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projects.



VEHICLE-TO-GRID (V2G)INTRO

V2G: GLOBAL ROADTRIP

Connecting the worlds of energy & mobility
Making the EV an integral part of the future (decarbonised) grid 

VEHICLE TO GRID or ‘V2G’ -

TWO WAY FLOW OF POWER TO 

AND FROM THE VEHICLE

SMART CHARGING or ‘V1G’:  

CONTROLLING RATE AT 

WHICH CAR IS CHARGED
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MAPPING OUT OUR 

JOURNEY

CHAPTER 1

4

Every good roadtrip begins with a plan. 
plan. What projects are out there? We 
We survey the literature and contact 
contact leading experts to form a 
definitive list.



THE V2G MAP OF THE WORLD

No PROJECTS

0

1

2-3

4+

M-tech Labo 2010 5

Osaka business park

Toyota Tsuho/ Chubu / Nuvve 2018

V2G Aggregator project 2018

Leaf to home 2012 4000+Hong Kong V2G Pilot 2011 1

Korean V2G 2015 3

City-Zen Smart City 2014 4

Smart Solar Charging 2015 22

NewMotion V2G 2016 10

Amsterdam Vehicle2Grid 2014 2

Solar-powered bidirectional EV 

charging station 
2015 1

Hitachi, Mitsubishi & Engie 2018 1

NETHERLANDS

GERMANY

Redispatch V2G 2018 10

Honda, Offenbach 2017 1

INEES 2012 40

Vehicle-to-coffee 2015 1

Nissan Enel UK 2016 100

Network Impact of Grid-

Integrated Vehicles
2018 16

Hitachi - IoS Smart Island 2017

ITHECA 2015 1

EFES 2013 4

UK

Porto Santo PO 2018

GrowSmarter SP 2015 6

Zem2All SP 2012 6
NYSERDA 2016 5

JumpSmartMaui 2012 80

BlueBird School Bus 2017 8

US Air Force 2012 13

NRG Evgo, UCSD 2015 9

KIA / Hyundai / UCI 2016 6

NREL Integrate 3

US DoD – Fort Carson 2013 5

Grid on wheels 2012 15

Fiat-Chrysler V2G 2009

Clinton School Bus Demo 2014 6

V2G for Improved Grid Stability for Reliability 2015 2

UCLA WinSmartEV 1

Massachusetts School Bus Pilot 2015

INVENT 2017 50

Torrance School Bus 2014 2

USA

PORTUGAL AND SPAIN

Elia V2G BE 2018 2

Suvilahti pilot FI 2017 1

Grid Motion FR 2017 15

Genoa pilot IT 2017 2

SEEV4City Multiple 2016 13

OTHER EU

DENMARK

IREQ 2012 1

Powerstream pilot 2013

CANADA

HONG KONG

JAPAN

KOREA

PROJECT 

NAME

START

YEAR

NUMBER

OF CHARGERS

KEY
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Parker 2016 50

ACES 2017 50

https://www.evwind.es/2012/06/13/mitsubishi-motors-to-use-electric-vehicles-for-vehicle-to-grid-v2g/19083
https://www.level-network.com/wp-content/uploads/2018/02/Tomoko-Blech-CHAdeMO.pdf
http://nuvve.com/2018/06/first-v2g-project-defined-for-japan/
https://www.mitsubishi-motors.com/en/newsrelease/2018/detail1124.html
https://www.nissan-global.com/EN/TECHNOLOGY/OVERVIEW/vehicle_to_home.html
http://www.cityzen-smartcity.eu/ressources/smart-grids/vehicle2grid/
http://smartsolarcharging.eu/en/
https://newmotion.com/en/drive-electric/v2g-charging-next-generation-technology
https://www.tudelft.nl/ewi/over-de-faculteit/afdelingen/electrical-sustainable-energy/dc-systems-energy-conversion-storage/research/electric-vehicle-supported-pv-smart-grid/
https://bizz-energy.com/hitachi_mitsubishi_und_engie_koppeln_e_auto_mit_gebaeude
https://www.tennet.eu/fileadmin/user_upload/Company/News/German/Hoerchens/2018/20180313_PM-Redispatch-e-vehicles_EN.pdf
https://hondanews.eu/eu/en/cars/media/pressreleases/124178/honda-installs-new-bi-directional-charging-technology-at-european-randd-centre
