results reveal that 28% of EV owners are “overnight chargers,” 

who could be targeted to mitigate distribution system impacts in areas with high EV 
adoption 

e. An additional 20% of EV owners are “peak period chargers” and would be good targets 
DR efforts designed to curtail consumption during the peak period 4:00 p.m. to 9:00 
p.m. window 

 

 
7  Decision, p. 60. 
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DRP DIDF and Partnership Pilot Aggregated Distribution Service (ongoing) 
 

The existing Distribution Investment Deferral Framework (DIDF) currently provides opportunities for 
Distributed Energy Resources (DERs), including EVs, to defer distribution investments. Efforts 
include exploration of alternative sourcing methods to procure aggregated Behind-The-Meter (BTM) 
DERs to defer distribution investments. The program was amended in 2023 with recommended 
reforms with details published at: 509105421.PDF (ca.gov). 

 

Electric School Bus Renewables Integration – Infrastructure (complete) 
 

PG&E 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 
at midday and thereby reduced energy costs and GHG emissions. A report with results from this 
effort was filed by PG&E and is available here. 

 
Vehicle-to-Everything (V2X) Microgrid pilot – Infrastructure (Ongoing) 
 
The V2X Microgrid Pilot was approved in Resolution E-5192. The Pilot will provide upfront and 
performance-based incentives to customers located in a multi-customer microgrid that has eligible 
EVs and Electric Vehicle Service Equipment (EVSEs). The microgrid pilot is focused on enabling 
bidirectional electric vehicles to charge/discharge in a microgrid to support community resiliency 
during a PSPS event with the goal of operational integration with multi-customer and critical 
infrastructure microgrids (i.e., front of the meter (FTM) microgrids with behind the meter (BTM) 
support)  

• Phase 1 Testing Cohort – bidirectional chargers at selected microgrid site (Launched 2023) 
• Phase 2 Incentive Cohort – expand pilot to up to 200 participants (Launch Q3 2024) 

 
Residential V2X pilot – Infrastructure (Ongoing) 
 
The V2XResidential Pilot was approved in Resolution E-5192. The Pilot will provide upfront and 
participation-based incentives to residential customers that have eligible EVs and EVSEs. The pilot is 
intended to study 1) the technical capability of achieving vehicle-to-home (V2H) resiliency during grid 
outages and 2) customer behavior and preferences for V2H and V2G participation.  The following 
services will be enabled: 

• EV backup power (2024) 
• EV load shift (2024) 
• EV export (2024) 
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Commercial V2X pilot – Infrastructure (Ongoing) 
 
The V2X Commercial Pilot was approved in Resolution E-5192. The Pilot will provide upfront and 
participation-based incentives to commercial customers that have eligible EVs and EVSEs. The pilot 
is intended to study 1) the technical capability of achieving vehicle-to-building (V2B) resiliency during 
grid outages and 2) customer behavior and preferences for V2B and vehicle-to-grid V2G participation.  
The following services will be enabled: 

• EV backup power (2024) 
• EV load shift (2024) 
• EV export (2024) 

 
 
EV Submetering Protocol (active) 
 
The CPUC approved the EV Submetering Protocol in 2022 to enable EV owners to measure an EV’s 
energy use independently from the owner’s main utility meter through submetering. The Investor 
Owned Utility (IOU) implementation plans were approved in June 2023 and PG&E opened up 
submetering to customer enrollment in August 2023. Submetering will enable more customers to 
enroll their EVs on specific EV rates, incentivizing off-peak charging.  

Customers can currently enroll in submetering through a Meter Data Management Agent (MDMA) 
who has registered with PG&E. There are currently no registered MDMAs and therefore no 
customers enrolled on submetering.  

 
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. Currently, one vehicle 
OEM, Lucid is taking advantage of this opportunity and is in the process of interconnecting several 
Lucid Air cars at their main office. 

 
The Joint Investor Owned Utilities have requested to extend the V2G AC Pilot an additional two years 
via Advice Letter 7125-E and are waiting for Commission approval.  

 
BMW ChargeForward Pilot (active) 
 
The BMW ChargeForward Pilot8 is a smart charging program in partnership with PG&E. It has been 
running for more than eight years and is currently in its third phase. BMW and PG&E were the first to 
offer customers cash incentives for maximizing clean energy by optimizing their EV charging times to 

 
8 https://www.bmwchargeforward.com/ 
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periods of high renewable energy. It is available to all BMW battery and plug-in EV drivers in Northern 
and Central California who are also PG&E residential electric customers.  

