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Please Participate in the California Public Utilities Commission’s Electric Vehicle Pilot Survey

On December 14, 2015, the CPUC released the Electric Vehicle Pilot Survey, a tool to help regulators and researchers understand the current state of research and development related to transportation electrification, and a first step toward ensuring that policy and regulatory developments account for new research, and vice versa. We are excited about the information that the survey is designed to gather and are writing to request your participation. Specifically, we hope that you will:

· Go to http://tiny.cc/evpilotsurvey, read the introduction and browse through the survey.
· Collect information using any of the tools provided - .doc or .xls.
· Return to http://tiny.cc/evpilotsurvey, and enter the information into the survey, and submit.

If you want to know more, please take a look at the attached slide deck presented to the California Energy Commission’s Vehicle-Grid Integration Research Review on 12/14/15. To summarize: EV research is moving very quickly, and with a consolidated set of information about ongoing work, it will be easier to identify research trends, understand the state of the art, and therefore facilitate the development of policies and the market. Filling out the survey serves a shared purpose: to revolutionize California’s transportation sector by achieving the State’s EV goals.

The survey is designed to be filled out by a person with detailed knowledge of an EV research project. It requires having a lot of information available, and so we have tried to make it easy for teams to put together that information quickly and easily. If you have any questions, please feel free to contact us and we will assist you.

Sincerely,


Noel Crisostomo
Public Utilities Regulatory Analyst
415 703 5404 | nc1@cpuc.ca.gov

[bookmark: _MailAutoSig]Adam Orford
Graduate Student Intern
UC Berkeley Goldman School of Public Policy and Energy & Resources Group, MPP/MA 2018
(503) 701-9840 · adam.orford@berkeley.edu · adam.orford@cpuc.ca.gov
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Electric Vehicle Pilot Survey

http://tiny.cc/evpilotsurvey/



Please note: this document is intended to assist you in gathering the information necessary to complete this survey online. Once you have collected the information, please enter it into the survey at the link above.



[remainder intentionally blank]










Survey Page 1:

The Challenge

Nationwide, dozens of studies, pilots, and demonstrations are underway to help chart a path toward widespread adoption of plug-in electric vehicles. While this is an exciting time to be involved in this field, so much is happening that it is often difficult and time-consuming to track down answers to basic questions about the current state of research. 

How many charging demonstrations include renewables on-site? Which projects will produce reports in the next six months? Are any hardware combinations over- or under-examined? Which use cases have had the least investigation? What is the state of the art? 

The answers to these types of questions emerge from an understanding of the details of each ongoing project. However, while these details are shared piecemeal in presentations, workshops, and meetings, there is no single forum where the information has been consolidated and maintained for reference. This survey is intended to be the first step in changing that. 

The Survey

The California Public Utilities Commission, Energy Division, Emerging Procurement Strategies Section, with research assistance from the University of California, Berkeley, has created this survey in order to collect a reference data set for EV pilot projects. 

"Pilot," as used here, is not intended to be limited to a single type of project. Rather, it is shorthand for a broad range of research activities focused on transportation electrification, including any effort to test, demonstrate, or deploy any EV-related technology or system - from software development, to single-vehicle technology demonstrations, to programmatic charging infrastructure installations - whether in California or beyond, publicly or privately funded, in progress or about to begin, from cars, to trucks, to ports. If it relates to electrifying the transportation sector, we want to know more about it. 

In the long run, information about the current state of EV research sufficient to inform policymakers, researchers, and industry alike will be consolidated and made publicly available in a forum that allows for analysis, extension, and discussion. But first, the data must be collected. 

The Questions

The survey questions cover the following areas: (1) general information about the project, such as its title and location; (2) the parties who are involved in the project; (3) the research questions that the project is designed to examine; (4) the manner in which the project handles payments for electricity between the various interested parties; (5) the public sources of funding for the project; (6) the project's timeline, including especially the expected dates of reports and other useful information; (7) the physical components of the project including: (a) the vehicles used, (b) the EVSE used, and (c) any supplementary equipment, such as renewable energy resources, integrated into the project; and (8) the software and communications protocols implemented in the project. 

The survey is intended to be filled out by a person with detailed knowledge of a pilot project. However, we understand that respondents may find it useful to review the questions beforehand and to gather information prior to entering the survey. Furthermore, this survey is hosted on Google Forms, which **does not support saving responses and returning later**. In order to facilitate responding, we have therefore prepared two documents: 

The first is a Word document containing the entire survey, so that all the questions are available in one place. It can be downloaded at [link to be added]. The second is an .xls file which can be circulated internally to solicit survey answers, should you wish. It can be downloaded at [link to be added]. 

When you are ready to enter information about your project, please return to this page and click "continue" to begin. RESPONSES WILL NOT BE SAVED UNTIL THE END OF THE SURVEY, so please be sure to continue all the way to the end and click "SUBMIT" to record your response. Thank you!








Survey Page 2: 

Unique Identifiers

The first questions collect general information about your project. If uncertain about the exact meaning of a question, please use your best judgment. 

Project Name

Project name. Enter the title of the project most often used in project-related documentation and deliverables. 

Project alternative names. List any other names that are commonly used to identify the project.

Project Contacts

Project lead name. The "project lead" is the entity primarily responsible for undertaking the project, and generally will be the party who has sought funding for the project and has the authority to hire contractors.

Primary contact name. The "primary contact" should be a single individual employed by the project lead who may be contacted with questions regarding the current status of the project. 

Primary contact telephone number. This information will be public.

Primary contact email address. This information will be public.

Project website. Enter the address of the project's website, if any. Only submit the URL of a project-dedicated website or webpage. Exclude sites or pages that are not specifically dedicated to the project.

Project Location

If the project does not involve the installation of physical equipment (for example, software development), use the address of the office or lab where the project is being developed. If the project involves the installation or testing of physical equipment at a single location, use the address of that location. If the project involves the installation or testing of physical equipment at multiple locations, leave the address blank but identify the city/cities and county/counties where equipment will be installed.

Project Address

Project City

Project County

Project State



Done with general information! Next up: participants.

Survey Page 3:

Participants

This page collects information about all of the other participants in your project. It is broken into four sections: subcontractors, government agencies, utilities, and others. 

Participants - Subcontractors

Enter the name of each subcontractor participating in the project, and a description of its role in your pilot. If none, leave blank. If you run out of space, use the last box to enter all remaining subcontractors.

Subcontractor 1

Subcontractor 1 Name

Subcontractor 1 Role

[room for additional subcontractor entry online, same information requested]



Participants - Government Agencies

Enter the name of each government agency participating in the project, and a description of its role in your pilot. Enter only those agencies directly participating in the project, not those agencies solely providing funding or interested in the outcome. If none, leave blank. If you run out of space, use the last box to enter all remaining agencies.

Agency 1

Agency 1

Agency 1 Role

[room for additional agency entry online, same information requested]



Participants - Utilities

Project utility. If applicable, which electric utility is providing energy for the pilot?

□ Pacific Gas & Electric 

□ Southern California Edison 

□ San Diego Gas & Electric 

□ Other: 



Utility ID. If known, enter the Utility ID code assigned on EIA Form 861. (PG&E = 14328, SCE = 17609, SDG&E = 16609)



Utility role. Check all that apply to the utility's involvement in this pilot.