https://www.volkswagen-media-services.com/en/detailpage/-/detail/Intelligent-integration--Electric-vehicles-reduce-power-fluctuations-/view/3677831/61f6afd1b38119ef1fee028ac6ebe96a?p_p_auth=4M9ClfJz
https://www.mobilityhouse.com/int_en/magazine/press-releases/the-mobility-house-brews-coffee-using-green-electricity-from-an-electric-car.html/
https://newsroom.nissan-europe.com/uk/en-gb/media/pressreleases/145248
http://www.smarternetworks.org/project/nia_npg_014/documents
http://www.hitachi.eu/sites/default/files/fields/document/press-release/news_release_20170315_isle_of_scilly_hitachi_europe.pdf
http://www.cenex.co.uk/vehicle-to-grid/itheca/
http://www.cenex.co.uk/vehicle-to-grid/efes/
https://www.greentechmedia.com/articles/read/renault-helps-an-island-ditch-fossil-fuels-with-v2g-technology
https://www.endesa.com/en/projects/a201702-growsmarter-innovative-solutions-for-smart-cities.html
https://www.chademo.com/smart-city-project-in-malaga-with-29-chademo-chargers-inaugurated-by-spanish-crown-prince-felipe/
http://myemail.constantcontact.com/NYSolar-Smart-September-Newsletter.html?soid=1101960157170&aid=-WVaIvsvetE
http://social-innovation.hitachi/en/case_studies/smartgrid_hawaii/index.html
https://www.green-technology.org/gcsummit18/images/ZEV-School-Buses.pdf
http://www.electricvehicle.ieee.org/files/2013/03/DoD-Plug-In-Electric-Vehicle-Program.pdf
http://www.utilitydive.com/news/how-nrg-is-testing-the-next-step-of-energy-storage-vehicle-to-grid-integra/409464/
http://insideevs.com/kia-providing-6-soul-evs-to-university-of-california-irvine-for-v2g-testing/
https://www.nrel.gov/news/program/2017/connecting-electric-vehicles-to-the-grid-for-greater-infrastructure-resilience.html
https://www.army-technology.com/news/newsus-army-receives-bidirectional-electric-vehicle-chargers/
http://grid-on-wheels.com/
EPRI
https://www.clintonfoundation.org/clinton-global-initiative/commitments/launching-market-electric-school-buses
https://www.energy.ca.gov/research/notices/2017-12-05_workshop/presentations/05_EPRI_14-086-DistributionConstrainedV2GServices.pdf
http://smartgrid.ucla.edu/projects_evgrid.html
https://www.mass.gov/files/documents/2018/04/30/Mass DOER EV school bus pilot final report_.pdf
http://www.energy.ca.gov/business_meetings/2017_packets/2017-06-14/Item_13_EPC-16-061.pdf
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2014/2014-feb7-010.pdf
https://www.evconsult.nl/kunnen-elektrische-voertuigen-belgisch-elektriciteitsnet-ondersteunen/
https://www.helen.fi/en/news/2017/first-two-way-charging-point-in-finland-to-be-installed-in-helsinki/
https://media.groupe-psa.com/en/gridmotion-project-reducing-electric-vehicle-usage-cost-thanks-smart-charging-process
https://www.enel.com/media/press/d/2017/05/enel-energia-nissan-italia-and-iit-join-forces-for-the-development-of-electric-mobility
http://www.northsearegion.eu/seev4-city/about/ & http:/www.northsearegion.eu/media/4384/summary-state-of-the-art-report-seev4-city.pdf
http://electriccarsreport.com/2012/07/hydro-quebec-launches-v2g-v2h-project/
https://www.powerstream.ca/attachments/SmartGrid-OT-MicroGridTechnology.pdf
http://parker-project.com/
https://sites.google.com/view/aces-bornholm/home