 
In March 2023, PG&E and BMW of North America expanded their collaboration through March 2026. 
They will be testing V2X technology that will improve grid reliability and help EV customers lower their 
electric bills. BMW and PG&E will test vehicle-to-grid applications in a field trial at a BMW facility in 
Mountain View, California, and V2X applications at PG&E’s Applied Technology Services (ATS) Lab 
in San Ramon. 

 
evPulse for PG&E (LCFS Resilient Charging Pilot) (completed) 
 
evPulse for PG&E is a Low Carbon Fuel Standard (LCFS) funded pilot designed to provide resiliency 
for EV drivers in the face of increasing Public Safety Power Shutoffs (PSPS) due to wildfire risk. It 
was a two-phased pilot, with the following goals:  

 
Phase One  

1) Identify EV drivers in High Fire Threat Districts (HFTDs) and areas that have been affected by 
PSPS events.  

Phase Two  
2) Develop a baseline for EV driver charging behavior before a PSPS event. 
3) Test customer experience and valuation of a third-party platform that provides proactive 

communication and managed charging of EVs as a resiliency service.   

PG&E has concluded implementation of evPulse as of December of 2023. There was a total of 4,831 
EVs participating in the pilot. A final evaluation report will be submitted to the CPUC in April 2024.  

 
 
Emergency Load Reduction Program (ELRP) 
 
The ELRP was created by the CPUC in 2021 to pilot a new Demand Response approach to help 
avoid rotating outages during peak summer electricity usage periods. Driven by the July 30, 2021 
Emergency Proclamation from Governor Newsom “urging all state energy agencies to ensure there is 
adequate electricity to meet the needs of Californians in 2022,”9 the CPUC adopted changes to 
ELRP, “expand[ing] on electric vehicle potential by allowing aggregation of vehicle to grid managed 
charging and discharge to support the grid at net peak.”10 In 2023, the CPUC extended the pilot’s 
operating period through 2027 for most subgroups, including subgroup A.5 Vehicle-Grid Integration.  

 

 
9  D.21-12-015, page 2 

10  D. 21-12-015, page 3 
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Third-party aggregators managing a VGI aggregation consisting of any combination of EVs and 
charging stations, including V1G and V2G, are eligible to participation in ELRP provided the following 
criteria is met: 

o The VGI aggregation or any customer site within the aggregation is not simultaneously 
enrolled in a market-integrated, supply-side DR program.  

o All enrolled sites within the aggregation are located within PG&E’s service territory.  
o All enrolled sites within the aggregation have operational EVSE.  
o All enrolled sites within the aggregation meet required UL 1741 certification requirements.  
o The aggregation can contribution 25 kW or greater for a minimum of one hour during an 

ELRP event.  
 
ELRP events can occur between May and October and are triggered in response to Energy 
Emergency Alert notices issued by California Independent System Operator (CAISO). ELRP A.5 VGI 
events are limited to 3 hours in duration with a maximum annual dispatch limit of 60 hours. A.5 VGI 
events may also be dispatched at PG&E’s discretion to meet the 30 minimum dispatch hours per 
season guaranteed by the program, which is intended to encourage participation by providing level of 
certainty on the level of compensation. The ELRP A.5 VGI incentive rate is $2 per kilowatt-hour 
($2/kWh) for incremental load reduction, calculated using a day-matching baseline.  

In 2023, PG&E had one non-residential aggregator with three sites participating in ELRP A.5. PG&E 
does not have visibility into the number of EVs participating at each site.  

PG&E-GM Vehicle-to-Home Pilot (terminated) 
 
In the pilot, PG&E and GM planned to test a retrofit GM EV with a bidirectional charger made by 
dcbel at PG&E’s ATS facility in San Ramon, California in Q2 of 2023. Due to delays in the 
development of the technology, PG&E and GM terminated the pilot at the end of 2023 without having 
completed any testing.  

PG&E-Ford Vehicle-to-Home Pilot (active) 
 

In the pilot, PG&E and Ford tested Ford’s F-150 Lightning EV and bidirectional charging system in a 
field demonstration at two customers’ homes beginning in Q2 2023. Sunrun performed the 
installations. PG&E will monitor system performance at the two participants’ homes for 12 months.  

