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On average, EVs charge 52% of the time they are plugged-in 

Source: Green eMotion Project  

Business case 
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INTRODUCTION & SCOPE 
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

V2X 
  

VEHICLE 
TO 

EVERYTHING 
 

(NIST, 2010) 

Task 28 explores the 

technologies and 

accompanying issues 

associated with the use of 

electric storage from PEVs 

for uses other than powering 

the vehicles 
 

There remain technological and economic 

"knowledge gaps" in realizing the full 

potential of V2X technology 

Task 28 addresses these gaps by means 

of creating an international network of 

experts who conduct bi-annual meetings 

on different strategic topics 

The IA-HEV Executive Committee (ExCo) unanimously approved the Task 28 
at the Executive Committee meeting in May 2014 held in Copenhagen 

… 
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OBJECTIVES & WORKING METHOD 

 

 

Analyzing the technical and 

economic viability 

Potential V2X modes and functionalities 

Existing codes, regulations and BMs 
1 

Connecting and synchronizing 

the different V2X research and 

demonstration projects 

Continuous contact V2X technology key actors. 

Coordination with other HEV IA Tasks 
2 

Coming up with a policy making 

toolbox and a technology 

roadmap 

Definition of a typical set of country specific 

systems and regulatory frameworks for the choice 

of a given portfolio of energy policy options 
3 

International technical 

information exchange 
Expert Workshops 4 

Promotion of new V2X 

technology demonstration 

projects 

Collaboration with international 

organizations and call for proposals  
5 
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Countries 

Spain Switzerland 

United States 

Companies 

France 

Germany 

Republic of Korea 

Denmark 

Operating 
Agents 

Ireland Canada 

External 

collaboration 

SEEV4-City 

 

 

 

Netherlands 
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GENERAL TASK INFORMATION 
  



● Challenges to be faced by V2X 

o Regulatory framework definition 

o Need for coordination with grid operators 

o New stakeholders: EV aggregator 

o Bidirectional power and communication infrastructure. Standardization. 

 

V2X: VEHICLE TO EVERYTHING – OPPORTUNITIES AND 

CHALLENGES 
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● Opportunities enabled by V2X technology 

o Energy related applications: 

 Energy arbitrage for cost reduction, CO2  

emissions and peak shaving 

o Power related applications 

 Renewable energy sources integration 

 Load following 

o Fast response applications 

 Power quality and islanding. Security of  

supply 

Source: Willett Kempton, 2010.  
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V2X: Vehicle to everything 
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Security of supply: 
• Use of V2X as a back-up resource 
• V2X applications for service restoration 

Sustainability: 
• RES integration 
• Emission reduction 
• Power smoothing 

Economy: 
• Energy Arbitrage 
• Ancillary services 

• Investment deferral 

V2X technology contributes to ensure a secure, sustainable and competitive energy 
supply. Countries will be pursuing different objectives depending on their specific 
energy context. 

ADDED VALUE 
SERVICES TO BE 
PROVIDED BY EVs 

FINANCIAL 
INCENTIVES FOR 
THE EV OWNER 
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MAIN BENEFITS OF V2X  
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V2G 

 

 

 

Renewable 

energy 

storage 

Better integration 

of renewable 

resources 

Reduce peak 

power demand 

Enhance grid 

stability, reliability 

and security 

Provide grid 

services 

Higher independence 

Wholesale power market participation 

Decrease investment new power plants 

Generate revenues 

MAIN BENEFITS OF V2X  
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V2G 

V2L 

 

 

Renewable 

energy 

storage 

Better integration 

of renewable 

resources 

Reduce peak 

power demand 

Enhance grid 

stability, reliability 

and security 

Provide grid 

services 

Higher independence 

Wholesale power market participation 

Decrease investment new power plants 

Generate revenues 

Emergency power 

Provide power in 

remote sites 

Self Consumption 

Generator when 

outages 

MAIN BENEFITS OF V2X  
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V2G 

V2L 

V2H 

 