□ Electric service 

□ Funding 

□ Project facilitation 

□ Project management 

□ Other: 



Participants - Other

Enter the names and roles of any other groups, agencies, or entities not previously named. 

Participant 1 Name

Participant 1 Role



[room for additional participant entry online, same information requested]



Done with participants! Next up: project objectives. 






Survey Page 4:

Project Objectives

Although project descriptions almost always include a statement of the project’s objective, there is no standardized way in which electric vehicle pilot project objectives are reported or categorized. Further complicating matters, these projects often have multiple goals and integrate numerous objectives. Consequently, it is often difficult to parse out what, exactly, a project is seeking to accomplish. The following questions seek to capture your project's objectives, given the wide range of potential objectives that EV-related pilots may pursue. Beyond a narrative description, the questions seek to map project objectives onto previously created lists of potential objectives - understanding that different projects may map to none, some, or many of the listed objectives, or have objectives that are not listed here (but should be). 

Narrative Objective

Narrative objective. Provide a short narrative description of the project's goals or objectives.



Specific objectives

EV use cases. Indicate whether the project demonstrates any of the following use cases (check all that apply):

□ Transportation charging - the use of the electric grid as a delivery system for transportation fuel. 

□ Load management (individual customer) - the use of controlled charging of electric vehicles (V1G) to manage load behind an individual customer's utility meter. 

□ Load modification (V2G) - the use of bi-directional discharging of electric vehicle batteries (V2G) to serve loads not directly connected to the electric grid (e.g. export power take-off for use in non-grid interconnected equipment or through the vehicle being interconnected to loads via an islandable circuit) 

□ Load management (microgrid) - the use of controlled charging of electric vehicles (V1G) to manage load at a microgrid scale, i.e., within an electrically distinct collection of distributed energy resources and local load. 

□ Load management (aggregated) - the use of uni- or bi-directional controlled charging (V1G) to manage an aggregated and geographically-dispersed set of PEVs. 

□ Export power (V2G) - the delivery of electricity from vehicle batteries beyond the customer’s point of common coupling to the local distribution grid. 

□ Other: 



Grid services. Indicate whether the project demonstrates any of the following grid services (check all that apply):

□ Frequency regulation - the charging or discharging of energy from vehicle batteries to up- or down-regulate frequency in response to automatic generation control signals 

□ Frequency response - the use of charging or discharging of energy from vehicle batteries to autonomously respond to frequency conditions on the grid 

□ Reserves - the use of energy from vehicle batteries as spinning or supplemental reserves 

□ Voltage control - the use of electric vehicle charging components to inject or absorb reactive power into or from the local distribution system 

□ Power quality - the use of energy from vehicle batteries to maintain power quality at the charging facility 

□ Load following - the storage of energy generated by variable renewable resources for use at a different time 

□ Other: 



EV uptake benefits. Indicate whether the project demonstrates or evaluates any of the following economic or environmental objectives (check all that apply):

□ Fuel cost savings - Does the project evaluate time-shifting or other charging control methods to reduce fuel costs? 

□ Distribution-level programs (utility) - Does the project participate in utility or third-party operated resource procurements or customer programs? 

□ System-level ancillary services (Independent System Operator): Does the project participate in the ancillary services markets? 

□ Low Carbon Fuel Standard Program - Does the charging installation report electrical usage for purposes of generating credits or revenue for compliance purposes in the California Air Resources Board’s Low Carbon Fuel Standard Program? 

□ Air quality improvement - Does the project examine the impact of EV uptake on air quality? 

□ GHG emissions reductions - Does the project examine the impact of EV uptake on greenhouse gas emissions? 

□ Other: 



Consumer behavior. Indicate whether the project demonstrates or evaluates any of the following consumer behaviors (check all that apply):

□ EV purchase decision (primary or secondary market) 

□ Modification of travel patterns (VMT, trip distance, commute patterns, regional travel, etc.) 

□ Charging statistics (location, time, etc.) 

□ Charging behavior without feedback or incentives 

□ Charging behavior in response to feedback or incentives 

□ Provision of infrastructure or vehicles in disadvantaged communities (as defined in SB 535 or similar legislation) 

□ Alternative vehicle ownership models (ride or car sharing) 

□ Other: 



Equipment demonstration. If the project is designed to demonstrate a specific piece of equipment, describe the equipment.



Other objectives. List any project objectives not captured above.



Done with objectives! Next up: rate structure.
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Rate Structure

Rate structures and billing systems for electric vehicle charging are evolving, and basic information about the adoption of the varying approaches may assist in evaluating future proposals. The following questions collect basic information about the manner in which electricity is purchased for your project.

Driver purchases. Indicate the payment structure for the driver for fueling their vehicle with electricity consumed through the EVSE during the project. 

□ Free charging 

□ Time of use 

□ Flat rate per kWh 

□ Hourly 

□ Other: 



Applicable electricity tariff. Indicate the rate structure applied to project electricity purchases.



Charging service. Indicate the payment structure for the installation and operation of the EVSE and network.



Grid Services Agreements. Agreements with the grid operator(s) needed for the project.

□ CAISO Meter Service Agreement 

□ CAISO Participating Generator Agreement 

□ CAISO Participating Load Agreement 

□ CAISO Wholesale Distribution Tariff 

□ Rule 21 Interconnection Tariff 

□ CAISO Demand Response Provider Agreement 

□ Other: 



Done with rate structure! Next up: funding.









Survey Page 6:

Funding

The next few questions gather information about funding sources, commitments, and spending in order to assist in evaluating relative and absolute investment in various technologies across pilots. If information is proprietary or not available for any other reason, simply leave blank.

Total amount pledged. The total amount of money promised or otherwise committed to the project (if public information).

Total amount spent. The total amount of money spent on the project as of the reporting date (if public information).

Public Funding

For each source of public funds, enter: 

* the source's name (e.g., California Energy Commission); 
* the name of the funding program (e.g., EPIC) 
* the docket number of any public proceeding related to the funding award, and 
* the amount awarded.

Source 1

Public funding source 1 name

Public funding source 1 program

Public funding source 1 proceeding/docket number

Public funding source 1 amount



[room for additional public funding sources online, same information requested]



Other public funding sources. Enter any other public funding sources below, including as applicable the name of the funding program, proceeding/docket number, and amount awarded.

Private Funding

Match funding. Enter the amount of any match funding from private sources.

Other private funding. Enter the amount of any funding from private sources not tied to public funding.

Done with funding! Next up: timing.

Survey Page 7:

Project Timing

Research into electric vehicle-grid integration is rapidly developing, but reporting is not standardized. Although publicly funded projects are often broken into multiple tasks and deliverables, and presumably include internal timelines, it is very difficult to estimate, even roughly, when planned reports might be arriving. Project timelines will assist research planning, coordination, and review. The next questions request your best estimate of delivery dates for all planned deliverables. Please be as detailed as you can. Please include completed items.

Project term

Project start date. Date work on the project began or will begin.

Equipment install date. If the project includes installation of physical equipment, the date on which that equipment was or will be put in place.

Project end date. Date work on the project ended or is scheduled to end.