 

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

 

EV2-A – EV2-A is a time-of-use rate for customers with either an electric vehicle (EV), battery 
storage, or an electric heat pump. It combines home and EV loads on the same rate and off-peak 
hours extend from 12 midnight to 3 p.m., every day, including weekends and holidays. PG&E had 
approximately 124,000 customers enrolled on EV2-A at the end of 2023.  
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EV-B – EV-B is a time-of-use rate that requires the installation of a separate meter. Off-peak hours 
extend from 11 p.m. to 7 a.m. when energy demand is lowest. Peak periods are from 2 - 9 p.m. and 
partial-peak periods are from 7 a.m. - 2 p.m. and 9 - 11 p.m. PG&E had approximately 400 customers 
enrolled on EV-B at the end of 2023.  

E-ELEC - E-ELEC is a time-of-use rate that is ideal for customers who have begun to electrify their 
home with either an EV, battery storage, or electric heat pump for water heating or climate control 
(space heating or cooling). It includes a Base Services Charge that lowers the price per unit of energy 
(kWh), on average, compared to other rate plans. Peak periods on E-ELEC extend from 4 - 9 p.m. 
and while off-peak periods extend from 12 a.m. – 3 p.m. PG&E had approximately 12,000 customers 
enrolled at the end of 2023.  

BEV1 - Business Low Use EV Rate - For EV charging installations up to and including 100 kilowatts 
(kW). Best suited for smaller workplaces and multi-unit dwellings. This rate plan allows selection of a 
subscription level in 10 kW blocks, up to 100 kW with a price of $12.41 per 10 kW block. The 
electricity is the most expensive during peak hours (4 - 9 p.m.), less expensive during off-peak hours 
(2 - 4 p.m. and 9 p.m. – 9 a.m.), and the least expensive during super off-peak hours (9 a.m. – 2 
p.m.). BEV-2 TOU structure is year-round with no seasonality. There were 256 customer sites 
enrolled in BEV1 rate at the end of the 2023. 

BEV2 - Business High Use EV Rate - For EV charging installations of 100 kilowatts (kW) and 
above. Best suited for sites with fleets and fast-charging stations. This rate plan allows selection of a 
subscription level in 50 kW blocks, starting at 100 kW (and over). For BEV2 (Secondary) customers, 
the price of each 50 kW block is $95.56. For BEV2 (Primary) customers, the price of each 50 kW 
block is $85.98. The electricity is the most expensive during peak hours (4 - 9 p.m.), less expensive 
during off-peak hours (2 - 4 p.m. and 9 p.m. – 9 a.m.), and the least expensive during super off-peak 
hours (9 a.m. – 2 p.m.). BEV-2 TOU structure is year-round with no seasonality. There were 467 
customer sites enrolled in BEV2 rate at the end of 2023. 

Day Ahead Hourly Real Time Pricing Business Electric Vehicle (DAHRTP-BEV) Rate – Due to 
the dependency on a billing system modernization upgrade which has been delayed, PG&E has 
delayed the launch of the DAHRTP-BEV Rate and Export Compensation Pilot and is working on a 
solution to offer real-time pricing rates to BEV customer class as soon as possible. In February 2024, 
PG&E received an extension for implementation of the DAHRTP-CEV rate to February 2025.  
 

VGI Dynamic Rate – This rate will be tested in Phase 2 of both the residential and commercial V2X 
pilots that PG&E launched in April 2023 and will send price signals to incentivize EV load shifting and 
export. Phase 2 of the V2X pilots is targeted for the Q4 2024. 

For further information on the electric vehicle rates, please refer to the following reports filed annually. 
EV Cost and Load Report examines EV customer charging behavior and service and distribution 
system upgrade costs related to EV load and contains the impact EV rates have on driver charging 
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behavior, among other relevant information.11 BEV Performance Report contains information on the 
BEV rate class.12 

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

 

PG&E proposed a pilot in Advice Letter (AL) 6259-E that was intended to investigate the potential for 
V2G participation in the CAISO wholesale market. The proposal was rejected because the CPUC 
determined that it was not sufficiently explicit in how it would achieve those goals, and instead, 
instructed PG&E to implement a VGI Dynamic Rate as described in a in the prior section. Thusly, 
PG&E is working with CPUC to use Real Time Pricing (RTP) rates in lieu of direct CAISO 
participation in the V2X pilots and is also incorporating day-ahead CAISO pricing into the DAHRTP-
BEV rate and the DAHRTP BEV Export Compensation pilot as mentioned above. 