Renewable 

energy 

storage 

Better integration 

of renewable 

resources 

Reduce peak 

power demand 

Enhance grid 

stability, reliability 

and security 

Provide grid 

services 

Higher independence 

Wholesale power market participation 

Decrease investment new power plants 

Generate revenues 

Emergency power 

Provide power in 

remote sites 

Self Consumption 

Generator when 

outages 

MAIN BENEFITS OF V2X  
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Emergency power 

Renewable 

energy 

storage 

Wholesale power market participation 

Better integration 

of renewable 

resources 

Reduce peak 

power demand 

Decrease investment new power plants 

Enhance grid 

stability, reliability 

and security 

Provide grid 

services 

Generate revenues 

Provide power in 

remote sites 

Generator when 

outages Higher independence 

V2G 

V2L 

V2H 

V2V 

Help other 

EVs 

Efficient EV parking 

management 

Self Consumption 

MAIN BENEFITS OF V2X  

                                         Conclusions                                          V2X R&D Task 28 Intro 



Source: RT EVSE’17 E. Mascarell NISSAN 
 

Enhance
d Optional 

  

•  Revenue generation as expected 

•  It is the cheapest solution for 
balancing the grid. 

•  Reduces the TCO of the car 

•  Owner could become an agent in 
the Energy market. 

•  Combines with PVs and Storage. 

Nissan approach to UK markets  
  

POTENTIAL MARKETS/OEM PERSPECTIVE 
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• Reduce Total Cost of Ownership 
(TCO) 

o Proper regulation needs to 
be ensured. 

o While bearing in mind that 
EV objective is 
transportation! 

• Ease of use (standard back-end) 
– EV user engagement, 
education 

• Privacy and cyber-security 

• EV Warranty 

EV USER REQUIREMENTS/PERCEPTION 
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EV USER REQUIREMENTS/PERCEPTION 

16 

Source: WS5,eMotorWorks 

Source: RT EEVC17 

Emerging market and value proposition: USA and Netherlands 
  

Source: JeDLix EEVC17 

Partners: TESLA, BMW, Renault, ENECO 
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TESTING A 10KW V2H SYSTEM AT IREC LAB 

To analyse the technical viability of V2H systems in an 
emulated household environment 

GOAL: 

Emulation platform 

Source: D3.2: Testing of a 10kW V2M system in IREC Microgrid testing facilities, IREC 

                                         Conclusions                                          V2X R&D Task 28 Intro 

Test scenario: cost minimization 

 EV discharged during peak hours to supply house demand 
 EV charged on early morning hours (4:00-5:30) 
 Notice: from 15:30-17:30 there ir solar surplus used to charge the EV  
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TESTING A 10KW V2H SYSTEM AT IREC LAB 

To analyse the technical viability of V2H systems in an 
emulated household environment 

GOAL: 

Emulation platform 

Source: D3.2: Testing of a 10kW V2M system in IREC Microgrid testing facilities, IREC 
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Test scenario: Power balancing 

 The distribution network capacity considered to be temporary halved  
 While the EV is not connected the set points do not follow DSO limitations 
 When DSO limiation is removed, the grid tie power flow can supply all loads again 
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Earn money from 
the

energy
supplier 

Better grid 
stability

2 days of
household 
electricity

Partnership announced at 85th International Motor Show (March’15) 

PRODUCT AND TECHNOLOGY DEVELOPMENT 
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http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Flag_of_Europe.svg
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Source: ENEL, V Workshop Task 28, Paris October 2016 

PRODUCT AND TECHNOLOGY DEVELOPMENT 

                                         Conclusions                                          V2X R&D Task 28 Intro 



INTERNATIONAL PROJECTS 
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Denmark V2X Living Lab – NIKOLA project  

Source: ENEL, V Workshop Task 28, Paris October 2016 

January 2016 Civil Works + after sales 

Factory production Engineering Tunning Commercial bidding into DK2 

Aggregation 
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Potential earning with 10kW V2G units (FCR-N, ~14 h/day)  

120 Euro/Month per Vehicle 

Timing:  2013 to 2016 Funding: ForskEl Budget: € 2 million 

Partners: SEAS-NVE, EURISCO, NUVVE, DTU 

- 10x Nissan eNV200 electric Vans 

- 10x ENEL V2G units (bidirectional 10 kW) 

- Used mainly for maintenance and service tasks.  

