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1. Overview Section
As California supports higher penetration of electrical vehicles (EVs), this will 

significantly increase load on the grid, and alter power consumption patterns. A typical round- 
trip work commute of 35 miles per day corresponds to the daily load of an average home (10 
kWh). California policies encourage the use of renewable energy sources for EV charging to 
reduce greenhouse-gas (GHG) emissions and dependency on foreign oil.

There remain many barriers to extensive penetration of EVs, however. On one side, 
consumers want to save money, to be environmental conscious, and to have a better driving 
experience. On the other, prospective EV owners exhibit “range anxiety” over how far a vehicle 
can travel on a single charge; they are concerned that an EV will dramatically impact their 
electricity bill, and they often read conflicting information about the environmental benefit of 
EV’s compared to hybrid vehicles.

Developing a sustainable infrastructure, including public charging stations, is critical for 
mass deployment of EVs. It addresses the issue of range anxiety but also provides charging 
options to the majority of Californians who live in multi-dwelling units and do not have a private 
garage. To that effect, the California Energy Commission (CEC) has an on-going program to 
invest in alternative infrastructure.

Each public EV charging station places an added load on the host facility in addition to 
the local distribution grid. California prefers 24 hour access to public chargers, which means that 
the charging station host cannot control or predict when a customer charges their vehicle. The 
EV charging peaks can be costly in the form of demand and delivery charges and eventually 
discourage the adoption of a public infrastructure.

Therefore, energy storage is a potentially valuable component for the development of EV 
charging infrastructure. The support for EV customer-side of the meter electricity storage 
projects has already been demonstrated by the CEC. Energy storage tied to EV charging systems 
can serve as a complement for other use cases such as energy storage for peak load reduction, 
load management, demand response and integration of renewable generation.

The Governor has stated a goal of 1.5 million EV’s by 2025. A recent study by Pike 
Research concluded that one of four plug-in EV in the United States will be sold in California 
from 2012 to 2020.

2. Use Case Description
This Use Case describes energy storage associated with an EV charging station. First, we 

consider the case where energy storage deployed with a private charging station owned by 
the same entity that owns the vehicle(s). We refer to this case as “non-aggregated”. This 
can be the case where energy storage is deployed at a residential home with solar PV to offset 
energy from the grid and provide lower emission electricity to EV’s.

Second, we look at the case where the charging stations are open to the public, and 
EV can connect across locations. We refer to this case as “aggregated” because they are 
opportunities to aggregate the energy storage at multiple locations open to the public 
(residential, commercial or municipal) and provide additional services to the grid.

We consider both cases because they cannot be separated from the point of view of the 
customer who will use both to recharge an EV.
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It is assumed that the private and non-aggregated charging stations support a slower level 
service (SAE level 1 or 2) that can recharge an EV in a few hours at night with Alternative 
Current (AC). It is assumed that the public and aggregated charging stations support faster 
charging service (SAE level 2 or 3) that can recharge the EV in 30 minutes or less, but will 
require higher voltage Direct Current (DC) or three-phase AC.

The nomenclature used here to define aggregated and non-aggregated services is 
consistent with the work done by the concurrent Proceeding on Plug-in Electric Vehicles (PEV). 
Vehicles can serve as storage by performing all the same functional benefits as any other 
customer side resources. The four types of services are pictured below.

Controlled Charging 
and Discharging 

services

Controlled Charging
Service

Non- Aggregated
Vehicles Use #1: Residential EV

OrEV Fleets
Use #2: Residential, Commercial 
or Municipal location(vehiclejs! 

at single locations)

Aggregated
Vehicles Use #3: Various locations Use #4: Various Locations

(multiple vehicles 
at multiple locations)

Picture (courtesy of CPUC). Description of the four types of services that energy storage
can provide to the grid

Stationary storage applies mainly to the right column where it is permanently connected 
to the grid to charge and discharge electricity for multiple uses including EV charging. The left 
column applies primarily for the batteries in the vehicle. However, EV batteries and stationary 
energy storage can theoretically provide all four services, whether they are embedded in the 
vehicle or permanently co-located with the charging station.

In this document, we focus only on the role of stationary energy storage 
permanently co-located with the charging station on the customer side of the meter.