 

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

 
PG&E is currently coordinating with EPIC 3 Pilot 3.11.B in phase 1 of the V2X Microgrid Pilot.  The 
V2X Microgrid Pilot expands upon the existing EPIC 3.11B program (which is validating BTM real 
time resiliency controls for solar and storage) to include EVs. Phase 1 of the pilot is working with 
EVSE suppliers to demonstrate the capability for EVs to participate in multi-customer microgrid 
generation and load balancing support utilizing the EPIC 3.11B control scheme. 

PG&E hosted its first Innovation Summit in July 2023 which brought together stakeholders from 
around the world both in person and virtually. The focus of the summit was increased collaboration 
between PG&E and innovators to meet key challenges to meeting the following goals, as identified by 
PG&E subject-matter experts: 

• Connecting our customers to the grid (timely and cost-efficiently) 
o Residential (Single and Multifamily) 
o Commercial & Fleet 

• Leveraging these connected assets to serve the grid 
• Helping decarbonize the grid by achieving the following by 2030: 

o Customer adoption of 3 million EVs across our system 
o 2 million of those vehicles participate in VGI (managed charging and/or vehicle to grid) 
o A result of a reduction of 58+ Million Metric Tons (MMT) of carbon emissions  

 
11 Annual reports are filled on April 1 and available https://www.cpuc.ca.gov/industries-and-topics/electrical-
energy/infrastructure/transportation-electrification/resources-and-reporting  
12 2022 BEV Performance Report available at https://www.pge.com/tariffs/assets/pdf/adviceletter/ELEC 6906-
E.pdf. 2023 BEV Performance Report will be published on April 1, 2024. 
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Following the summit, PG&E hosted a “pitchfest” in which companies proposed solutions to meet 
these challenges. EPIC funds will be used to help realize the solutions that are identified and 
prioritized. PG&E is currently going through the pilot development process and internal approval for 
EPIC pilots to be launched in 2024.  

 

7. Efforts to accelerate the use of VGI for Resiliency  
 

All three of the PG&E V2X pilots specified in approved AL 6259-E include efforts to support resiliency 
by incentivizing the installation of V2X technology capable of backup power and then testing that 
capability in the pilots. Given delays in equipment availability, there has been limited participation as 
of now. Participation is expected to increase in 2024 and subsequent years as the market evolves. 

The evPulse for PG&E Pilot, funded by the Low Carbon Fuel Standard revenue, was designed to 
provide managed charging services to ensure customers’ vehicles are charged prior to a potential 
public safety power shutoff (PSPS) events. This pilot concluded in December 2023.  

 

8. Progress to reform interconnection rules to advance VGI  
 
PG&E AL 6209-E (SCE AL 4510-E and SDG&E AL 3774-E) was approved with modifications in 
Resolution E-5165, reforming the interconnection rules to advance VGI.  

In recognition of the importance of interconnection to scaling VGI, PG&E will focus increasingly on 
efforts to reform interconnection rules in 2024.  

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

ISO 15118-20 Has been finalized by the International Standards Organization (ISO) and we 
are now waiting for additional standards including the standards for testing the 
implementation to be be published.  

IEEE 2030.5 While not yet supported by many parties, it will be a supported protocol for the 
VGI Pilots and for PG&E’s Distributed Energy Resource Management System 
(DERMS) in the future.  

OpenADR 2.0.b Currently being used for the ChargeForward pilot program and will be 
supported in phase 2 of the V2X Pilots. 

OpenADR 3.0 Currently being considered as an option for interaction with the dynamic 
pricing engine that will be used by the PG&E VGI Pilots. OpenADR 3.0 offers 
functionality that provides additional flexibility in working with DERs that will 
provide benefits for VGI programs. This functionality includes the ability to 
subscribe to dynamic prices and the ability to directly control customer 
equipment.  
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Vehicle telematics 
(4G network rules) 

Currently being used by the BMW ChargeForward pilot and was used for 
evPulse. 

