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Virta facilitates EJ\
interactions of three e o—%o
types of customers

EV charging

Cost savings from
flexibility trading
EVs

Maximize the number of

Energy flexibility
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Energy evolution directions
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Energy efficiency Carbon neutrality Electrifying
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Are electricity markets getting complex?

10:00 TSO cross-border capacity

allocation clousure time

12:00 mFRR and aFRR
balancing energy market GOT

(22:00 Second Intrday auction
closes)

(~22:15 Cross-border continous
trading reopens)

(~21:45 Cross-border continous
trading closes and cross-border
capacities are uptaded)

21:00 FFR, FCR-N, FCR-D
results

17:30 FCR-N, FCR-D hourly
market reserve offers

(D-2 20:00 mFRR and aFRR

balancing capacity markeis gate
clousure time)

Source: Fingrid

12:00 Day-ahead auction gate ~12:47 Day-ahead market
Ill.f results

00:00-00:15: First delivery
market time unit of the day

12:00 Day-ahead auction gate
clousure time

/
13:35 aFRR and mFRR

energy markets gate
clousure fime

13:00 Cross-border infraday gate !
clousurs fime*

(15:00 First Infraday auction)

*13:30 Cross-border intraday gate

clousure time between EE-FI 13:50 TS0 aFRR GCT

(10:15 Cross-border continous

trading reopens)
14:00 ID

GCT (pilot**)

(10:00 Third Intraday auction
closes)

13:52:30 mFRRsa

(9:45; Cross-border continous
trading closes and cross-border
capacities are uptaded)

13:52:30-14:07:30 mFRRda

Delivery

14:00-14:15 The relevant market

day,D '°g time unit & aFRR validity period
QO

18
IR

Timeline:
“Delivery for 14.00-
14.15 (CET)”

(D+13 imbalance settlement
reporting window closes)

"When does the flexibility

17:00 FCR-N, FCR-D yearly market operate?”

market reserve plans submission
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Energy ecosystem is changing significantly

Virta energy optimization . €

| ;
Energy market
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Charger-site level Building level co- Distribution system level Transmission system needs to
optimization optimizationand  congestion and investment balance variable generation
control needs and load
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Uncontrolled production capacity will take over — examples from
Germany & Nordics

Demand response markets are Market is estimated to be 3,5
growing in Europe around 20% billion euros in Europe 2025
annually
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End-user benefits: cost savings from installation to operation

1 o
Lower installation costs Price’optimized and Energy flexibility rewards
and grid fees scheduled charging &Y Y

C] %
00:12:15 195 kWh

23:00 - 0500




Trends driving
to V2X

* High peak prices & negative prices during surplus - value of
capacity instead of energy

Controllable capacity [kW]

* New incentives
* Energy communities , microgrids & new services
* Sector coupling

* V2X multiplies capabilities compared to traditional smart
g 0
Charglng 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

W smart charger V2G
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V2G, V2H,
V2B, V25§...

9:41

Cancel

V2S Charging

17:OO ®

today

Set as default

Done

Charging

Vehicle-to-solar
Messegelande, 81829 Munchen

- -
o B '
o€ 62% 12,5 kWh
® 4,25 kWh discharged | 19.5 kWh chargec
® 03:23.01

10 kW

-10 kW

08:00 17:.00

=

Use regular charging

Swipe to End Charge
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All you need for smart bidirectional charging

L/IrTr Home Devices Groups Rules  Market

V2G Charging

2 New V2G Technopolis TEST CHARGER
{ 3 O Device 1D

Vehicle-to-grid '

Controls

Last updated

Pbaseline

www.virta.global/

Virin The EV Charging Company

Settings

Station Id

17637

Assigned Groups

LM

OCPP Status

FFR Positive Lmit

2

pMin

15.10.2019

Online Status

Applied Rul

N

FFR Megative Limit

Frequency

viLLevare &

12



V2G - summary

Technology is already here!

423

New business opportunities

@

Cheaper costs for the driver

P~=N

Easy to use

Ccn
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Thank you

Ville Vare
ville.vare@virta.global
+358 50 598 4399
www.virta.global