- Usage hours = Work day 7 AM – 4 PM   
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INTERNATIONAL PROJECTS 

Denmark V2X Living Lab – NIKOLA project  

Source: DTU, V Workshop Task 28, Jeju Island, March 2017 
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Denmark V2X Living Lab  

Source: ENEL, V Workshop Task 28, Paris October 2016 

INTERNATIONAL PROJECTS 

                                         Conclusions                                          V2X R&D Task 28 Intro 



24 

V2H available as back-up storage and bill saving tool in Japan 

 About 10% take rate 
 Strong government incentive 

(about $2,500 after rebates) 
 3-4 different V2H/V2B devices 

are now available 
 Use covered by LEAF warranty 

in Japan 

Use Opportunities:  
• Back Up Power - Emergency power  
• TOU Rate Arbitrage - if utility has Time-of-Use rate, opportunity to use VE 

battery at peak hours, then charge at night. 
• Renewable Energy Self-Consumption - Consume excess solar in the day, 

with PV-over generation Source: Nissan  Motor Company 

INTERNATIONAL PROJECTS 
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http://www.google.co.jp/url?url=http://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E3%81%AE%E5%9B%BD%E6%97%97&rct=j&frm=1&q=&esrc=s&sa=U&ei=BiS3VOLwDeHCmQWvqYKwDw&ved=0CBYQ9QEwAA&usg=AFQjCNHdA4PsSNTEiOYBFZVns5cJEazWew
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How? 
• PG&E contacts the BMW server and requests load drop (up to 100 kW total)  
• BMW i selects vehicles for delayed charging of up to one hour 
• Smart meters installed by PG&E verify that total desired load drop is achieved 

INTERNATIONAL PROJECTS 
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- Lack of standardization 

- Rules and business 

processes must be clear 

- Non-uniform 

communication protocols 

- Battery 

degradation 

- No EV full charge 

availability guarantee 

- Limited coordination 

between stakeholders 

26 

Market and 
Regulation 

Technology 
developments 

User’s 
engagement 

- Awareness of 

V2X capabilities 

is scarce 

- Subsidies needed 
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MAIN V2X DETECTED BARRIERS 



CONCLUSIONS 
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Task 28 
Outputs 

 Key barriers preventing the roll out of V2X technologies have 
been identified  

 V2X Roadmap to be published end 2017 

 Task 28 running until end 2018 



CONCLUSIONS 
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Task 28 
Outputs 

V2X R&D 

 Key barriers preventing the roll out of V2X technologies have 
been identified  

 V2X Roadmap to be published summer 2017 

 Pilot in DK validated technology and the full chain of V2G 
services 

 Lab research shows that V2G system is capable to follow erratic 
variations of the power set points with short periods of time  

 Nowadays, OEMs and utilities are starting the implementation 
of V2G market solutions worldwide. 

 Business models adapted to the different regulatory 
frameworks are still needed.  

 Further development on standards and protocols would help 
for the massive roll out.    

 Task 28 running until end 2018 



2017 2018 

 

Session at EVS 30 

30th International 

Electric Vehicle 

Symposium & Exhibition 

Workshop VI: “V2X 

Business Models, 

recent developments 

and international pilot 

projects overview” 

IEVE 2017 

 

Workshop VII 
Final event: 

Policy 

recommendations 

toolkit and Road 

Map  

EEVC 2017: 

V2X 

Roundtable 

 

2016 

WSED’17: 

V2H plenary 

 
Workshop  

with 

Newcastle 

University 

 

Kick off 

SEEV4City. 

May 2017 

 

NEXT TASK 28 EVENTS 
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EEVC 2018 
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V2X Roadmap 

V2X Projects Catalogue 

Scientific Book 

TASK 28 OUTPUTS 

2017 2018 

Final report: Review of 

Roadmap and pilot project 

experiences 
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Manel Sanmartí & Cristina Corchero 

Operating Agents  
 msanmarti@irec.cat                 ccorchero@irec.cat   

 
 
 
 
 
 
 
 
 

iea-hev@irec.cat 

http://www.ieahev.org/tasks/home-grids-and-v2x-technologies-task-28/  
 

Thank you! 
 
Any questions?  
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