UL 9741 The Underwriter’s Laboratory (UL) Standard 9741 covers both unidirectional 
and bidirectional equipment that is connected to an electric vehicle. 
Unidirectional equipment exports power from the vehicle to off board loads 
including an electric power system such as the electric utility grid. Bidirectional 
equipment serves the same function but additionally provides power to the 
electric vehicle for recharging of the on-board electric vehicle battery.  

 

10. Summary on efforts to fund and launch VGI customer education 
 
PG&E has begun these efforts with the launch of our V2X Pilots. Some basic resources have been 
provided on our website www.pge.com/vgi. This education will be further developed as details of the 
implementation are finalized via an expected supplementary resolution from the Energy Division of 
the California Public Utilities Commission.  

PG&E will also include information on VGI as part of the Technical Assistance (TA) Program of the 
Transportation Electrification Framework as directed by the CPUC and in the Transportation 
Electrification Advisory Services Near Term Priority pilot proposal submitted to the CPUC in June 
2023.  The minimum TA Service requirements (from D.22-11-040) include: 

• Basic technical assistance  
• Planning load management and other VGI considerations 
• Help with choosing rates 
• Support with walking through the IOU energization and interconnection process 
• Support and advisory services during planning, installation, and post-deployment 
• Operations post-deployment, like route optimization, load management, and future fleet 

electrification 
• Available Automated Load Management (ALM) & Distributed Energy Resource (DER) options 

to lower deployment costs 

The general education efforts will include a self-service webpage, links to tools and resources, and 
webinar and workshop materials, along with tailored information from a dedicated Transportation 
Electrification (TE) Advisor.  

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

 

PG&E understands the definition of ALM to be the use of software or other BTM technologies to 
strategically share charging capacity across multiple charging ports at the same charging site, helping 
to safely connect multiple charging ports whole total nameplate load would otherwise exceed the 
rated capacity of the customer connection.  
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The technology for ALM exists today and PG&E customers have deployed it in a few of its EV 
Programs such as Electric Vehicle Charge Network (EVCN) and EV Fleet. PG&E is also considering 
additional ways to educate customers about ALM both before and after energization to help 
customers maximize the benefit of EV charging as noted above via its various technical assistance 
programs.   

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  

 
PG&E is planning a Flexible Service Connection pilot program which is anticipated to launch in 2024 
and will enable customers with eligible loads to connect with a new electric service prior to the 
completion of necessary capacity upgrades by dynamically managing consumption based on near 
real-time grid availability until infrastructure projects are completed. Ten sites will be initially targeted 
followed by offering this capability to a broader audience. 

PG&E is also considering ways to provide additional education on ALM to customers participating in 
the various EV programs.  

 

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, over 1,300 ports were deployed with ALM. The benefits of using ALM 
include cost savings, space savings, and enables a project to overcome physical constraints on the 
site. In the EVCN program, ALM produced cost savings ranging from $30,000 to $200,000 per 
project.  
 
PG&E also uses ALM for a few customers in the EV Fleet program where the site has capacity 
restrictions. PG&E does not currently have data on avoided distribution costs or customer cost 
savings and may do that analysis upon the conclusion of the program.  
 
 
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 had one non-residential aggregator participating with three sites in the Emergency Load 
Reduction Program A.5 VGI subgroup as of the end of the 2023 season. This aggregator was 
dispatched for 30 event hours across nine event days, providing incremental load reduction of up to 
12 kW. 
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15. Implementation of VGI pilots, lessons learned and potential future efforts  
 

Enrollment in PG&E’s VGI pilots launched in April of 2023. Learnings to date have been limited by the 
lack of available compatible equipment. Additionally, the lack of fully implemented open standards 
has necessitated the inclusion of a requirement that vehicle and EVSE OEMs must agree that their 
equipment is interoperable prior to being eligible to participate in the pilot. As of the end of 2023, the 
only solution that is approved for installation for the residential VGI pilot is the Ford F-150 Lightning 
with the Ford/Sunrun Pro charger and home integration system. A few of these have been installed in 
PG&E service territory and such customers are expected to begin enrolling in the pilots in Q1 2024.  
Other OEM products should follow soon after once UL testing and certification is complete.  

Enrollment in the commercial pilot is expected to begin in early 2024 as agreements are signed. 