Project Timeline

Below, provide a list of important project dates, including at minimum the currently estimated delivery dates of *all* deliverables. Note: Google Forms requires date entries to include exact days. If the exact day is not scheduled, use the first of the month.

[timeline entry online]



Done with timeline! Next up: hardware.
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Physical Hardware Components

Each electric vehicle pilot project reduces, ultimately, to an arrangement of physical and software components interfaced with each other, and with the electric grid. The exact details of those arrangements are not often explained. Collecting this information for each project will improve understanding of the current state of technology research and assist in evaluating whether new proposals are designed to explore use cases that have not previously been demonstrated. The following questions are broken into three subparts: (a) vehicles, (b) EVSE, and (c) supplementary equipment.



Vehicles

Which best describes the use of vehicles and charging infrastructure in the project?

□ The project uses vehicles but no charging infrastructure. 

□ The project uses charging infrastructure but no vehicles. 

□ The project uses charging infrastructure that is open to the public. 

□ The project uses charging infrastructure with access limited to certain vehicles. 

□ Other: 



Vehicle Entry

For each type of vehicle intended to be participating in the project, please indicate the make, model, year, class, battery capacity, charging voltage, and number of each class of vehicle. If the project does not use vehicles, skip these questions. If the project is open to the public, enter each class of vehicle that will have access to the project's charging infrastructure, and leave the other information blank.

Vehicle 1 class

□ Passenger (non-highway) 

□ Passenger (highway) 

□ Light-duty truck 

□ Medium-duty truck 

□ Heavy-duty truck 

□ Bus 

□ Vessel 

□ Train 

□ Forklift 

□ Other: 



Vehicle 1 make. (e.g., Chevrolet)

Vehicle 1 model. (e.g., Volt)

Vehicle 1 year. (e.g., 2012)

Vehicle 1 range (miles)

Vehicle 1 battery capacity (kWh)

Vehicle 1 charging voltage (V)

Vehicle 1 notes (e.g., notable modifications or other important vehicle facts)

Vehicle 1 quantity. Number of this type of vehicle participating in the pilot.





[further vehicle entry online, requesting the same information]



Done with vehicles! Next up: EVSE.
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Electric Vehicle Service Equipment (EVSE)

The following questions gather information about the charging equipment used in your project. The first questions seek overall information about your project's installed EVSE, while the next page seeks specific information about each type of charger used.

Simultaneous vehicles charged. The maximum number of vehicles that can be charged at one time as part of the project. 

 

Facility type. The type of facility where the EVSE is located and where charging will occur, such as a residential structure, commercial structure, commercial lot, or on-street parking.



Number of L1 chargers used in project

Number of L2 chargers used in project

Number of DCFC chargers used in project



Charger AFDC ID. If listed, enter the Alternative Fuels Data Center ID of each charging station used in the project, separated by commas.



EVSE 1

EVSE 1 make

EVSE 1 model. If the EVSE is custom-built, so indicate.

EVSE 1 maximum charge voltage (V)

EVSE 1 vehicle capacity

 

Done with EVSE! Next up: supplementary equipment.
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Supplementary Equipment

Describe integrated onsite renewables. If applicable, list any renewable energy generating facilities electrically integrated with the project's charging infrastructure. For all such facilities, state the energy source and nameplate power capacity (kW).



Describe storage equipment. If applicable, list any energy storage equipment (other than PEV batteries) electrically integrated with project's charging infrastructure. For all such equipment, state the equipment's make and model, nameplate power capacity (kW), duration at maximum output (hours), and total energy capacity (kWh). 



Metering. Indicate make and model of any metering integrate with the project’s charging infrastructure.



Inverter. Indicate the make and model of any inverters integrated with the project's charging infrastructure.



Plant Code. If the project equipment is associated with a generating facility, the facility code generated for EIA Form 860 



Other equipment. Indicate any other relevant electrical components integrated with the project's charging infrastructure.



Done with supplementary equipment! Next up: standards.
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Standards Implemented

The next set of questions focus on the non-physical components of your project: standards, software, and communications. The questions have been designed to allow for detailed responses while also providing a basis for comparison across multiple projects. First, please indicate whether your project is designed to comply with any of the standards listed below. Later questions will ask more conceptual information related to data and communications.



Physical connection standards. Is your project designed to comply with any of the following standards? Check all that apply.

□ IEEE 1547 - Interconnecting distributed resources with electric power systems 

□ SAE J1772 - SAE Electric Vehicle Conductive Charge Coupler 

□ SAE J3072 - Interconnection requirements for onboard, utility-interactive inverter systems 

□ SAE J2954 - Minimum performance and safety criteria for wireless charging of electric and plug-in vehicles 

□ Other: 





Communications standards. Is your project designed to comply with any of the following standards? Check all that apply.

□ DNP3/IEEE 1815 - Electric Power Systems Communications -Distributed Network Protocol 

□ SAE J2847/3 - Communication for Plug-in Vehicles as a Distributed Energy Resource 

□ SAE J2847/1 - Communication between Plug-in Vehicles and the Utility Grid 

□ SAE J2847/2 - Communication Between Plug-In Vehicles and Off-Board DC Chargers 

□ ISO 15118 - Vehicle to grid communication interface 

□ DIN 70121 - Digital communication between a d.c. EV charging station and an electric vehicle 

□ IEC 61851-24 - Digital communication between a d.c. EV charging station and an electric vehicle for control of d.c. charging 

□ SAE J2847/6 - Communication between Wireless Charged Vehicles and Wireless EV Chargers 

□ SAE J2847/5 - Communication between Plug-in Vehicles and their customers 

□ ANSI C12.22 / IEEE Std 1703 

□ Other: 







Information exchange standards. Is your project designed to comply with any of the following standards? Check all that apply.

□ IEC 61970 - Common Information Model/Energy Management 

□ IEC 61968 - Common Information Model/Distribution Management 

□ IEC 62325-301 - Common information model (CIM) extensions for markets 

□ IEC 62325-450 - Profile and context modelling rules 

□ IEC 61850 - Power Utility Automation 

□ ANSI C12.19/IEEE 1377 - Metering 

□ Other: 





Security standards. Is your project designed to comply with any of the following standards? Check all that apply.

□ IEC 62351 - Power systems management and associated information exchange - Data and communications security 

□ SAE J2931/7 - Security for Plug-in Electric Vehicle Communications 

□ Other: 





Standard development. What relevant standards need to be developed or improved in order to scale your pilot to commercial levels?



Done with standards! Next up: software and communications.
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Software Network Components

The following questions seek to identify the kinds of information that are used in the vehicle charging process. It is understood that some of this information is implicit in the implementation of the standards identified above. This information is intended to evoke a more qualitative picture of project communications, and to capture communications implementations that are not designed to meet specific standards. The questions examine communications pathways between the charging control system and (1) the driver, (2) third parties, and (3) the vehicle. 

Communications between driver and control system

These questions seek to better understand the communications between the vehicle driver and the software that controls the flow of electricity between the EVSE the vehicle battery. For the purposes of this question, if possible, please treat the EVSE as an agent or extension of the central control software. If a set of communications is completely explained by reference to a standard, feel free to indicate the standard in an "other" checkbox.