STOP-OFFS ON THE 

WAY

CHAPTER 2
Right, so we’re off! Time to see the must-see 
landmark projects! We shortlist 3 showcase 
projects and marvel at what’s been achieved, 
taking Dashboard Snapshots along the way.
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SERVICE PROVISION

CITY-ZEN
Small-scale commercial trial of DSO service,

engaging diverse customers: commercial, individual & car-sharing

2014-19

Dutch project with 4DC V2G chargers – with 
pioneering focus on DSO services. Adopting a 
holistic commercial, social and technical approach, 
with multiple power sector use cases. ALLIANDER DSO

NEWMOTION CPO

ENERVALIS EMS

MAGNUM CAP Charger

PARTNERS

TECHNICAL1.

PROJECT FOCUS

COMMERCIAL2.

SOCIAL3.

DSO TPI

SERVICE

V2G?

WHEN TO ACT

TRIGGERING ACTION

RESPONSE SPEED

DURATION OF SERVICE

STATUS

Constraint management & Power quality Imbalance and energy trading

V2G V2G

Pre-fault When spreads are high

Forecast on USEF platform During market peaks/troughs

Within minutes/hours Settlement Period – 15 mins

Minutes-hours Minutes-hours

Testing ongoing Testing ongoing

BENEFICIARY

PROJECT VALUE €300k for equip. + subsidised labour.

“Let’s revise grid acceptance 

standards for V2G chargepoints”
- Marisca Zweistra, Alliander

MARKET

DSO is engaging proactively with V2G, and this is expected to create new revenue 

opportunities. Barriers include legacy solar subsidy regime, and unclear grid acceptance 

requirements

SERVICE

TECHNOLOGY
Slow Starter amendments required initially in chargepoint; now chargepoint is demonstrated 

in operational environment.

BATTERY USAGE FOR V2G: 
Minimum SoC of 20-30%. When car arrives at chargepoint, immediately bring down to 45% SoC.  

OPERATIONAL SNAPSHOT

USER BEHAVIOUR

Commercial customer well-engaged; 

this is believed to partly be due to 

their strong green credentials at 

management level and emphasis on 

resilience, and maximising PV self-

consumption.

Payment of 10Eur cent/hr helps 

engagement but is subsidised; 

concerns if payment is at (lower) 

market rates. 

ARCHITECTURE

Project adopts the Universal Smart 

Energy Framework (USEF) platform.

All stakeholders can access forecast 

system needs day-ahead, hour-

ahead or on the spot.

AVAILABILITY & PERFORMANCE

Pleased with response time; only 

marginally slower than stationary 

batteries. Biggest challenge was with 

availability of assets for usage (i.e. 

plug-in time plus appropriate State 

of Charge - SoC). This was 

particularly problematic given the 

small scale of the pilot (4 chargers), 

meaning that during some periods, 

storage was not available. 

CUSTOMER SNAPSHOT

Commercial value still to be quantified. A key challenge is 

that services such as grid congestion management are not 

clearly priced in the market.

V2G benefits are expected to be particularly high when 
customers have onsite solar and consume energy in 

evenings.

SEGMENT
HOUSEHOLD & 
COMMERCIAL

CHARGING

LOCATION

WORK &
PUBLIC

CHARGE

POINT

4 DC V2G 

chargers, 10 kW, 

MagnumCap
VEHICLE

2 Mitsubishi 
Outlander, 2 Nissan 
EV200 (mini-an), 1 
Nissan LEAF

CUSTOMER 

OFFER

Variety of customers: 

- 2 commercial minivan users

- 1 individual with irregular driving behaviour

- 1 individual with routine behaviour (corporate lease)

- 1 car ordered by app as part of car-sharing solution. 

PLUG-IN TIME variable0hrs 24hrs

Customers paid flat rate of 10 
Euro cents/hour of plug-in time 

(subsidised by public funding)

M
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2 2READINESS

LEVEL

PROJECT WEBPAGE

http://parker-project.com/
http://www.cityzen-smartcity.eu/wp-content/uploads/2016/01/cityzen-kif-lian-integration-v2g.pdf


M-TECH LABO

“We proved the technical 

feasibility of vehicle-to-building 

five years ago.

