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1. Introduction
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1. Introduction

Load Duration Curve

= Simulation-model

17,500 EV+100% V2G

= |Load duration curve

= Storage capacity

Load Duration Curve Load Duration Curve

No EV O +EV ideal No EV + EV mean

= Economy for

= EV owners

= Bornholm
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2. Methodology & model description

= Bornholm
= 40,000 inhabitants

= Mini-community hospital,
schools, industry etc.
= Scalability

= Electrical

= 60 kV / 60 MVA sea cable

= DK-2 system
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2. Methodology & model description

Simulation-model + EV ATOM

~
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2. Methodology & model description

Simulation-model (Electrical)

IConsumption|

Sea cable

Ur.'it 6 Factory/Etc.
(Biomass)
Biokraft (Gas) Household
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2. Methodology & model description

Profile # #1
; 7~ N » Type Production
. \QISSAN‘ Charge rule 9=V2G
= Base: N HEVSs 2,500
Capacity [kWh] 40
_ Charging rate [kW] 3.6
10’000 Leaf 24 kWh on Discharging rate [kW] 3.6
. Charge loss [pct.] 10
board telematic system Discharge loss [pct ] 10
Km/kWh . 5
Behavior Daily | Weekend
m l Plug out [time] 06:00 10:00
Charglng rU|eS Plug out o [min] 30 120
Plug in [time] 15:30 16:00
Plug in o [min] 30 240
u
Dumb Km/trip 35 38
Uniform distribution
Profile #1 / Production / 500 EVs Plug out [06:30], Plug in o [30 min]
= V1G 9
:
6
= \V2G s
:
1
o m Mmoo Mo M e e
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SHARE OF CARS [%]

Share cars per km/weekday

N | .
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2. Methodology & model description

Share cars per km/weekend
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AVERAGE DISTANCE DRIVEN [KM/WEEKEND]

Weekend EV on Grid
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2. Methodology & model description

= Overview Scenarios=—-——=> Vi V26
] I 2 80% 20%
C.har.glng.; type ; o =

= Distribution 4 80% 20%

5 20% 80%

6 100%

= Nord Pool*
DK2 Spot Market
Household bill:
13 % represent energy part
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2. Methodology & model description

= Combination of different triggers
V2G Charge-rule #9

May DChg
May DChg [280 DKK/MWh]
[60 %]

Start Chg
Low Level

. Price
[50 %] ok [DKK/MWh]

May Chg
Upper Level
[50 %]

50C

o 1 2 3 : b 8 % 10 11 12 13 14 15 16 17 18 15 20 21 22 23

HOLE

==50C —5.CHGLL — M.CHGUL — MayDCHG —Price M.CHG MayDCHG
[DKK/MWh] [DKK/MWh] [DKK/MWh]
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3. Simulation results

= Load duration curve V2G

Blue area: currently, Read area: EV contribution
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3. Simulation results

= Virtual battery

Week 26

iy

108 120 132 144 156

=——Charged =—=Discharge Cap SOC Max

Discharge capacity varies from ~ 0 - 250 MWh
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3. Simulation results

Economic impact — EV owner

Buy/Sell Net Cost index

30.000.000
25.000.000 \

20.000.000

15.000.000
10.000.000 !‘—A H H
| —

5.000.000

-

Dumb CHG DKK200 DKK225 DKK250 DKK280
TRIGGER

BUY (CHG) mmmSELL (DisCHG) w===INDEX
[DKK/Y] [DKK/Y] [DKK/km]

4., BORNHOLMS
' ENERGI&FORSYNING




3. Simulation results

Economic impact — Bornholm

Import/Export Sweden
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4. Conclusion

= Peakload >2 x P

max

= Virtual battery [~0 ; 250] MWh
= 100 % V2G, save 30 % ~ 168 DKK/Year/EV
= Bornholm save 24% ~ 2,8 mio. DKK/Year
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4. Perspectives

= 1. Driven distance > travel study
= 2. Pluginrate # 100 %
= 3. Diverse charger setup

= 4. Mitigating ‘cooking peak’
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Thanks for listening