Charging control system. Indicate the name, version, and developer of the software used to manage vehicle charging in your pilot.



Driver-control system communications. Indicate all classes of data transmitted from the driver to the charging control system.

□ Unique customer ID 

□ Payment information 

□ State of charge 

□ Departure time 

□ Vehicle type 

□ Other: 



Control system-driver communications. Indicate all classes of data transmitted from the charging control system to the driver.

□ Charger availability

Charger supplying power 

□ Pricing 

□ Charge completion 

□ Other: 



Driver-control system interface. Indicate all technologies used to transmit information between drivers and the charging control software (such as smartphone app over cellular data network, or onsite hardware through routers using Internet protocols).

Communications between control system and other parties

The next communications pathway is that between the charging control system software and any entity other than the driver. This may include a charging network operator, DSO, ISO, or other third party commercial or government entity providing data used by the charging control system.

Third party-control system communications. Indicate all classes of data transmitted by any third party to the charging control software.

□ Weather data 

□ Load forecasts 

□ Demand response or automatic generation control  signals 

□ Pricing information 

□ Other: 



Control system-third party communications. Indicate all classes of data transmitted by the charging control software to any third party.

□ Requests for data described above 

□ Bids for energy provision or curtailment

□ Other: 



Control system-third party interface. All technologies used to transmit information between charging control software and third parties, and any standards implemented in interface (such as the Open Charge Point Protocol)

Communications between vehicle and EVSE/charging control

The third communications pathway is that between the vehicle being charged, and the on-site charging equipment/charging control software. These questions are intended to identify data that are transferred between the vehicle and control system without requiring data entry by the driver. 

Vehicle-EVSE/control communications. Indicate all classes of data transmitted by the vehicle to the EVSE

□ Vehicle presence 

□ Unique vehicle ID 

□ Payment authorization information 

□ Vehicle type 

□ State of charge 

□ Charge voltage 

□ Charge capacity 

□ Plug-out/disconnection notification 

□ Other: 



EVSE-Vehicle communications. Indicate all classes of data transmitted by the EVSE to the vehicle

□ Connection state 

□ Device state 

□ Available voltage 

□ Other: 



EVSE-Vehicle Interface. All technologies used to transmit information between vehicles and the EVSE (such as power line or cellular communications or Wi-Fi).



 Almost done!






Survey Page 13:

Final Questions

What, in your opinion, are the primary regulatory barriers to EV adoption, and what should be done?



If you are developing a technology or a product for market, what, in your opinion, are the primary regulatory barriers to its commercialization, and what should be done?



 

Click "CONTINUE" and then "SUBMIT FORM" to save your entries!
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Bringing Research to Roads:

Regulatory Actions to Commercialize VGI
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Executive Summary 

 Modeling the integrated power and transportation system is needed to target Transportation Electrification Programs and holistically value VGI under a 50% RPS.

 DER markets are emerging, but PEVs can participate in existing programs and VGI technologies should penetrate segments beyond those specified by the pending IOU PEV Infrastructure Applications.

 CPUC requests your participation so that we can design resilient programs, according to state-of-the-art technologies and practices.
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Better data is essential for VGI decisions
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The Roadmap’s 3 interdependent tracks rely on our concerted efforts to connect two disparate infrastructures.

3

Pilots

Rules & Tariffs

Scaled Deployment

Pilots: test PEV technologies, grid transactions (services, communications)

Rulemakings and Tariff Initiatives: stakeholders work in formal agency processes to set requirements for programs and market participation

Scaled Deployment: customers’ vehicles charge in concert with the grid





A new version of the 3 tracks in the VGI Roadmap organized by the major actions and parties that will manifest the State’s vision for a Vehicle-Grid Integration.

Conceive: understand the role and potential for VGI

Navigate: make strategic decisions in what manner they want to participate in VGI

Start: actually create policies, market products, or decide to participate

Accelerate: to engage with VGI in order to realize its benefits or further improve operations

First thing to notice is that not all four actors can work simultaneously toward scaled deployment.

The sequence hinges upon our grasp of technology pathways and potentials and deliberating the roles of the utilities and DER aggregators within this new market.

As described by CEC, we are Piloting communications protocols, control systems, and battery technologies

Per CAISO we are developing new markets and as many of you know, the CPUC is determining policies for the utilities’ installation of enabling charging infrastructure.

This sequence is crucial for the deployment of grid-integrated vehicles that can delight drivers not only because of their unparalleled driving experience, but because they are driving on cheap stored solar energy.

Another thing to note is that in crafting the roadmap, did not anticipate that automakers would invest as much in R&D as they have until after determining market rules, but I am glad that they proved to us otherwise.
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Government





Utilities & EV Service Providers





Drivers





Scope Use Cases





Prioritize Services





Improve Efficacy





Evaluate Potential





Validate Impacts





Design Programs





Deploy for Benefits





R&D Functionality





Evaluate Products





Build VGI-ready PEVs





Captivate & Deliver





Learn





Enroll w/ Programs





Delight in Experiences





Actor





Accelerate





Conceive





Navigate





Start





Automakers





Make Policy & Markets











Purchase
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Transportation Electrification should

…incentivize the widespread deployment



Related Programs

Now

2023

2020

2030

2050







Apologies for the small text on this slide, but my primary goal for this presentation was to orient you to the CPUC’s new marching orders for VGI, since SB 350 expanded our responsibilities to include widespread transportation electrification.
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Many Options





Accessible Installations





Delightful Experiences

























Vehicles, Vessels, Trains, Boats, Etc.











Charging & Propulsion Infrastructure











Research & Development 











Education & Outreach







































Demand Response Programs





Energy Storage Procurement





…which is needed to hasten immediate & long-term benefits for Californians.





40% & 80% Decarbonization below 1990





Distributed Energy Resources: Utility Planning (DRP) 

& Integrated Procurement (IDER)





An Integrated, 50% Renewable Electricity System





Improved Public Health &       Clean Air Act Compliance





Rule 21 Interconnection Tariff

Smart Inverter Working Group





Avoided Utility Infrastructure Upgrades





…of technologies capable of local & system-level VGI,





Economical Transportation





IOU Charging Infrastructure & Other Pending Programs





100% ZEV Passenger Vehicle Sales





Halving Transportation Petroleum Use





Self-Sustaining Market Accessible to All Communities





Reduced Carbon Intensity of Fuels











































Integrated Models Drive VGI Decisions

Inform strategies for customer & wholesale markets*

Ownership economics. Value of fuel switching

Long Term Planning. Potential to decrement capacity needs

Vehicle Design. Investments in bidirectional, connectivity, or autonomous capabilities (see: PEVC)

Deliverability. Probabilistic analyses for aggregation

Communications Standards. Connecting PEV/IOU/EVSPs

Customer Outreach. Geo-targeted recruitment

Investment Efficiency. Program cost-effectiveness

	

*Also instructive for possible future distribution-level services and procurements
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An example from 7 perspectives
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CAISO: 

Market Price Maps

Transmission

Locational Marginal Prices Nodes



At 8pm last Tuesday, a possible transmission constraint at the Villa Park Substation caused the negative congestion component to exceed the energy component, resulting in a negative LMP. The price difference across adjacent nodes may have reached $225/MWh

VP
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SCE: Distributed Energy Resource Interconnection Map

Distribution

Integration Capacity



SCE’s Map for DER Interconnection estimates that the circuit segments connected to the Villa Park Substation could accommodate an additional 795 MW of generation capacity.