2.1 Objectives
Energy storage offers a way to decrease the cost and the pollution of an EV charge by 

integrating a higher level of renewable energy than the grid. Off-setting energy consumption (in 
kWh) is the first benefit of storage given the additional of EV charging. This can be done by 
integrating a local solar roof or a wind turbine collocated with the station.

Energy storage can also play a role in mitigating expensive power peaks (in kW) caused 
by EV charging on the demand side. To maximize the effectiveness of an EV charging
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infrastructure, on-site energy storage can prevent those c 
infrastructure upgrades associated with additional or exc 

Finally, stationary storage deployed in conjunctk 
“aggregator”. Although, third-party operators are curren 
the distribution network, energy storage can provide adc 
etc.). Participation to California ISO markets will be disc

ostly peaks and also help to avoid utility 
essive loads on-site.
>n with charging stations can act as an 
:ly not allowed to push energy back on 
itional services to the grid (ancillary, 
:ussed in the cost benefit sec ion.

2.2 Actors
In thi s Use Case, the storage facility may be operated by 1) the owner of the station or 2) a 

third party operator. Although utilities are not allowed to own or operate charging stations for 
now, this could change in the future.

e t

Manufacture EV’s (charging interface used at stations)Auto-makers

Drivers Purchaser of EV’s (load profile)
Owner Owner and possibly operator of charger (responsible for electricity bill)
Supplier Supplier of energy storage component (batteries or other technology)
Operator Possible third-party operator (one of network of stations)
Utility Responsible of distribution network (Demand Response programming, etc.)
ISO Provide price signals (Demand Response, Ancil ary, etc.)

Govern Procurement2.3 Reg ulatory Proceedings and Rules that 
and Markets for This Use

Policies

CPUC Self Generation Incentive Program Owner
CEC Investment Plan for the Alternative And 

Renewable Fuel and Vehicle Technology 
Program,__________________________

Owner, operator, Utility

EPA Fuel Efficiency Standard Auto Makers, drivers
CPUC Rule 21 Interconnection Tariff Operator, Utility
FERC Order No. 785 Pay for Performance Operator, ISO

In addition, On May 23, 2012, Governor Brown issued an Executive Order directing the

Energy Commission, ARB, and the California Public Utilities Commission to work with the Plug

-in Electric Vehicle Collaborative and California Fuel Cell Partnership to develop the
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infrastructure that will accommodate zero-emission vehicles from 2015 through 2025. Along

with the Executive Order, the Governor announced a settlement by the California Public Utilities 
Commission with NRG Energy, Inc., that will support the further construction of at least 200 
fast chargers and a minimum of 10,000 other chargers in at least 1,000 locations around the 
state.

2.4 Location
The energy storage device is located at the site of the charging station. For at the non- 

aggregated case, the private station is typically connected to the distribution panel or directly to 
the solar roof. For the non-aggregated case, public stations along motorways are connected to the 
distribution network at a retail location (residential, commercial or municipal). It can be close to 
a transformer or sub-station but it remains on the customer side of the meter. Typically, the 
energy storage component (batteries or other) is placed on a concrete pad within an enclosure 
with accessibility to service providers, but generally out of sight of the general public.

Geographic location may prove to be an important factor to evaluate a site for the 
deployment of a public charging station. Utilities possess hot-spots or pain points in 
neighborhoods or areas that regularly become overloaded. These areas would be ideal to serve as 
direct points of demand response in addition to serving as regular local peak mitigation tool. In 
reverse, the energy storage co-located at the site of the charging station can help with integrating 
an overload of renewable energy (e.g., solar or wind farm in the distribution network). For 
clarity, the two benefits above are not included in the cost benefit outside Cal-ISO market 
mechanisms because they belong to other use cases. However, we recognize that the location of 
public charging stations will be influenced by those factors in a realistic deployment scenario.

2.5 Operational Requirements
2.5.1 Non-aggregated station requirements

The private station should be able to recharge an EV that has on average today a battery 
of 20 kWh. We will take this as the size requirement. The battery should be able to support SAE 
level 1 and 2 so EV can be recharged during a lunch break or overnight.

