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NTOLBIE BT HND2, b) ~d) IZBL TIE, FEEMEFBROME H TWaeno
WDIHARTH D,

A LITERATURE REVIEW REVEALED 50 V2G PHYSICAL PROJECTS DELIVERING CLEAR USE =2 ™
CASES. EUROPE AND NORTH AMERICA ARE CLEAR HOTSPOTS OF ACTIVITY daioss @ icans

[CAMADA
REQ

Powsrstream plloc

. o s
FORTUGAL AND SPAIN \J:; Xy ’ buzingss pack
Wb o wiE | =i HONG KONG ! T e e
) VIG Agpregmor oroiecs

YGERDA 16, 5 N Zaman = ﬂ; : h _,/ Hong Kong V1G Filot oM 1 ¢ Ledobome 2012 4900+

Jr—— w2 o® = rar S = A F

BiuaSind Schodt Bus w017 8 M

Vs A Forss 012 3 50 PROJECTS IDENTIFED Ne PROJECTS

NAG Eryo, LCSD 015 L)

KA § by UCH e s Bafairs smbarling on our road-the-world trip, we nesd Our citera for projsct inclusion in st was for projects to. = °

NEEL inceruce. 3 o map out what's out thera. Through 2 | depic of V1G technology for a speciic use L b

S Do — Fors Caracn 2003 of literazure review, targsted diccuscions and Linkedin case. The list excludss deck-basad studies, mtpeﬂmﬂ!ul o

Galianiat w1 15 promation, we identified 50 projects that met the research and narrow technalogy demanstration 1

P Chngier VIG 200 threshold criteria for inclusion. The liceraturs review

- — S e e e i o

N = iy 5 ressarc) studies) rece
26 for Impcoved Grid Sl for Befebilicy 2 n UK, 2 docu 1. ALd stationary storage projects on the global NREL databate, and 4§
S iy Ld ity the data compilation on renewables projects conductad by
Messacimzacrs School Bus Piot 15 project list i provided in Appendix 1, an Trida Atsccmtions
INVENT 017 50 logged in Appendin 3
it s s el v of P s ATz, ARG i N T Thes

Torrance chocd o w2 v o s e 4 s i o s

V2G: GLOBAL ROADTRIP = 8

4211 HRTITHA TV V2G 7rY= 7 |
Hgt : (http://everoze.com/app/uploads/2019/02/UKPN001-S-01-J-V2G-global-review.pdf)

b. BXINOD VGI FHl

['V2G) OF—7— KT Web [F#HZMB LI=L 25, 2018 4 10 AKFAT 50 D FEGE
HEMEISNTNWD,  (EXD)

7L, KKHBEEZFRTHDL E, V26 & LTHRRMUMIERL TWDLEEOH L7 1
VxZ ME, TU~v—2® Parker 7R =7 NETFTHDHEDH, A7 ry=7 hov
VA AET AT OWTIHE LT,

Parker 7o =7 NOMEL, LTO#EY Th D,
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o MEMEM (BEV) ZE3H0H (&R - KR) ICTERIGRICER L, T
EHBIZE

o PAEMHEMNGITT 77— 20 bOFIC LY FEL Eh

o TarnamIE I &LV XMl Z 155

P“’Ie’ Frederiksberg Forsyning - Worlds First Fully Commercial V2G Hub

= Utility company — domestic gas, tap water, district
heating and sewage

« Approximately 100.000 Residents

= Part of greater Copenhagen

- 10x Nissan eNV200 electric Vans

- 10x ENEL V2G units (bidirectional 10 kW)

- Used mainly for maintenance and service tasks.

- Driving usage hours = Work day 07:00 - 16:00

- Frequency Regulation 16:00 - 06:00 weekdays; 2X 24 hours weekends

Participants:

Customer Aggregator Cars Charging Stations BRP S0

Project Leader
) —

(claicll NEAS A ENERGY ENERGINET

. 4212 N—=—7nmv=s k
g
(' http!/parker-project.com/parkers-vehicle-grid-integration-summit-was-sold-out-when-

v2g-results-were-presented/)

EMIZH DT VLTV I ANR—=T T — = TR A - KBS ER S =R F—
LokbC, B ER (HPE eNV200, 45 24kWh) % 10 B4 (GHGEA 2> Fix
10kW) ., i/ L TW Wi CER&R+IRH) IZ Parker 7022 =2 MZEV U Y —
AxtftL T 5,

Rl 0D FEFS HE OO - H OEAT /R — ATEEARIIT T RE~16 BRr & EE > TNDH 72,
V2G & L THIHTE 22 CFH @ 16 Rp~3FH 6 Bro> 14 Befi], (KH 1% 24 KF
il V2G IZ&NAlRe) 722 &b H Y, Parker 727 N TIL, 2D EV U YV —2%H|
LT, #usko> BRP (FAGEHELE, AADNAT v 7 7 —74N) BT, 7
v — 7 O R EMEHE Eberginet.dk 2iEHH T 5 B EHE TS (FCR-N

