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. Source: Green eMotion Project
‘ Business case
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INTRODUCTION & SCOPE

The IAHEV Executive CommitteeXC0o unanimously approvethe Task 28

at the Executive Committee meetimgMay 2014heldin Copenhagen

V2G =
Vehicle to Grid  l\/ohicle to Load Task 28 explores the

% V2X technologies and

accompanying issues

VEHICLE associated with the use of
EVEI-I?-S()THING electric storage from PEVs
v2v i
AT for uses other than powering
- b (NIST, 2010) the vehicles

Task 28 addresses these gaps by means
of creating an international network of
experts who conduct bi-annual meetings
on different strategic topics

There remain technological and economic
"knowledge gaps" in realizing the full
potential of V2X technology
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Countries

T e S i eoublc of Kores
e sl I

E i3 gents : “ @ %
- IREC“ 9,
..... ————— urted Ses _Germany -

Companies Possible new members for 2017

The Netherlands United Kingdom
L

e Relalalcls e R RIS N1
\ vll VEDECOM — —
Innovation CNCL AR ] | | NS

Proposed interreg |

collaborations: North Sea Region
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OBJECTIVES & WORKING METHOD

Analyzing the technical and Potential V2X modes and functionalities
economic viability Existing codes, regulations and BMs

Connecting and synchronizing
the different V2X research and
demonstration projects

-

International technical
information exchange

Continuous contact V2X technology key actors.
Coordination with other HEV |A Tasks

Expert Workshops

Promotion of new V2X
technology demonstration
projects

Collaboration with international

organizations and call for proposals
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recent developments Workshop VIII: Final event: Policy
and international Market recommendations
pilot projects potential and toolkit and Road

overvi ewo business Map

W | L
IEVE 2017 models <

Workshop IX

EEVC 2017:
V2X
Roundtable

Workshop VIl at EVS 30
30th International Electric

Vehicle Symposium &
Exhibition
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V2X Roadmap
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V2X ROADMAP

1A-HEV

Advanced
Hybrid and
Electric Vehicles
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V2X Projects Catalogue

Los Angeles Air
Force Base Vehicle
to Grid Pilot Project

Cotevos

nnnnnnnnn

Nikola Project "kl

‘Grid on Wheels

EnergyLab Nordhavn

Canadian V2X
nroiact
eDASH

PlanGridEV

SEEVA.City

Parker

Mave iabii
V2G EV School bus by demonsirating uehicle-to-grid a= the missinglink® of seonomic
comp: schoolbuses

Smart V2G

EDISON

SPIDERS JCTD

he design for Phase I also

ZEM2ALL

Smart Grid V2X
Energy & Mobility
Project

MERGE

Final report: Review of
Roadmap and pilot project
experiences
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V2X: Vehicle to everything T Opportunities and Challenges

0 Opportunitiesenabled by V2X technology

o Energyrelated applications:
AEnergyarbitrage for cost reduction, GO
emissionsand peak shaving

o Powerrelated applications
ARenewablenergy sources integration
ALoadfollowing

o Fastresponse applications
APowerquality and islanding. Security of
supply

0 Challenges to be faced by V2X
0 Regulatory framework definition

o Need for coordination with gridperators
o New stakeholders: EV aggregator

o Bidirectional power and communication infrastructure. Standardization.

Source: Willett Kempton, 2010.
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V2X technology contributes to ensursacure, sustainable and competitive energy
supply. Countries will be pursuingyfferent objectivesdepending on theispecific

energy context

’----------‘

s----------- —

!

ADDED VALUE
SERVICES TO BE
PROVIDED BY EVs
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Testing a 10kW V2M (Vehicle -to-Microgrid) system at IREC Lab

GOAL: Toanalyse the technical viabilitpf V2M systems in an

emulated household environment

£
Q
£ Microgrid
% central
= troll . .-
53 oo Emulation platform description

Communications protocol:

IEC61850

\

Local :
°°"“‘°'I controll
=

1 UKW Bldlrectbonal

A

Local control Microgrid

@ g“'ﬁi"
Services

Power devices

Photovulta ic pangls



FEAHTWJMENW?MEKY

HYBRID &

V2X R&D HYBRID &
| VEHICLE

Technobagy Collabaratian
Progeam

Testing a 10kW V2M (Vehicle -to-Microgrid) system at IREC Lab

GOAL: Toanalyse the technical viabilitpf V2M systems in an

emulated household environment

Test scenarios

Functionality Application

Energy Arbitrage

| (Cost Minimization) No range anxiety CM

Emulation platform 50% of grid tie

. D50
g Average DSO capacity
TE Microgrid P . N "
25 contra ower Balancin 25% of grid tie
g?; contrtoIILr g © g. D2 5
E EE\ Communications protocol: capaCIty
: ¥ Instantancous DS | p o i cula Mode PM
8 Power Balancing
S8
8%