Storage capacity lOkWh to 50kWh with 2.5kW to 20kW charge
Size Size of small appliance like refrigerator to fit in garage
Service SAE level 1 or 2

2.5.2 Aggregated station requirements

A public station should support multiple EV’s recharging during the day. With 30 
minutes interval over 10 hours of day-time, it could support as many 20 recharges across various 
EV’s (BEV, PEV, and PHEV). We take an average of 10 kWh, which corresponds to a size of 
200 kWh.
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The site-specific pre-installation information is critical to maintain successful operations. 
Information such as the electrical capacity of the facility, the pre-install consumption profile, the 
number and type of Electric Vehicle Supply Equipment (EVSE) to be installed, the anticipated 
charge frequency and time-of-day, and perhaps most importantly, the desired peak facility 
demand are all important to size the system and achieve operational success.Further, a system of 
monitoring, control and communication must be established. This involves software designed to 
monitor the system and make decisions in real-time to achieve the desired load balance. 
Responsiveness and immediate charge and discharge are the keys to operational effectiveness.

Storage capacity 50 to 200 kWh per station with 20kW to lOOkW charge
Size Size of gas pump
Service Fast charging service. SAE level 3 is under work. Available 

today: CHAdeMO (Japan), HPC (Tesla), and Combo Charger

2.6 Applicable Storage Technologies
The potential storage device that appears most applicable to this Use Case in a home 

environment is some form of battery that can deliver electricity quickly with a minimal footprint. 
Commercially viable batteries of this scale include Sodium Sulfur (NAS) and Lithium Ion (Li- 
Ion).

Batteries are also good candidates for public charging stations. However, other 
technologies could be deployed to fit in underground spaces (like it is the case for gasoline 
today). Compressed air storage (CAES) facility could also provide the right combination of 
response rate and rated power, but is not as widely available as batteries at this scale. There is 
also an increase in the development of new flow-batteries that may come into the market place in 
a few years.

Capacitors do not support the capacity requirements for such large stationery 
applications. However, they can be used in tandem with batteries to mitigate spike charges.

Li-Ion batteries 10 kWh to 250kWh Fast response, short to medium duration
NaS batteries lOOkWh to lMWh Medium response, medium duration
CAES

2.7 Non-Stationary Storage Options for Addressing this Objective

Alternatives include:
• Using the energy storage element in the EV’s (batteries) to provide control charging and 

discharging services. However, the energy storage is not permanently co-located with the 
charging station and must be managed.

• Installing EVSE’s without energy storage, and paying the associated peak demand 
charges that result

• Limit the times when customers can charge their EV’s to the valleys of the 
facility’s consumption pattern (private or public facility).

• Pay for upgrades to distribution network to allow for electrical capacity to 
support desired number of EV charging stations
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Charge vehicles off renewables when the system is generating
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3. Cost/Benefit Analysis

o.1 Direct Benefits

Primary/
Scctmtlar Ilcncjils/C ommcnlsliml l .st'

Frequency regulation S Aggregated ancillary1.
2. Spin
3. Ramp
4. Black start

Real-time energy balancing5. P
Energy arbitrage S6.
Resource Adequacy7.

8. VER1 /
wind ramp/volt support,

9. VER/ PV shifting, Voltage 
sag, rapid demand support_____ S
10. Supply firming S When energy storage is deployed with solar or wind
11. Peak shaving: load shift P
12. Transmission peak capacity 
support (deferral)____________
13. Transmission operation (short 
duration performance, inertia, 
system reliability)_____________
14. Transmission congestion 
relief
15. Distribution peak capacity 
support (deferral)___________ P
16. Distribution operation 
(volt/VAR support)______
17. Outage mitigation: microgrid S
18. TOU energy mgt P
19. Power quality S
20. Back-up power S

3.2 Other Beneficial Attributes

VER = Variable Energy Resource
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Reduced Fossil Fuel Use Reduction in fossil use is linked to higher penetration of EV’s 
as well as higher integration of renewable energies (e.g,, 
solar) at the premise of the charging station.with reduction in 
GHG emissions.

Y

Increased Transmission Utilization N
EVSE can provide power factor correction where it is needed 
most - at or near the load. The value of this power factor 
correction should be compared to other methods of 
distributed power factor correction,_____________________

Power Factor Correction Y

At times of over generation, energy storage can help to avoid 
uneconomic curtailment of RPS and conventional resources.