(Frequency Containment Reserve for Normal Operation : it & B)1EFH o & 5 £
UHF—=7) ICARLLTfER, P T % & 1,860ERO/G/4E (19 24 T5H) OFIEN & -
TcEmELTND,
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7272 L. Parker 7’7 ¥ = 7 MZiL Energinet.dk A% %] DKK (7> ~—7 7 0 —*x)

T 14,731,471 (HAH TR 21% 4,742 JTH) 2HELTEBY ., ZOREGEORIULIE F
NTWRWERETH 5,

parker DK2 FCR-N Availability Payments 2017 — 2018

Prices varies from year fo year and within year

SYSVIEW - 2017/2018 DATA
IN HOUR RANGE = 16 - 6
Start = 01/01/2017 00:00:00 End = 31/12/2018 00.00.00

— FCRN 2017
— FCR.N 2018
160f| - - 2017 Average 27.88
=« 2018 Average 44.34

120

Euro per MWh/h

0 50 100 150 200 250

300 350
Day of Year

Parker End Seminar - Grid Applications

4.2.1.3 THGZIZBIT D1k

i
(

http://parker-project.com/parkers-vehicle-grid-integration-summit-was-sold-out-when-

v2g-results-were-presented/)
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P"’I‘" Frederiksberg Forsyning - FCR-N Revenues Per Car Bid

FCR-N Revenues per car, Denmark
Total monthly (EUR/car)

&00 Avg: 1,860 EUR / CAR / year

500 476

&5

(=}

=1
w
w
©

225

EUR/month/car
w
(=]
Q

207
200 188 183 708
158 151 140
133 133 17
117 110 119 117 117 111
- I I I I I 1 ] I I I I 1 I I
. 1l 111
oo, R R L, LR L R I O . R RN T S .
R L A

& b A e ik 4 B A 3
EA R R R

November 27, 2018 Parker End Seminar - Grid Applications

4.2.1.4 BHENE - AX4.2.1.4 BEHE - ALY D ILA
Hih

(' http://parker-project.com/parkers-vehicle-grid-integration-summit-was-sold-out-when-

v2g-results-were-presented/)

c. KE®D VGI FHH4

BREE RIS IR ICBUR S KE A Y 7+ =T M T, ZHETEKRENTREBE LD
PE T A BHEDS ) S AT & 7228, 2012 4F, —EHILL LoD B B EAPE - B A A 1T 5 A
— 7 —IZ%F LT 2025 £ £ TIZ, EV RBRELEME L Wo 72 ZEV (Br = v g U H)
& PHV (77 A4 A7V v Ri) OWRGELRZ 15.4% % T5l& L2 X 5 BrEExt
IGEDOIRFEHE & K D ZEV (Zero Emission Vehicle) B3 E Sz Y, £7=, =
&= T, 2012410 A, 201342 H, 2013410 H ® 3 [AllZ7= > T, [Vehicle-
Grid Integration Roadmap Stakeholder Workshop| 723BAfE S4v, & DR Z S Zif <
T, B 7 =TINAKFELZES  CPUC) NIZVGL 7ry =7 b (EXAFRT
VGI Communication Protocol Working Group : VGICPWG) i hH EIF 7=,

VGI 7u v =7 NOFHEIZ, 7ry =7 MIZIT 2E NS0 ES (Lan
ST, WAWALR EV/EV REROFH) 7L<, Linb, Fud=2 Mg A /3 —
DE O AT MMEERZED 5D Tix7p <. EPRI CREE ) FIAFFERT) MBS A->T, A
— 772 V1IGIN2G 77 v b 7 #—2A (Open VGI Platform : OVGIP) Ofl:Akk% iE s X
2L LIERITH D,
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7. THRO®EY ., 006 V26 S TEINVINR—FET Ty N7 3 —LDELY
Hs T TlE722 <, VGI |[Zf#ET 52— R — B U CENEN 2ol EEZ2 <
75 TN E— B FE M A MR FERE— i AL DO FIEA A TV D AN B b s,

Proof of Concept Commercial

Enterprise
Priority 1 Use Case ' Priority 2 Use Case
Field Trial ! Field Tnal
! &

Market Entity Priority 1 Use Case Priofity 2 Use Gase
Simulation ! Commercialization Commercialization

Business Case ) Cusfomer /Business Market/Customer
Analysis i

Systems Engagement
MARKET ENTITY

4.2.1.5 OVGIP OBf% - 32k « E VAR AMEA TV a—b
Hi# : EPRI. Open Vehicle-Grid Integration Platform General Overview

Production

Priority 3 Use Cases

(FE1) ZEBEHNL, Z20%, BV 7 NV=T MU 92D (ZXxFhy b, AL, AV—F
R, =¥ Fa—tyY, =a—Vy—V— —a—I—2r FlLIdr a—F7AF R, N—
EY RN THHEATENTVWD,