 

16. Integration of VGI across the utility relevant business activities   
 

PG&E has integrated VGI options into the Emergency Load Response Program. PG&E has also 
integrated V2X adoption forecasts into its electric load forecasting process which informs multiple 
utility planning processes such as the Integrated Energy Policy Report, the Integrated Resources 
Plan, and internal capacity and distribution planning.  

Looking forwards, PG&E is committed to using VGI to decarbonize society at the lowest societal cost 
with flexible use of EVs. Using a combination of managed charging (V1G) and vehicle to grid (V2G) 
energy can be stored into vehicles during times of peak renewable generation and made available to 
supply energy during period of peak demand. This can lower our reliance on fossil fuels which are 
burned in Peaker Plants used to quickly supply energy during peak demands at the cost of lower 
efficiency and greater greenhouse gas emissions.  

 

17. Pilots underway with a discussion on the results and next steps including cost, lessons 
learned  
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18. Metrics on interconnection reform (in conjunction with item 7)  
 
PG&E does not currently track metrics related to interconnection reform.  

 
19. Effectiveness of credit-for-export availability, lessons learned and potential next steps to 

increase availability  
 
This will be tested as part of phase 2 of the V2X pilots which will allow credit for export based on the 
VGI Dynamic Rate and is anticipated to launch in 2024. 

 
20. Participants in credit for export and discussion to increase participation –  
 
This will be determined when phase 2 of one of the V2X pilot projects is open to customer enrollment 
which, as described above, is anticipated in late 2024.  
 
 
21. Annual energy exported (kWh) and report out on potential efforts to increase participation 
 

PG&E did not have any energy exported from EVs in 2023. PG&E anticipates this to increase via 
increased availability of V2G technology and new compensation mechanisms for export from EVs 
such as ELRP and the V2X Pilots.  

 
22. Overall barriers removed in V2B  
 

PG&E is actively engaged in an effort to remove barriers to V2H as part of a pre-pilot effort with two 
EV OEMs and plans to extend this to commercial V2B as part of the V2X commercial pilot. For V2H 
we have established an option to bypass interconnection for solutions that are configured to not allow 
operation parallel to the grid as in the example of solutions that only support islanded backup.  

Customers can also receive incentives as part of the V2X pilots for installation V2H and V2B capable 
infrastructure to help lower the total cost of adoption.  

 

23. Number of EVs enrolled in DR programs  
 
In 2023, PG&E has one non-residential aggregator participating in the Emergency Load Reduction 
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Program A.5 Vehicle-Grid Integration subgroup. PG&E does not currently have the ability to track into 
the number of EVs participating in other subgroups contributing to load reduction.  

It is also possible that customers with EVs are participating in other aggregator programs that PG&E 
does not have visibility into. 

 

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

Before the start of each ELRP season, workshops are held to educate and inform prospective 
aggregators about the program and participation options.  

 

25. EV DR enrollment capacity (MW) 
 

In 2023, PG&E had one aggregator participating in the ELRP A.5 Vehicle-Grid Integration subgroup 
that provided up to 0.012 MW of load reduction during events.  

 

26. EV DR enrollment load shift (MWh)  
 

In 2023, PG&E had one aggregator participating in the ELRP A.5 Vehicle-Grid Integration subgroup 
that provided up to 0.079 MWh of load reduction across the 9 events called.  

 
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 –  
 
PG&E does not have rate-to-driver programs. 
  
29. Sites participating in DR, lesson learned and next steps to increase participation –  
 
In 2023, one aggregator participated in ELRP A.5 VGI across three sites. PG&E will continue to hold 
workshops to educate prospective aggregators on their options to participate in ELRP.  
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30. Barriers to data collection and potential solutions  
 

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.  This is particularly true for EVs participating in 
ELRP outside of the A.5 subgroup since they do not have to report on the type of DER they are 
participating with.  

 
31. Load shift for EV rate customers  
 

Data on the customer load impacts on TOU rates, including residential EV rates, were included in 
PG&E’s 2022 Load Impact Evaluation of Residential TOU Rates Report filed to CPUC and posted 
publicly on 4/3/2023 on PG&E’s site: 
http://pgera.azurewebsites.net/Regulation/ValidateDocAccess?docID=734214  

A separate report on EV Infrastructure Cost and Load can be found on the CPUC website within the 
documents section found at: Proceeding Details (ca.gov). The updated report for 2023 will also be 
posted in April of 2024. 
 