Over generation management Y

Increased use of renewables to meet RPS 
goals______________________________
Faster regulation Some technologies can respond faster and provide a higher 

amount of benefit to the system for frequency regulation.
Y

Faster build time Customer or third-party-owned storage can reduce the need 
for utilities to procure traditional assets when more charging 
stations are deployed and putting pressure on the grid,_____

Y

Locational flexibility The storage device or aggregated devices can be situated 
where they provide highest value,___________________

Y

Size flexibility - Modularity EVSE can accommodate a wide variety of aggregated system 
sizes. In many instances, smaller amounts of storage may be 
able to eliminate the need for a traditional fossil generator. 
The value of these resources can thus be greater than the 
traditional per-MW value of a resource,__________________

Y

Optionality Energy storage can be deployed as an option with charging 
stations. Also they can act in complement to the batteries in 
the EV's already,____________________________________

Y

Multi-site aggregation Aggregated distributed devices are less likely to fail 
simultaneously, providing a reduced risk to utilities. This 
also provides a more uniform services to EV drivers_____

Y

Grid/communications reliability EVSE’s can be used to keep up EV charging service during 
grid black-outs____________________________________

Y

3.3 Analysis of Costs

Cost is approximately $500-$ 1200/kWh but can vary significantly on 
technology used__________________________________________

Energy storage element

Installation Cost to get permit to install station is significant for home installations 
(about $2,000). For public installations, infrastructure work requires 
significant planning with local authorities and utilities_____________

O&M The addition of an energy storage gives the ability to control the 
stations remotely (smart systems) and should minimize O&M costs as 
a result compared to gas stations that require to continuously refill the 
tanks with truck rolls
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3.4 Cost-effectiveness Considerations
Cost effectiveness is contingent on a number of factors:
• Host facility load patterns
• Frequency and duration of the EV charging
• Quantity of EVSEs
• Size requirement for battery
• Presence of other on-site distributed generation

The installation of energy storage at charging stations provides a financial benefit 
through two primary mechanisms

1) . Cost avoidance: this is achieved by reducing and managing the load on the 
distribution grid. This includes energy off-sets (in kWh) and peak avoidance (kW)

2) . New revenues: this could be achieved by letting the energy storage element at EV 
charging stations to participate in a number of markets (Demand Response, Ancillary, etc.). This 
is not possible today due to Rule 21 but this could change.

4. Barriers Analysis and Policy Options

The main barrier today is cost of batteries. Prices of batteries are coming down 
significantly now with the deployment of EVs, and other technologies like CAES could make 
energy storage installations even more attractive. In particular, home owners and operators of 
public charging stations are sensitive to the pay-back period of their investment.

Upfront cost of equipment and installation will continue to be barrier to full 
commercialization. However, the peak-mitigation benefit provided by the storage could allow for 
a faster payback beyond revenue from charging, and alleviate the pain-points that typically cause 
public charging hosts to pull chargers out of the ground.

Allowing third-party operators to participate in ISO markets would make the business 
case more attractive as it provides additional revenues.

4.1 Barrier Resolution

System Need There is no widely accepted standard for fast charging stations 
(level 3). For slower stations at private locations, SAE level 1 and 
level 2 are recognized internationally._______________________

Y

Cohesive Regulatory 
Framework

There is no clear framework on how to aggregate energy storage 
capacity at public charging stations. For non-aggregated stations, 
SGIP can be used until AB-2514 provides more guidelines______

Y

Evolving Markets It is expected that the number of EV's will dramatically increase in 
the next few years in California, and that the size of batteries will 
increase. However, there is still uncertainty on the growth of the EV 
market, creating a "chicken and egg”. It is the role of policies to 
facilitate the deployment of charging stations and energy storage to 
support high penetration of EV's in California.___________________

Y

Massive deployment of EV's will require more load on the grid,Resource Adequacy Y
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Value which needs to be taken into account. This could be used to setting 
procurement targets for deploying energy storage at charging 
stations in conjunction or not with renewable energy sources

Cost Effectiveness 
Analysis

Adopt a standard modeling tool that is publically available and can 
be used by industry to vet project cost effectiveness.

Y

Cost Recovery Policies Y
Predictable tariffs make it easier for station operators to deploy 
storage along with charging stations. Also, there is currently no price 
signal available to allow aggregated stations to participate to ISO 
wholesale markets.