The next challenge is economics”
-Project representative, Mitsubishi Corp.

• Vehicle-to-Building (V2B) trial for behind-the-

meter services

• Building energy peak shaving proven with electric 

cars and 2nd life batteries

• No noticeable impact on battery degradation.



CITY ZEN 

• Introduced ‘slow start’ to chargers to help 

overcome issues with voltage inrush (implications 

of this for speed of response) 

• V2G can help increase local consumption of solar 

(charging on excess in day and exporting at night)

• DSO services not priced effectively in the market“Let’s revise grid 

acceptance standards 

for V2G chargepoints”
- Marisca Zweistra, Alliander



JUMPSmartMAUI

• Successful in reducing in peaks on system

• Export limited to 1kW, due to regulations 

although 6kW charger capacity

• Single user group (families) meant limited diversity 

and restricted when V2G could be provided (just 

evenings)

• No incentive provided to users, which may have 

reduced how often people plugged in at home.

“We delivered V2G at scale…

from real world families we had 

no control over”
- Project representative, Hitachi



OUR LEARNING 

JOURNALCHAPTER 3
This time away has prompted some reflection. 
We log what we’ve learned – and the 
implications for the UK.   
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LESSONS
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1. ADAPT INTERCONNECTION 

STANDARDS & PROCESSES

FOR NETWORK OPERATORS

A key challenge is that services such as 

grid management are not clearly 

priced in the market

City-zen project

Speed of response, duration and availability all 

need to be carefully considered

Parker project

It takes 6 months to connect a V2G 

charger in the UK
NPG project

2. CLARIFY THE VALUE OF DSO SERVICES

3. DESIGN SERVICE SPECIFICATIONS WITH V2G 

IN MIND



LESSONS

13V2G: GLOBAL ROADTRIP

4. MATURE THE HARDWARE

FOR INDUSTRY

We had 80 families using the vehicles ‘normally’, 

typically plugging in on return from work. This 

limited diversity and restricted when V2G could 

be provided 
JumpSmartMaui Project

i.e. (1) where export is required (2) locations with 

surplus solar capacity; (3) markets with high peak 

pricing or charges; and/or (4) for longer duration 

services
Report conclusion

High cost and performance issues with 

chargers 
Cited by many project

5. TARGET SERVICES WHERE V2G 

ADDS VALUE

6. SEGMENT USER BEHAVIOUR



LESSONS

14V2G: GLOBAL ROADTRIP

1. ADAPT INTERCONNECTION STANDARDS & 

PROCESSES

2. CLARIFY THE VALUE OF DSO SERVICES

3. DESIGN SERVICE SPECIFICATIONS WITH V2G 

IN MIND

4. MATURE THE HARDWARE

5. TARGET SERVICES WHERE V2G ADDS VALUE

6. SEGMENT USER BEHAVIOUR

FOR GOVERNMENT

Support and enable

FOR INDUSTRYFOR NETWORK OPERATORS



AND 
FINALLY…
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“We are celebrating our second full year of providing 

frequency response to the Danish TSO”
- Marc Trahand, nuvve

CURRENTLY,  COMMERCIAL V2G OFFERS AVAILABE IN: DENMARK, UK & US

Commercial V2G rollout in UK

- Innovate UK projects -



BIG THANKS TO OUR CONTRIBUTORS

Alliander: Marisca Zweistra

BYD: Mike Kerslake

Cenex: Adrian Vinsome

CLP: Edmond Chan

Hitachi Ltd: Seiji Sato, Shinichi Kasai

IEA: Cristina Corchero García

KEPCO: Son Chan, Ha Yeon-Kwan

THANKS FOR LISTENING

REPORT AVAILABLE AT:
http://everoze.com/app/uploads/2018/10/UKPN00

1-S-01-H-V2G-global-review-compressed.pdf

Lomboxnet: Robin Berg

Mitsubishi Corp: Makoto Takeuchi, 

Junichi Kimura

Mobility House: Marcus Fendt, 

Anja Strunz

NRCan: Hajo Ribberink

Nuvve: Paige Mullen, Marc Trahand
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