VP
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CPUC: Comparative Analysis of Utility Services & Rates

Customer Costs

Electric Bills



Residents within this area spent $100-300 per month during Summer 2014 on their SCE electricity bill.

VP
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U.S. Bureau of Transportation Statistics

 & Kevala

VP

Travel Patterns Commutes



The top 5 destinations for Villa Park residents are within ~10 miles.





10



U.S. DOE: Alternative Fuels Data Center

EVSE Networks

Existing Stations



There is a dearth of public charging stations located in the area.

VP
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ARB: Clean Vehicle Rebate Project

VP

Adoption

PEV Rebates



There are 58 PEVs in the ZIP code, relatively less than neighboring ZIPs (absolute terms), possibly due to the larger lot sizes for single-family homes.





12



CalEPA: CalEnviroScreen Tool

VP

Equity/Access

CES2.0 Scores



Villa Park scores low (not impacted) on the EnviroScreen and has adjacent Census Tracts that have disparate socio-economic and environmental conditions, with and Disadvantaged Communities nearby.





VGI Opportunities in Existing Programs

Demand Response (R.13-09-011)

Rule 24: Direct Participation in CAISO eligible for enrollments

D.15-11-042 Cost-Effectiveness & Bifurcation

Supply- CAISO Wholesale (Rule 24, DR Auction Mechanism) vs. Load Modifying- Retail (IOU Programs)

F-Factor Working Group  to examine ability to meet flexibility needs

AutoDR: Conceptualizing incentives for automated DR

Energy Storage Procurement (R.15-03-011)

Track 2 Ruling investigating V1G, ESDER for distribution-connected “Multi-Use” Applications

Rule 21 Smart Inverter Working Group (R.11-09-011)

Phase 2 Protocols where PEVs act as a DER (itself, w/ a facility, or w/ an EMS) and communicate with an IOU: SEP 2.0 / IEEE 2030.5 to be proposed in Rule 21 Tariff Changes

Distributed Energy Resources: Planning (R.14-08-013) & Integration (R.14-10-003)

DRP + IDER = Procurements (pilots/demonstrations to test new tariffs, contracts, & RFOs)

PEV Submetering (R.13-11-007):

Phase 2 Multiple Customers Of Record Pilot preparations in January
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Search/Subscribe for Dockets or contact ED to reach the lead analyst.





Demand Response (R.13-09-011)

Rule 24: Direct Participation of bundled IOU customer load in CAISO market as DR

DR Participants may register customers within the DR Registration System

Decision 15-11-042 regarding Cost-Effectiveness and Bifurcation

Option 1: Supply DR (CAISO Wholesale): Rule 24 or DR Auction Mechanism and integrated with ISO

Option 2: Load Modifying (IOU Retail): Forecasted as DR capacity within CEC Integrated Energy Policy Report

F-Factor Working Group : Determines how able a DR can meet flexibility needs, launching 12/14

AutoDR: Incentive programs that bypass manual intervention for load curtailment being conceptualized

Energy Storage Procurement (R.15-03-011)

Track 1 PD expected shortly

	Shifting Target MWs between storage domains

Potential changes investigated in Track 2 Scoping Memo and Ruling

V1G eligibility revisited and (currently eligible) V2G

Using ESDER for “Multi-Use” Applications which are distribution-connected and participate in the  CAISO 

Rule 21 Smart Inverter Working Group (R.11-09-011)

Phase 2 regards Protocols where PEVs act as a DER (itself, w/ a facility, or w/ an EMS) and communicate with an IOU.

The default (but not mandatory) IOU communications protocol is based on SEP 2.0 / IEEE 2030.5

Watch for Ruling requesting potential Rule 21 tariff changes to implement SIWG’s recommendations for DER communications

Distributed Energy Resources- Planning (R.14-08-013) & Integration (R.14-10-003)

DRP

DER Profiles, Integration Capacity Analysis, Locational Net Benefit Methodology, Optimal Locations

Understand DER/Distribution interactions and specific benefits from integration

IDER

Cost-Effectiveness Framework Enhancement, Inclusion of Local Values, Appropriate DER Sourcing Mechanisms

DRP & IDER could lead to DER procurements including pilots and demonstrations that test new tariffs, contracts, & RFO design

PEV Submetering Pilot (R.13-11-007)

Phase 2 will test Multiple Customer Of Record Submetering and investigate related uses, kick-off meeting week of  12/14
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Decarbonized electric transportation heightens the need for cohesion

Interagency: ZEV Action Team / VGI Group







Federal: DOE/EEI MOU





Industry: Many consortia
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Inexhaustive







The Electric Vehicle Pilot Survey



























Adam Orford

MPP/MA Candidate

UC Berkeley GSPP/ERG
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Hello and thank you. My name is Adam Orford. I am a graduate student at UC Berkeley’s Goldman School of Public Policy and Energy & Resources Group. For the last few months I have been working with Noel on EV and together with him, I have developed a survey – the Electric Vehicle Pilot Survey - that I am going to be talking about today.
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How You May Participate



We request that all researchers:



Go to http://tiny.cc/evpilotsurvey.



Review the survey online or in pdf.



When ready, complete the survey online.
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http://tiny.cc/evpilotsurvey/ 





Let’s start with the punchline. The purpose of this presentation is to convince you to go to this website we have created – essentially a lengthy SurveyMonkey-style online survey - and review the information it is asking about, and collect that information, and then sit down and fill out the survey. 



That’s it. I am going to spend the rest of my time telling you why this is a good idea and you want to do this.
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Defining the Challenge
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http://tiny.cc/evpilotsurvey/ 







We want to start with Noel’s diagram of the path forward toward driver delight. Right now, regulators are focused on the arrow, which is the process of developing policies and rules that lead to successful programs and, ultimately, products. In order to do that, the regulators are relying on the information developed in pilot projects and programs, and everything here relies on constructive communication between all the interested parties.  
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Defining the Challenge



Information on EV research projects:



Presentations

Comments/advocacy

Press releases/media coverage
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http://tiny.cc/evpilotsurvey/ 





Where is that information now?



There are informational meetings with presentations.  They are helpful as introductions but they do not include many details and are not uniform (for comparison between projects).



There are comments filed in proceedings. These advocate various outcomes and solutions – and those are important, obviously - but again they come from a single perspective, and are not uniform or necessarily complete.



There are other public materials, like news reports. These usually give very little information about the details of research. 
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Defining the Challenge



Information on EV research projects:



Scopes of work

Literature review, interviews, etc.
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http://tiny.cc/evpilotsurvey/ 





- Sometimes, there are scopes of work available that clearly explain what is supposed to be done. This is great, except it can be hard work finding them, and analyzing them to answer simple questions takes a long time. And they only ever describe a plan.



- Finally it is possible to do a comprehensive literature review – and you should! – except that this is very time consuming, the literature has a lag, and we are trying to understand what is being investigated right now.
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The Answer: A Survey



Broad understanding of “pilot”



Not only California



Not only publicly funded
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http://tiny.cc/evpilotsurvey/ 





The answer, we decided, is to develop a survey tool that will allow us to collect a uniform data set for all the many different kinds of EV research projects out there. This tool would capture those projects going on right now, really important projects that have already been completed, and even projects that are proposed.



