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V2G — An Economic Game Changer in E-Mobility?
EVS30 — 10th of October 2017
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Vehicle-2-Grid market structure
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The Balancing market

Nord Pool System Distribution
(energy responsible responsible
exchange) (TSO) (DSO)

Aggregator
Retailers and
trading comp.
Sub-
aggregato
r
Customers
(flexible load) B
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Grid Variables and factors for FCR

Factors

Design of reserve type
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Aggregated service

EV penetration
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Volume of market

High impact
< >
Medium impact
Low impact
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/ Frequency & timing \

Variables

Service duration

Divisible & indivisible bids

Asymmetric & symmetric bids

Bid size

Single & linked bids

\ Pricing & settlement /
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Grid services

TSO
- FCR
FNR
New services

Color Key:
Fed: Generabon

Green: Distribubon
Black: Customer

Blue: Transmissian

Generating Station

ma i A

-

Transmission lines

765,500, 345,230, and 138 KV

Substation
Step Down
Trans&rmer

I
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Transmission Customer

Generating

Step Lp

Trans®rmer

138KV or 230KV

A4

-

DSO
- New market
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Subbransmission
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TEEEEL 26KV and 69Ky

3{ Primary Customer
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Secondary Customer
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TSO Market designs

Variables

Auction
frequency

Product
duration

Linked bids
possible

Divisible/Indivis
ible bids

Exclusive bids
Bid Symmetry

Combined
auction

Minimum  bid
size

Payment type

Design score

DK2 —
Energinet.dk

Daily

6 hours

1-6 hours

Yes — 6 hours

Indivisible

No maximum

No

Symmetric

Yes

0,3 MW

Pay-as-bid

3,5

GER — 50Hertz
Transmission
GmbH
Weekly

144 hours

168 hours

No

Divisible

No maximum

No

Symmetric

Yes

1MW

Pay-as-bid

BEL- Elia

Weekly

1,5 week

168 hours

Yes

Divisible

No maximum
Yes
Symmetric/Asy

mmetric
Yes

1MW

Pay-as-bid

TSO response across examined European markets

GB — National
Grid

Daily

1 hour

1-9999 min

No

Divisible

No maximum

N/A

N/A

N/A

N/A

Pay-as-bid

1,5

NOR - Statnett

Daily

6 hours

1 hour

No

Indivisible

No maximum

No

Symmetric

Yes

1MW

Marginal pricing

NL - TenneT

Weekly

144 hours

168 hours

No

Indivisible

No maximum

No

Symmetric

Yes

1MW

Pay-as-bid

2,5

FIN - FINGRID

Daily

6 hours

1 hour

No

Indivisible

No maximum

No

Symmetric

Yes

1MW

Marginal pricing

FRE - RTE

Weekly

144 hours

168

No

Divisible

No maximum
No
Symmetric/Asy

mmetric
Yes

1MW

Pay-as-bid

2,5

IRE — Eirgrid

Daily

1vyear

N/A

No

Divisible

No maximum
N/A
Symmetric/Asy

mmetric
N/A

1MW

Regulated price

1,5

SWI — Swissgrid

Weekly

144 hours

168 hors

No

Indivisible

No maximum

No

Symmetric

Yes

1MW

Pay-as-bid

2,5

SWE -
Svenska
Kraftnat

Daily

6 hours

1 hour
Yes
Indivisible

No maximum
No
Symmetric

Yes
0,3 MW

Pay-as-bid
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Best FCR market for V2G

Country score Total registrered BEVs

41-50
I S 10000
25-30
20-24 2000
10-20
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Annual Earnings/Savings — Private| The business case of controlled charging and V2H are very similar and are not affected by increasing charging speed. V2G shows
interesting earnings, especially with increased charging speed

1,600 7
DK1
1,400 A [Jcc
1,200 - [ van
[ v26G Primary
1,000 1 866
200 ANNUAL EARNINGS/SAVINGS
600 A 473 Annual savings of controlled charging and V2H
| are generally around 60 EUR independent of
400 265 whether it is in DK1 and DK2, or whether charging
200 1 J speed increases.
0 V2G is highly affected by charging speed and
200 61 .70 60 .74 57 73 earnings in DK2 are much higher. This rather
37 66 1 large difference in potential earnings is explained
W KW 1,600 \\w by the average hourly prices during the day. A
bigger variance in DK2 makes the night hours
1,400 o .
significantly more attractive than the day hours,
1,600 7 which is not the case in DK1.
DK2 1,432
1,400 [Jcc The V2G potential earnings of 1.432 EUR yearly in
1,200 1 [ vaH DK2 for private users, is the best identified
[ v2G FNR business case in the study.
1,000 1
800 1 720
600
387
400
200 1
0
60 - 59 - .
200 - 69 72 56 71
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V2G Market Factors
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LET'S GROW!

RELL LODBERG H@J

JENS CHRIS

. il '
Insero A/S * Chief Innovator, E-Mobility

Telephone: +45 4112 55550

Chr. M. Oste

E-mail: jclh@insero.com

8700, Horse

Website: www.insero.com i
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