Cost Transparency & 
Price Signals

Y

Commercial Operating 
Experience

Many technologies do not have sufficient operating experience to 
demonstrate cost savings beyond load shifting and peak-shaving 
Lithium Ion and Lead Acid batteries have been the main 
technologies used for pilots so far. Create procurement targets for 
storage to promote the initial market,________________________

Y

Complex and expensive interconnection rules for behind the meter 
systems, especially systems managed by utilities, aggregated 
systems, and/or systems participating in CAISO A/S markets. This 
could be addressed by creating an interconnection fast track for 
aggregated charging stations.________________________________

Interconnection
Processes

Y

Customers are likely to change their behavior pattern when more 
EV’s are on the road and public stations are stranded. Coordination 
among State agencies to understand the requirements is critical to 
build the infrastructure to support 1,5M EV's on the road bu 2025

Customer usage 
awareness

Y

Issues with RFO design 
and offer evaluation

Current utility RFOs do not allow for aggregated charging stations 
with energy storage to bid on wholesale bids. This could be changed.

Y

process
Optionality Value N

4.2 Other Considerations

It is important to note that consumers purchase cars for aesthetic reasons as well. Over 
investments in energy storage would not necessarily lead to higher adoption of EV’s. Rather, 
energy storage can be used as a flexible tool to provide a consistent EV offering to end- 
consumers: the ability to recharge an EV at a predictable cost with significantly less emission 
than gasoline cars. Drivers of combustion vehicles have been hit by rising gas prices. Today, 
there are few EV drivers on the road and they benefit from free public charging stations and 
prime parking spots. As the number of EV’s increase, this situation will change and EV drivers 
are exposed to congestion at charging stations and may be charged very different prices across 
California. If not addressed, this would likely slow down massive adoption of EV’s.
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5. Real World Examples
We look at four real-world examples: two at consumer premises (private charging stations) 

and two along motorways (public charging stations).

5.1 Example 1: Non-aggregated station at residential home (Solar City,
CA)

5.1.1 Project Description

Solar City is installing batteries at the home of 70 owners on Tesla EV’s. Solar City uses 
the Li-ion technology packaged by Tesla. Solar City applied to PG&E for rebates under the 
SGIP program. Starting in 2009, SGIP started offering credits of $2 per watt for energy storage 
systems that can store power from an eligible on-site generation system and discharge it at rated 
capacity for a four-hour period. Most installations are rated for 5kW with a four hour discharge. 
The total amount that SolarCity filed for is 500kW (2MWh) corresponding to a 28-kWh average.

ratifis

SelarCfty is making the latest advancements m tottery
technologies available te you through our partnership 
with Tesla Motors. Only SelarOty's home backup 
system uses technology engineered by Tesla, 
leveraging their expertise in developinf tottery 
technologies for premium electric vehicles,

Tesla's long history of research and development has 
enabted a cost-effective, wall-mounted storage
appliance tl all, powerful anti covered by a long
lasting full 10 year warranty.

The actual battery unit ts about the sue of a sifter
power inverter, and aunteci on the wall In
your garage, or outside your home near your electrical
panel.

for Anything
Picture - courtesy of Solar City

Location California
Operational Status Deployment in 2012
Ownership Solar City
Primary Benefit Streams Reduce Emissions and Load
Secondary Benefits Back-up Power and Integration of solar roof
Available Cost Information

5.1.2 Outstanding Issues

Can SGIP scale to support the procurement of batteries, or it 
should be done under a different program_______________

5.1.3 Contact/Reference Materials
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5.2 Example 2: Aggregated station at commercial store (7-Eleven, NY)

5.2.1 Project Description
Green Charge Networks’ GreenStation operating at a 7-Eleven location in Queens, NY. Energy 
storage is particularly useful to mitigate peaks due to higher current when EV’s are charged. The 
plot below at the 7-Eleven store un New York State (courtesy of Green Charge Networks) shows 
how peak demand can be reduced significantly (1st plot) despite Level-2 chargers thanks to 
energy stored on demand (2nd plot). Power spikes would be more pronounced for DC chargers.