We are calling it the Electric Vehicle Pilot Survey, but it is important to note up front that the survey is designed to collect information about a broad range of transportation electrification projects. Any effort to test, demonstrate, or deploy any EV-related technology or system - from software development, to single-vehicle technology demonstrations, to programmatic charging infrastructure installations. 



Although we are interested in getting everything in California, we know that a lot of exciting stuff is happening all over the country, and indeed all over the world. We wanted to design something that would be able to get information about projects anywhere.



And although we are definitely interested in publicly funded demonstrations, we are also interested in getting information about any private research from whoever takes time to fill out the survey. 
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Survey Scope



NOT research results.



What is being investigated? 



General information and technical details.
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http://tiny.cc/evpilotsurvey/ 





What kind of information are we asking for? I want to be clear up front that we are not asking for research results. Unless and until you want to share them, in which case we are going to set up a place to do that. But that is later.



As you will see, what we are focusing on is understanding what is being investigated.  Who is involved? Where are things built? When are reports due? It is not a simple survey, there are many detailed technical questions, but those questions are always trying to shed light on the basic state of things.
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Survey Objective

Leads to: 



Comparative analysis



State of the Art



Informed decisionmaking
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http://tiny.cc/evpilotsurvey/ 









By collecting information for a broad range of projects, we are hoping to be able to begin getting a better sense of how projects relate to each other, what are the common threads, what are the patterns, and eventually of course what, exactly, is the state of the art.



It is important that this information is available in a form that the regulators can access and analyze if they want, and that any interested party can also analyze and use to support whatever work they are doing. 
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Survey Walkthrough



Why Google Forms? Free, accessible.



But: can’t save work.



So: providing worksheets to let you gather information (linked online).
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http://tiny.cc/evpilotsurvey/ 





Over the next few slides I am going to show you a bit of the survey so you get more of a feel for it. 



A couple of things to note up front. It was developed in Google Forms, which was chosen because it is free and produces data that are easily accessible online, meaning no problems with proprietary platforms or locked up data. 



It does come with one major tradeoff, which is that you cannot save your work in the middle, and we are asking for a lot of information. So as we developed this we got feedback that users wanted something to collect answers on before entering everything into the survey, and we have provided that.
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http://tiny.cc/evpilotsurvey/ 

Survey Walkthrough





The survey address is on the bottom of each slide in this presentation, and the front page includes an introduction similar to mine today. Clicking on it takes you to the survey.



The first questions in the survey ask for basic identifying information like a project title and contact information, although even here we have accounted for the many different types of projects possible – for example with instructions for providing an address for a project that includes numerous sites scattered all over a city.
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http://tiny.cc/evpilotsurvey/ 







After the basics, we ask about project participants other than the project lead. Including subcontractors, government agencies, utilities, and any other parties. Ultimately the idea here is to establish the foundations of a database of companies operating in this space.
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http://tiny.cc/evpilotsurvey/ 







Next we ask about are the project’s objectives. 



Typically we have found that project objectives are not standardized, and often projects have multiple goals and it is not always easy to parse narrative descriptions. So, while we provide space for narrative description, we are more interested in what is on screen.



For example, we have gone to some trouble to identify the kinds of vehicle-grid integration use cases that are being tested. Is the project demonstrating load management? Vehicle to grid? Ancillary services? Not shown here, is the project evaluating certain consumer behaviors, or economic benefits of EV uptake? 



Ultimately, we want to be able to say with confidence: there are currently X different projects that are looking at demonstrating controlled charging, and these are the technologies that were used in those studies, and this is how those studies and technologies compare to what is being proposed for wide scale deployment.
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http://tiny.cc/evpilotsurvey/ 







We also ask questions about rate structure, including both in terms of paying for charging services, and paying for the electricity used for charging – which might be different. Ultimately this information is going to be useful for evaluating any future proposals for rates and tariffs.
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http://tiny.cc/evpilotsurvey/ 







After rate structure there are some basic questions about funding, which are all voluntary, as we understand the information may be confidential. We do ask specific questions about public funding sources.



Next, we ask that you input important dates – especially dates when reports are expected, but also if applicable construction dates and start and end dates. We want information from enough projects so that it will be possible to understand at any given time what is coming in the next six months, both so that we can anticipate final reports and incorporate findings or direction in policymaking, and make sure that procurement decisions are informed by the state of the art – which we believe should be a widely shared goal.
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http://tiny.cc/evpilotsurvey/ 







As I have already suggested we have a great number of questions about exactly what kinds of equipment are used in the research. For example, we ask about vehicles. Not just cars but also buses, and trains, and vessels in port. It is not shown here but there are also questions about the details of each vehicle type, such as battery capacity and charge voltage and number of each, and whether and how they were modified in the research.



Also not shown, we ask the same kinds of information for EVSE.
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http://tiny.cc/evpilotsurvey/ 







If the study was done with specialized, integrated equipment – renewable energy resources, energy storage technologies, metering, inverters, and other equipment.
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http://tiny.cc/evpilotsurvey/ 







And the last very technical material, we want to understand how the communications are being handled. We are particularly interested in getting an understanding of the adoption and development of uniform standards for the equipment that is being deployed, always with an eye toward what might be adopted going forward. 
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http://tiny.cc/evpilotsurvey/ 







And finally, we want to know what you think. Questions like this one. “What in your opinion, are the primary regulatory barriers to EV adoption, and what should be done?” 



One of the major purposes of this survey is to inform regulators, and we are interested in promoting discussion about what regulators can do to support the transition toward transportation electrification.
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Benefits of Participation

Inform decisionmaking	



Access information		



Save time 			 



“Research to Roads” 		





Strengthen knowledge networks efficiently.



Revolutionize the 
transportation sector.
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http://tiny.cc/evpilotsurvey/ 





So that is the idea. We know that this can be valuable for each of the state agencies working on electrification, as a tool to inform decisionmaking. We also think it will be valuable to everyone who takes time to fill out the survey. This information will be accessible, and the more people participate, the more useful it will be both as a body of results and as a method for creating and strengthening networks. We are already hearing of efforts to coordinate among researchers and want to encourage that. 



Ultimately, though, the point is to support the process of getting research beyond demonstration the stage and out onto the roads. Everybody in this room shares the same goals. Regulators, researchers, industry, all benefit from the kind of knowledge sharing that a survey like this entails. Everyone here, for their own reasons, wants to see electric vehicle technologies move toward commercial success, and ultimately the State of California and everyone else in this room wants to see a revolution in the transportation sector, moving toward better fuels and modern technologies. 



We think that taking the time to participate in this survey will help, and so we encourage you to participate.
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Next Steps



Ask us questions



Review the survey materials



Fill out the survey



Spread the word
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http://tiny.cc/evpilotsurvey/ 





Noel and I are both available to answer questions and help you with the survey. Our contact information is in this document.



The next steps are to look over the survey and fill it out.