ZOVGL 7rv=Z MIBWT, EPRIIZZORIEAR T Y 2 —/LIZHE-> T 2013 1
72— X 1BREICET, 2014 EI07 2 — X 1 EEFEEML TV 5,

Phase 1: Proof Of Concept “The Big Demo”, Sacramento - Basis for OEM /

Utilities Collaboration Led by EPRI

Charge Status Display

+ Development Phase: 08/2013-10/2014
+ Completed 10/16/2014 at SMUD

* Live Event - Executed OpenADR2.0b DR Event signal
through OVGIP to manage 7 OEM PEVs
+ Demonstrated Interoperability with multiple protocols
- SEP2.0, ISONEC 15118, OpenADR2.0b, Telematics

ikl
I,-l...l“-. T—-—
: I -

O] DR | ca

___Phase 1 Footprint and 12 Utility Participants

Eastern

B scw

£

U4

- B

N Southern B
L Sector s

:‘, --.‘.q 1 =
N,

The Line Up: 7 OEM PEVs

4.2.1.6 V27T X MIBIT D FEIES]
High . EPRI, 201743 H.

[Open Vehicle Grid Integration Platform Phase 2 Development and Demonstration Program |
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ERIZ, B2 7 A TR T 2 — X 1 FEEEBROBEE T, 22Kk0 350
Hilkicis D . 7T HEAED EV Zxt4t L L7 VIG ORGEN T2t Tn D

72k, OVGIP OBRFEIZY 7= > TlE, FEKE LOXKEXZ4E (Sumitomo Electric : SEI)
W7 2—=A10nb6Mb-oTkY, 7=—X 2B LU TOMATIT b TV

OVGIP Phase 2 Team Organization

BMW Consolidated Edison

Fiat Chrysler Group (In process) Hawaiian Electric

Ford Pacific Gas & Electric Co

Honda Puget Sound Energy (In process)
Mercedes-Benz 1 San Diego Gas & Electric

Nissan Southern California Edison
Toyota Southern Company

[GM, Tesla] — Observers

[VW Group] — Con5|dering Joining

Program Coordination Team Program Management IT Solution Developer

EPRI EPRI [ sumitomo Electric (SEI)
Automotive OEMs
Sumitomo Electric (SEI)
Utility Staff

4 4.2.1.7 7 x=—2R 20D AL N—HERE
Hii . EPRI, 2017 4 Infrastructure Working Council TWC) Meeting Day One Presentation

EPRI CTIZUA T D HFFHIZESWNT OVGIP DA ¥ 7 =— R /P —E R &R LT= -
o HEOBEMEA—H—0D EV,/ D EV F£lEsz A, R, B Lo
HIODT T N7 — LT 5
o BETCOENBHLEBEEBEBEA—D—BEZXDH, A ¥ 72— RA%HMT 5
o WD, HEIHEA—H—DT L~T 47 A, ax7T v K« h—HiiEiEHT
L, HEIEA =D —I2H, HOREOHRELFI-ED K975
o HENENTZ EVRETEHOT —XERZHMTEXDHEIIZTD
BHSANT A V2 7 = — A LW@EICIHEET 7 ha v ERAT S
o flix® BEMS, HEMS, f£&EA v 77 DA F 7 = — R /Y 7R"— N A[HE
T—=XT 7 F ¥Rt ET 5D
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OPEN VGI PLATFORM

UTILITY/
INFRASTRUCTURE
INTERFACE

GRID SERVICES

UTILITY
DRAS

IEEE 2030.5/
IECASO 15118/
IEEE 2030.1.1/
OpenADR 2.0b

Data Analytics:
Energy Use,
Behavior, Customer
Preferences

EVSE Network
Interface

CHARGING
NETWORK
PROVIDER

4

BUILDING
EMS

PRIVACY & SECURITY

Source: Electric Power Research Insttute, 2016
4218 A—7UVNGI 77> F74—2A
H# . EPRI,

[Advanced Energy Communities: Grid Integration of Zero Net Energy communities]

EEE, 72— X 3 ~DOEEIEEE B ATE OVGIP DA V2 T = — A /P —E RAER
L7ebDTHDHM, EPRI OFR—L—Y k7 x2—X 3 ICEMRT 2 FEHRITHE L TA
B STV,

ZZFETEPRLIF, BABMRICH AT BV 2l NAVA—OEEZRY L, A
BT 2—AEFEDDHZO, PG TTayey h~3xP A MEEBIZ, VGI D
T—%T 7 FEEICERL TEN, AT = MIBMUEAEKELIZET
Uy 7Lz 2 A, HEEASEMEAT S EV BEEHROT — 28 /7 — 2 Ik
SO, W > T BENE A — I — D RN A NE AP, 7=2—X3 D
B, D7e< &b 2019 4 3 ARERTRIAA L TV W TH D,

d. AAR®D VGI F4i
AARIZBWTS, BREBHEORRMHOEIEFRD & < 2 oITRebnTE T,
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4.2.1.10
Hih . NEDO, [NEDO Smart Community Case Study|

PLFCl, 2018 AEFEITIRPEL DSBHAR LT~ V26 EiFHEIZHOWT O EEZ BN T 5,
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