SSGUl - 7Eleven 61-19 Northern Blvd, Woodside, NY - July Billing Period

5500S

smo ’
■ : ,L !45000 :

40000 /

35000 ; r I • f •30000 fIwf !
25000 ■ ■.....Peak Shaving Target

w/oPV, Battery

Solar Output 
Battery

.... Actual Building Load

I
I 20000

15000

10000

5000

7/16/12 0:W)

■3000 ;.....

■ 10000

-150OO '
Time {15« AVG samples}

Picture - courtesy of Green Charge Networks

Location
Operational Status Fully Operational as of Summer 2012 with 96 kWh of Li Ion battery 

storage_________________________________________________
Ownership Operator-owned
Primary Benefit Streams Peak Demand Mitigation, Demand Charge Avoidance, Infrastructure 

Upgrades Avoided, Demand Response Revenue, Fast EV Charging 
Revenue

Secondary Benefits Energy Arbitrage
Available Cost Information DOE supported demonstration

5.2.2 Outstanding Issues

High Cost of Batteries
Customer Identification
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5.2.3 Contact/Reference Materials

Vic Shao, CTO at Green Charge Networks
Email: vic@greenchargenet.com
Tel: (650) 450-0076
5406 Bolsa Avenue
Huntington Beach, CA 92649

Example 3: Non-aggregated stations for fleet of vehicles at manufacturing 
site (Ford, Michigan)
5.2.4 Project Description

Ford has teamed up with DTE Energy, Xtreme Power and the state of Michigan to 
establish one of the largest solar power generation systems in Michigan at Ford’s Assembly 
plant. The energy storage component consists of 750 kWh from Xtreme Power (lead acid 
battery) and 50kWH of re-used EV batteries (Lithium-Ion). This will be used to power the plant 
with a mix renewable and conventional energy, but more interesting to the Use Case, it will 
power ten EV charging stations with 100% renewable energy at the plant.

■m'"J
Wm

mrm

m m
mms.wmfesil VI■ ■

Picture - courtesy of Ford

The size of energy storage per station is 80 kWh. This shows the storage requirement in a 
high throughput environment at the factory (corresponding to high penetration rate of EV’s on 
the road) is much higher than a stand-alone installation at home or in a parking lot. This gives 
good insights on the scope of public charging installation to interoperate with the grid. There is 
an order of magnitude difference (100 kWh compared to 10 kWh). Most public charging stations 
today at parking structure and airports use lower level of service (SAE level 2) and do not see a
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high throughput of vehicles during a day compared to a gas station. It is worth to note that 
depending on the success of the pilot with re-used EV batteries, Ford will decide what type 
technology it will deploy at its factories to produce E Vs.

of

Location Ford Motor Company, Michigan
Operational Status Project launched in 2010 ard completed in 2011
Ownership Ford
Primary Benefit Streams Reduce Emissions
Secondary Benefits Integration of solar roof
Available Cost Information

5.2.5 Outstanding Issues

:e. . m
Maintenance of batteries given frequent charge/discharge 
cycles?________________________________________

5.2.6 Contact/Reference Materials

5.3 Example 4: Aggregated stations on Island of La Reunion (France)
5.3.1 Project Description

The French island of La Reunion has the highest level of solar in its energy mix (30% at 
peak, 5% on average). The recent decrease in feed-in-tariffs and the emergence of EV’s has led 
the local actors (solar integrators, car dealership, energy operator, etc.) to look at deploying a 
network of 50 charging stations power by solar.

SCHfiMA BLOCS - ARCHITECTURE 1t SUVA 1pfc »A

BUS #0

I tmm. Pirn *mm

V i
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Picture - courtesy of Schneider Electric
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The charging station functions at 32 Amps and 230V - single phase. The 48V batteries 
are connected to the grid via an AC-to-DC converter and solar installations. Each battery module 
supports 19.2 kWh (400Ah at 48V) and one station can host up to 10 modules for a total capacity 
of 192 kWh per station.

The team deploying the 50-station pilot consists of: Renault (EV maker), EDF (utility), 
le Groupe Bernard Hayot (car dealership), Total (energy giant), Tenesol/Sunzil (solar integrator), 
Schneider Electric (equipment manufacturers), GE and ADAMELEC. The main goal is to reduce 
emissions in a region where the energy mix comes from fossil fuels at 67%.

The project will also study the demand profile and optimize the dimensioning of the 
different parts of the architecture to deliver the best service to consumers. In particular, the 
project will aim to demonstrate a mobile charging offering on the island across 50 stations.