Power devices
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Emulation behaviour on a typical day

01

002

e
o
o

Active Power [KW]
Energy cost [€/lkWh]

0.04

ooz

T

T T T T T T T T T T T T I T T TTT T™TTT T™TTT T™TTT T

S REROESFROER RO ERROLEYRYELRENEYROSEYRASE

T = B T R R et e el - T o T BT = = T B o BT S Y = = T L -

= ™ ™™ e T I I I I I I B B I |
Time[h]

e Wind  mmmm Solar o House Load s Grid SEEEEY == e Cost

A EV discharged during two peak hours (2323000) to supply house demand
A EV charged on early morning hours (4380)

A Notice: from 15:3617:30 thereir solar surplus used to charge tE&/

e s—
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Test CM - Results 1

9
8
7
Wk -1
6 o PG -
SW‘J 1 Hi I .
- g4 . ;
. < !
wi i
Ll i
ok
[¢]
o 2
1 —
g
0 =
; ©
Figure 17: Optimal energy sehedule from Tertiary conteol for 24h
1 a
-2
— Grid tie. Real time
-3 —-=--Grid tie. Adjustment [
===Crid tie. Forecast

2[6:45 19:50 19:55 20:00 20:05 20:10 20:15 20:20 20:25 20:30 20:35 20:40 20:45 20:50 20:55 21:00 21:05

A EV discharged during two peak hours (2123000) to supply house demand
A EV charged on early morning hours (4980)

A Notice: from 15:3017:30 thereir solar surplus used to charge the EV

A Low deviations: primary and secondary control set points fotersiary

A SOC from 55% to 54%
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D50 Test: Power balancing - Results
The distribution network capacity considered to be temporamalved(19:5120:21h)

g vesterr e e e R R T X

DSO Fiower Iiémitation: SkW :

A Once the EV is connected the
DSO limitation is not violated _ : : _
anymore and the battery is I B : ' : e L
discharged TR, ;

A There are even cases where
power drops to 3kW due to
wind power generation

g
:

4

3
Load not supplied

A -6% SOC at the end of the test 2 S Grid tie
I Wind
1 B Solar

. EV
— Supplied Load

18:45 19:50 19:556 20:00 20:05 2010 20:15 20:20 20:25
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D25 Test: Power balancing - Results

The substation capacity considered to be temporary reduced to 25% of its
capacity under normal operation conditions

A While the EV is not connected the primary and secondary control set points do n
follow DSO limitations

A When DSO limiation is removed, the grid tie power flow can supply all loads agai

A -13% SOC at the end of the test

10

Power [kK\W]

—— Load not supplied

I Grid tie

m— Supplied Load
19:50 19:55 20:00 20:05 20:10 20:15 20:20 20:25
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PM Test: Instantaneous DSO power balancing - Results
GOAL: Minimize the deviation from the DSO set point

A DSO signal set to OkW emulated for 5 min

A EV battery discharged for 5 min at 7kW (nearly supplies the whole household
demand when interconnection unavailable)

A -5% SOC at the end of the test

DSO Power limitation:

I Grid tie
| 1A

1 wind
I Solar

—Load
200:00 20:01 20:02 20:03 20:04 20:05 20:06 20:07 20.08 20:09 2010 2011 2012 20013 20:14 2015

e s—



I'EA INTERNATIONAL ENERGY AGENCY
HYBRID &.
V2X R&D ELECTRIC
\ VEHICLE
Technobagy Collabaratian

Program

Vehicle to Home / Vehicle to Building

Denmarkv2X Living.ab

January2016 Civil Works -after sales Aggregation

Factoryproduction Engineeringfunning Commerciabiddinginto DK2

B R LS L
e g v e o s ([Eregm o o o as gk o mepEed fuas e g

Imc g Source: ENEL, V Workshop Task 28, Paris October 2016
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EV User requirements /perception

Emerging market and value proposition: USA and Netherlands Source: JeDLix EEVCLT

Partners: TESLA, BMW, Renault, ENECO

Source: WS5,eMotorWorks
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