If you are on any service list related to EV, you will probably be receiving an email with this information in short order, and please feel free to disseminate that message far and wide. We are really hoping to gather as much data as possible. 
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Noel Crisostomo

Noel.crisostomo@cpuc.ca.gov

415-703-5404

Find information on: 

http://tiny.cc/evpilotsurvey/ 

Research & Development

Vehicle-Grid Integration



and more on our Alternative Fuel Vehicles page

http://www.cpuc.ca.gov/PUC/energy/altvehicles/



Questions, comments, and feedback welcome.

Thank you!



Adam Orford

adam.orford@cpuc.ca.gov
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Scale of Transportation Electrification 

CPUC regulates investor-owned utilities providing Californians electricity, natural gas, transportation, communications, & water



72% of electric load 

PG&E, SCE, & SDG&E

23 M registered Light-Duty Vehicles

57% of greenhouse gases are from electricity & transportation 
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CEC 2014, DMV 2014, CARB 2015









First, I’d like to gauge the audience, who primarily works in California?

So while this is not foreign information, I’d like to remind you what the PUC does and the scale of the State’s challenge.
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SB 350: PUC 701.1(a)(1) & PUC 237.5

In addition to other ratepayer protection objectives, a principal goal of electric and natural gas utilities’ resource planning and investment shall be […] widespread TE.

TE is use of grid electricity for all or part of

vehicles, vessels, trains, boats, or other equipment that are mobile sources of air pollution and GHG

and the related programs and charging and propulsion infrastructure investments to enable and encourage this use of electricity.



37





SB 350: PUC 740.12 (a)

(1) 

TE is needed to:

reduce petroleum use, meet air quality standards, improve public health, achieve GHG reduction goals.

achieve the goals of the Charge Ahead California Initiative

be accessed  by disadvantaged communities, low- and moderate-income communities, and other consumers of ZEV and near-ZEV, and increased use of those vehicles in those communities and by other consumers to enhance air quality, lower GHG emissions, and promote overall benefits to those communities and other consumers.

Reduce GHG emissions to 40% below 1990 levels by 2030 and to 80% below 1990 levels by 2050.

TE

Requires electrical corporations to increase access to the use of electricity as a transportation fuel.

Should stimulate innovation and competition, enable consumer options in charging equipment and services, attract private capital investments, and create high-quality jobs for Californians, where technologically feasible.

Deployment of

PEVs should assist in grid management, integrating generation from eligible renewable energy resources, and reducing fuel costs for vehicle drivers who charge in a manner consistent with electrical grid conditions.

Charging infrastructure should facilitate increased sales of PEV by making charging easily accessible and should provide the opportunity to access electricity as a fuel that is cleaner and less costly than gasoline or other fossil fuels in public and private locations.

Per the CEC & ARB State Alternative Fuels Plan, in the  light-, medium-, and heavy-duty vehicle sectors results in approximately 70% fewer GHG emitted, over 85% fewer ozone-forming air pollutants emitted, and 100% fewer petroleum used. These reductions will become larger as renewable generation increases.

(2)

Intent to use TE to achieve ambient air quality standards and the state’s climate goals. 

Agencies designing and implementing regulations, guidelines, plans, and funding programs to reduce GHG emissions shall take the findings described in paragraph (1) into account.
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SB 350: PUC 740.12 (b), (c), (d)

(b) CPUC, in consultation with ARB & CEC, shall direct IOUs to file applications for programs and investments to accelerate widespread TE to;

reduce dependence on petroleum, meet air quality standards, achieve the goals set forth in the Charge Ahead California Initiative, and reduce emissions of greenhouse gases to 40 percent below 1990 levels by 2030 and to 80 percent below 1990 levels by 2050. 

IOU programs shall seek to minimize overall costs and maximize overall benefits. 

CPUC shall approve, or modify and approve, programs and investments in transportation electrification, including those that deploy charging infrastructure, via a reasonable cost recovery mechanism, if they are consistent with this section, do not unfairly compete with nonutility enterprises as required under Section 740.3, include performance accountability measures, and are in the interests of ratepayers as defined in Section 740.8.



(c) CPUC shall review data concerning current and future electric transportation adoption and charging infrastructure utilization prior to authorizing an electrical corporation to collect new program costs related to transportation electrification in customer rates. 

If market barriers unrelated to the investment made by an electric corporation prevent electric transportation from adequately utilizing available charging infrastructure, the commission shall not permit additional investments in transportation electrification without a reasonable showing that the investments would not result in long-term stranded costs recoverable from ratepayers.



(d) TE applications must comply with this section if:

(1) It is filed on or after January 1, 2016.

(2) It is filed before January 1, 2016, but has an evidentiary hearing scheduled on or after July 1, 2016.
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SB 350: PUC 740.8 re: 740.3 & 740.12

“Interests” of ratepayers short- or long-term, mean direct benefits that are specific to ratepayers, consistent with both of the following:

Safer, more reliable, or less costly gas or electrical service, consistent with Section 451, including electrical service that is safer, more reliable, or less costly due to either improved use of the electric system or improved integration of renewable energy generation.

Any one of the following:

Improvement in energy efficiency of travel.

Reduction of health and environmental impacts from air pollution.

Reduction of greenhouse gas emissions related to electricity and natural gas production and use.

Increased use of alternative fuels.

Creating high-quality jobs or other economic benefits, including in disadvantaged communities identified pursuant to Section 39711 of the Health and Safety Code.
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Communication 

41

PEV certifies w/ IOU/CAISO (Operator) as resource

Event

Reservation

Ambient Sensing

Grid Service Provided, Verified & Settled

Sender

Recipient

Action

Sender

Recipient

Action

Sender

Recipient

Action

Three Communication Pathways





A primary issue underlying VGI is communicating the actions necessary to provide a grid service. We hypothesize three paths, each initially requiring a vehicle to register with an operator so that they may certify its effectiveness. Each concludes with a verifying the service’s impact and settling economic compensation. All paths have a sender providing a message to a recipient, who will have the opportunity to initiate or alter charging behavior. The paths are sequenced to increase in the complexity of the number of agents involved and richness of the information transferred.

First, with Ambient Sensing, as surrounding grid or building conditions change, a PEV “senses” these deviations and their impact on a cost- or GHG minimizing solution and responds if changing its load profile to meet those conditions does not impact mobility.

Next, Event communications introduces a system operator that could provide a “Flex-Alert” like request that the PEV can respond to per its agreement with the operator.

Lastly, instead of receiving input from an external source, the PEV itself provides its needed energy and departure time, which an operator uses as constraints in its real-time dispatch of other energy resources.

It is important to note that the sequence of these communications of between sender and recipient (and the actions taken) are distinct from the medium through which it is communicated, for example cellular, power line carrier, vehicle telematics, etc.

41



PEV states  kWh needs/available & departure 





Operator inputs to market & network models





Operator optimizes in RT w/in constraints











Grid/Bldg. f, V, or load changes





PEV “senses” deviations from optimal





PEV responds if kWh needs can be timely met











Operator forecasts need, issues Flex Alert





PEV elects response (per Agreement)





PEV is (dis)charged 

















The importance of a service to reliability will affect technological requirements for the Comm. Pathways

Frequency Regulation



Renewable Load Following

Single Notification

Complexity of Communications Pathway

Continuous Negotiation

Certainty of Service Delivery

Delivery is essential to avoid System service interruption

Delivery is useful for the local area if conditions arise

Frequency Response

DR at Critical Pricing Event

SDG&E VGI Rate Schedule

Flex Alert

Reactive Power

Distribution

Upgrade Deferral

Outage Reliability

Time of Use/ Demand Charge Mitigation

Ambient Sensing

Event

Reservation
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The functional requirements to communicate and execute services will likely depend on the service’s importance to the electrical grid. 