Location Island of La Reunion, France
Operational Status Pilot on 50 stations
Ownership EDF
Primary Benefit Streams Reduce Emissions
Secondary Benefits Mobility of offering across multiple stations
Available Cost Information Ask contact at Tenesol

5.3.2 Outstanding Issues

Cost of batteries

5.3.3 Contact/Reference Materials

Contact at Sunzil (formerly Tenesol) 
Yannick MELLE
Director for Indian Ocean installations
16 rue Gustave Eiffel
ZA Ravine a Marquet
97419 La Possession
Standard : 0262 444 444
Mobile : 0692 82 82 11
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6. Conclusion and Recommendations

We looked at both aggregated and non-aggregated charging stations. Energy storage can 
play a significant role in supporting the adoption of EV’s and it provides financial benefits to 
owners of energy storage deployed in conjunction with charging stations. Energy storage could 
also provide additional benefits to the grid. As a result, energy storage could provide a stronger 
financial return if charging stations with energy storage could participate to California ISO 
markets (Demand Response, Ancillary, etc.).

In order to affect the loads created by EV charging, storage is a key component. It will 
only be through the coordination with utilities on issues such as interconnection, back-feeding, 
and aggregation that this use case can scale and will likely succeed. Energy and power 
efficiencies can prove beneficial across the board to EV drivers, station owners and utilities, 
provided that coordination takes place and barriers are removed.

Given the size requirement to participate in California ISO markets (e.g, 500kW) public 
stations are particularly attractive to provide an aggregation function across brands of charging 
stations and vehicle manufacturers. This would result in more predictable charging costs to 
consumers as well as better consumer experience. Currently, EV drivers often have multiple 
network cards and will start to suffer charging fees at public stations. As the number of EV’s 
increase, this could prevent massive adoption of EV’s in California where drivers have the 
alternative to choose fuel efficient vehicles.

The following Q&A provides itemized conclusions and recommendations to CPUC.

Is Energy Storage commercially ready to meet this use?
Yes, In particular there is a synergy between batteries in EV’s and at stationary locations. The 
cost reduction in batteries makes it easier to invest in energy storage.

Is Energy Storage operationally viable for this use?
Yes. Multiple pilot projects have been demonstrated in private and public locations

What are the non-conventional benefits of storage in this use?
It supports the growth of a complementary industry (EV) and it reduces green-house-gas 
emissions.

Can these benefits be monetized through existing mechanisms?
Yes, based upon electricity rates schedules, demand charges, and demand response program 
structures.

If not, how should they be valued?

Is ES cost-effective for this use?
Yes but a case by case basis

What are the most important barriers preventing or slowing deployment of ES in this use?
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The problem of demand charges associated with Fast Charging is not fully realized by the 
market. The solution is in the works, but not easily achieved, as site specific engineering and 
installation can be expensive and software and monitoring technology is only now being 
developed. From a regulatory perspective, Rule 21 currently prevents operators of charging 
stations with energy storage to export. This makes the use case less cost effective.

What policy options should be pursued to address the identified barriers?
The deployment of smaller energy storage elements (10-50 kWh) at private premises 

makes particular sense in conjunction with non-aggregated charging stations. As the cost of 
energy storage will continue to decrease, utilities will receive more SGIP applications. Like for 
solar in the past, it is pertinent to discuss whether SGIP can scale to support the deployment of 
EV’s. The Energy Storage (AB 2514) could facilitate the procurement of energy storage by end- 
consumers so the amount of distributed storage increases as the number of EV’s increases. This 
would alleviate the additional load on the grid that has shown difficulty to integrate intermittent 
sources (solar and wind) and will likely struggle to support intermittent loads (pockets of high- 
penetration of EV’s).

The deployment of larger energy storage elements (50-250 kWh) at aggregated charging 
stations is more complicated but can offer additional benefits to overall eco-system. Rule 21 
currently prevents third-party aggregators to benefit from additional revenue streams by making 
electricity available to the grid based on market price signals. This should be discussed as well as 
the role of the local utility.

Should procurement target or other policies to encourage ES deployment be considered for 
this use?

Procurement could be encouraged for owners of homes and business locations to support 
the additional load of EV’s in California (1.5 million EV’s by 2025).
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