32. Rate-to-driver enrollment by sites  
  

PG&E does not have rate-to-driver programs 
 

33. Dynamic rate load shift (MWh)  
 
PG&E does not currently have any EVs on a dynamic rate. This will be evaluated based on the data 
from the phase 2 of the V2X pilots targeted to launch in late 2024. 

   

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. 

 

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.)  
 

Data on the customer load impacts on TOU rates, including residential EV rates, were included in 
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PG&E’s 2022 Load Impact Evaluation of Residential TOU Rates Report filed to CPUC and posted 
publicly on 4/3/2023 on PG&E’s site: 
http://pgera.azurewebsites.net/Regulation/ValidateDocAccess?docID=734214  
 
A separate report on EV Infrastructure Cost and Load can be found on the CPUC website within the 
documents section found at: Proceeding Details (ca.gov). The updated report for 2023 will also be 
posted in April of 2024. 
 
 

37. Aggregate unmanaged load profiles outside of programs (kW, Misc.)  
 
Data on the customer load impacts on TOU rates, including residential EV rates, were included in 
PG&E’s 2022 Load Impact Evaluation of Residential TOU Rates Report filed to CPUC and posted 
publicly on 4/3/2023 on PG&E’s site: 
http://pgera.azurewebsites.net/Regulation/ValidateDocAccess?docID=734214. A report for 2023 will 
be posted in April of 2024 and can be found on the same website by selecting “Demand Response 
OIR 2013” from the dropdown menu, select “PGE” from party dropdown menu and enter 04/23 in the 
“from” and “to” dates.  
 
A separate report on EV Infrastructure Cost and Load can be found on the CPUC website within the 
documents section found at: Proceeding Details (ca.gov). The updated report for 2023 will also be 
posted in April of 2024. 
 
 
38. Net Avoided Costs from Avoided Upgrades  
 

PG&E does not track avoided costs from avoided upgrades at this time. 
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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 for EV TOU rates outside of programs (kWh)  
 

Commercial 

 
 
 

Figure 1. Average Load Profile for BEV-1 Customer by Weekday and Weekend (2023) 
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Figure 2. Average Load Profile for BEV-2 Customer by Weekday and Weekend (2023) 
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Residential 

 
 
 
Figure 3. Average Load Profile for SF and MDU Single-Metered by Weekday and Weekend (2023) 

 

 
 
 
Figure 4. Average Load Profile for SF and MDU Separately Metered by Weekday and Weekend (2023) 
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44. Aggregate peak load of EV TOU rates outside of programs (kW)  
 

Commercial 
 

 
Figure 55. Average Non-Coincident Peak Load (kW) by Customer Type by Month (2023) 

Residential 

 
 
Figure 6. Average Non-Coincident Peak Load (kW) for Single-Metered by Customer Type by Month 2023 
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Figure 7. Average Non-Coincident Peak Load (kW) for Separately Metered by Customer Type by Month 2023 
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Appendix A - VGI Reporting Template  
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Appendix B - Interim V2X Pilots Report 
 

This interim evaluation report on the V2X Pilots addresses the reporting required by Section 17 
of Resolution E-5192.  

PG&E has only launched Phase 1 of Pilots 1 and 2 and therefore will only report out on the 
proposed metrics for Phase 1.  

• PG&E proposed metrics from Tables 1-4 in Resolution E-5192: 
o Pilot 1: Residential 

- Customer enrollment and attrition rates 
No enrollment yet. 

- V2X incremental deployments costs 
Cannot be ascertained without enrollment data.  

- Influence of the pilot incentives to motivate V2X purchase decisions 
Cannot be ascertained without enrollment data.  

- Value (revenue and other benefits) to customers and to the 
electricity grid for each V2X application tested in the pilot 
Phase 1 will test the emergency backup power use case, which refers to 
providing power to the home in the event of an outage. No revenue is 
expected to accrue to either the customer or the grid in this use case. The 
benefit is purely one of resiliency for the customer.  
Phase 2 value cannot be determined until Phase 2 launch, estimated in 
Q4 2024.  

- Total cost of ownership savings due to V2X 
Phase 1 will not generate revenue for the customer, resulting in no total 
cost of ownership savings.  