On this graph, the X axis provides a spectrum of the technology, cost or messaging requirements for a pathway. Similarly, the Y axis describes how important a grid service is on a local or system scale. Plotted within it are grid services classified among the three pathways. For example, in order to provide frequency regulation, a resource needs to receive the Automatic Generation Control signal through ISO-certified metering and telemetry. AGC is comparatively more complex than, for example, an energy management system required to implement Time of Use rate-based charging.

The plot is purposefully amorphous to illustrate our observations that the provision of VGI services potentially involves more than two agents communicating (vehicles, charge networks/aggregators, grid operators), multiple or ongoing optimizations.

This highlights the State’s need for a technical effort to answer this complex question.
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CEC

PG&E

SCE

State R&D funds should be directed to gaps in the validation and valuation of services and enabling tech.





First, we need to better lubricate California’s energy research machine.

Since many of you participate in the EPIC Program in some fashion, to be as immediately impactful as possible, we need a better way of ensuring timely feedback, such that CPUC rulemakings and CAISO tariff reforms within in the next year are informed by your efforts along the cutting edge.

We shouldn’t wait until project reports are due to the Commission in 2018 to learn from our research, particularly if we need to have infrastructure ready for 1 million vehicles by 2020. 
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Electric Vehicle Pilot Survey

The Challenge

Nationwide, dozens of studies, pilots, and demonstrations are underway to help chart a path
toward widespread adoption of plug-in electric vehicles. While this is an exciting time to be
involved in this field, so much is happening that it is often difficult and time-consuming to track
down answers to basic questions about the current state of research.

How many charging demonstrations include renewables on-site? Which projects will produce
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Participants

This page collects information about all of the other participants in your project. It is broken into
four sections: subcontractors, government agencies, utilities, and others.

Participants - Subcontractors

Enter the name of each subcontractor participating in the project, and a description of ts role in
your pilot. If none, leave blank. If you run out of space, use the last box to enter all remaining
subcontractors.

Subcontractor 1

Subcontractor 1 Name
5]

Subcontractor 1 Role

Subcontractor 2
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Specific objectives

EV use cases
Indicate whether the project demonstrates any of the following use cases (check all that apply):

Transportation charging -the use of the electric grid s a delivery system for transportation fuel.

Load management (individual customer) - the use of controlled charging of electric vehicles (V1G) to
manage load behind an individual customer's utiity meter.

Load modification (V2G) - the use of bi-directional discharging of electric vehicle batteries (V2G) to serve
loads not directly connected to the electric grid (e.g. export power take-off for use in non-grid
interconnected equipment or through the vehicle being interconnected to loads via an islandable circuit)

Load management (microgrid) - the use of controlled charging of electric vehicles (V1G) to manage load
ata microgrid scale, i.e. within an electrically distinct collection of distributed energy resources and local
load.

Load management (aggregated) - the use of un- or bi-directional controlled charging (V1G) to manage
an aggregated and geographically-dispersed set of PEVS.

Export power (V2G) - the delivery of electricity from vehicle batteries beyond the customer's point of
common couplingto the local distribution grid.

Other| [g]

Grid services
Indicate whether the project demonstrates any of the following grid services (check all that
apply):

Frequency regulation - the charging or discharging of energy from vehicle batteries to up- or
down-regulate frequency in response to automatic generation control signals

Frequency response - the use of charging or discharging of energy from vehicle batteries to
‘autonomously respond to frequency conditions on the grid

Reserves - the use of energy from vehicle batteries as spi

g or supplemental reserves

Voltage control - the use of electric vehicle charging components to inject or absorb reactive power into
or from the local distribution system
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Rate Structure

Rate structures and billing systems for electric vehicle charging are evolving, and basic
information about the adoption of the varying approaches may assist in evaluating future
proposals. The following questions collect basic information about the manner in which
electricity is purchased for your project.

Driver purchases
Indicate the payment structure for the driver for fueling their vehicle with electricity consumed
through the EVSE during the project.

Time of use
Flat rate per kWh
Hourly

Other:| @

Applicable electricity tariff
Indicate the rate structure applied to project electricity purchases.

Charging service
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Project Timeline

Below, provide a list of important project dates, including at minimum the currently estimated
delivery dates of *all* deliverables.

Note: Google Forms requires date entries to include exact days. If the exact day is not
scheduled, use the first of the month.

Timeline event 1

Timeline event 1 date

Month <~ Day -+ 2015+ @

Timeline event 2

Timeline event 2 date

Moth v Day v 2055+ B

Timeline event 3
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Vehicle Entry

For each type of vehicle intended to be participating in the project, please indicate the make,
model, year, class, battery capacity, charging voltage, and number of each class of vehicle.

If the project does not use vehicles, skip these questions.

If the project is open to the public, enter each class of vehicle that will have access to the
project's charging infrastructure, and leave the other information blank.

Vehicle 1 class

Passenger (non-highway)

passenger (ighway)
Light-duty truck
Medium-duty truck
Heavy-duty truck
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Supplementary Equipment

Describe integrated onsite renewables

If applicable, list any renewable energy generating facilities electrically integrated with the
project's charging infrastructure. For all such facilities, state the energy source and nameplate
power capacity (k).

Describe storage equipment

If applicable, list any energy storage equipment (other than PEV batteries) electrically integrated
with project’s charging infrastructure. For all such equipment, state the equipment's make and
model, nameplate power capacity (kW), duration at maximum output (hours), and total energy
capacity (KWh).
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Physical connection standards
Is your project designed to comply with any of the following standards? Check all that apply.

1EEE 1547 - Interconnecting distributed resources with electric power systems.

'SAEJ1772 - SAE Electric Vehicle Conductive Charge Coupler
‘SAEJ3072 - Interconnection requirements for onboard, utlity-interactive inverter systems
um performance and safety criteria for wireless charging of electric and plugin

Communications standards
Is your project designed to comply with any of the following standards? Check all that apply.

‘SAEJ2847/3 - Communication for Plug:
‘SAEJ2847/1 - Communication between Plug-in Vehicles and the Utilty Grid
‘SAEJ2847/2 - Communication Between Plug-In Vehicles and Off-Board DC Chargers

150 15118 - Vehicle to grid communication interface
DIN 70121 - Digital communication between a d.c. EV charging station and n electric vehicle

1EC 61851-24 - Digital communication between a d.c. EV charging station and an electric vehicle for
control of d.c. charging

'SAEJ2847/6 - Communication between Wireless Charged Vehicles and Wireless £V Chargers

'SAEJ2847/5 - Communication between Plug-in Vehicles and their customers
ANSI C12.22 / IEEE 5td 1703
Other:
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What, in your opinion, are the primary regulatory barriers to EV adoption, and what
should be done?
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