- Pathways (existing rules and regulations) that currently inhibit V2X 
value creation for customers and/or the electricity grid 
PG&E has worked directly with the approved equipment providers to 
enable a pathway to energize systems that are capable of participation in 
Phase 1 but not Phase 2 (grid-connected use cases) that avoids 
interconnection, thus removing this barrier in cost and time.  

o Pilot 2: Commercial 
- Customer enrollment (number of vehicles) and attrition rates 

No enrollment yet. 
- V2X incremental deployments costs 

Cannot be ascertained without enrollment data. 
- Influence of the pilot incentives to motivate V2X purchase decisions 

Cannot be ascertained without enrollment data. 
Value (revenue and other benefits) to customers and to the 
electricity grid for each V2X application tested in the pilot 
Phase 1 will test the emergency backup power use case, which refers to 
providing power to on-site loads in the event of an outage. No revenue 
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accrues to the grid in this use case. The benefit is purely one of resiliency 
for the customer, but without enrollment data, this cannot yet be 
quantified.  
Phase 2 value cannot be determined until Phase 2 launch, estimated in 
Q4 2024.  
 
Total cost of ownership savings due to V2X 
Cannot be ascertained without enrollment data. 

- Pathways (existing rules and regulations) that currently inhibit V2X 
value creation for customers and/or the electricity grid 
PG&E will work directly with the approved equipment providers (no 
commercial equipment has yet been approved) to enable a pathway to 
energize systems that are capable of participation in Phase 1 but not 
Phase 2 (grid-connected use cases) that avoids interconnection, thus 
removing this barrier in cost and time. 

o Pilot 3: Microgrid 
- Number of customers who enroll in the pilot and attrition rate 

Phase 1 will test four bidirectional EVs at a single customer site.  
- Incentives required (value and structure) to induce participation 

Phase 1 will cover the full cost of installation and testing. These costs 
have not yet been finalized. 

- Reduction in greenhouse gas emissions and fuel costs within the 
Public Safety Power Shutoff microgrid 
Phase 1 testing has not yet begun.  

- Reduction in equipment or nameplate capacity required to serve the 
microgrid 
Phase 1 testing has not yet begun. 

- Cost to serve the microgrid using conventional generation versus 
incentives and compensation to EV participants 
These costs have not yet been finalized. 

- Operational time and complexity 
Phase 1 testing has not yet begun. 

- Reliability and consistency of bi-directional EVs and potential to 
scale bidirectional EVs as a community micro-grid resource 
Phase 1 testing has not yet begun. 

• Additional metrics added by Section 17.1. 
o Adoption of communication standards by technology providers 

participating in the pilots.  
PG&E is requiring the following technical requirements for EVSE Providers to 
participate in the pilots: 
The Eligible EVSE is able to (1) measure and communicate demand (kW) and 
energy (kWh) at an accuracy of +/-2%, (2) communicate energy and demand 
usage via WIFI and/or cellular connections, (3) use Open Charge Point Protocol 
(“OCPP”) 1.6 or later to communicate data and signals; and (4) respond to 
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demand response signals via IEEE 2030.5 or the OpenADR 2.0b protocol using 
either its integrated software or through its cloud platform. 

o Pilots 1 and 2:  
- Consumer understanding & participation in response to rate tariffs, 

ELRP, and/or other pricing structures 
New pricing structures are not yet available for testing as part of pilot 
participation. 

- Data for ESJ and non-ESJ customers on both participation levels, 
kWh delivered, and incentives paid for each value stream. For the 
commercial fleets pilot, PG&E must disaggregate data for EVs with 
different battery capacities and EVs with different operational cycles 
No enrollment yet. 

- Customer participation by zip code or other geographic regions; and 
by number of EVs that a residential or commercial customer 
operates 
No enrollment yet. 

- Cost data for up-front and any on-going incremental costs for bi-
directional EVSE of different power levels and, if available, costs for 
AC bi-directional EVSE compared to DC bi-directional EVSE 
No enrollment yet. 

- Round-trip electrical loses for bi-directional charging by power level 
and type (DC and, if applicable, AC) and vehicle segment 
No enrollment yet. 

- Maturity of business models for deployment of the use cases 
developed in the pilots 
Phase 1 testing has not yet begun. 

- Number of customers reached, and number of customers enrolled 
by market actor partners developing & deploying customer 
education and key lessons learned. 
Marketing materials are still under development; No enrollment yet. 

o Progress and any additional efforts that will be needed to resolve barriers 
noted in PG&E’s October 15, 2021, data response.  
 










