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Agenda

Introduction tiko

° Experience with Virtual Power Plant (VPP)
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Background —tiko Energy Solutions

< Founded in 2012 \
* Located in Olten, close to Zirich
» Business in Switzerland, Germany, France and Austria

» Trustworthy shareholders: Engie New Business, Swisscom AG , Repower AG
management and employees

* In Switzerland: technology provider and aggregator
+ International: only technology provider

>100 MW co_nnected, First aggregator for FCR in CH, 2018 FCR with Battery-pool in DE
operations since 2013 FR with heating loads
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Delivering value for the customer, value for the grid

and the community

Customer

Increase efficiency

Financial cash-back

Self-consumption

tiko

Monitoring and Alarming

Grid/ Utility

-- Frequency Control

-- Demand Response

Intra-day, Day-ahead

Customer Engagement/
Preventive Maintenance



Architecture build for highest cyber-security

and metrology requirements and efficient installation
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End Customer Web Area:

lllustration subject to change
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VPP functionality

Intended for

1) TSO

2 BRP

tiko

Functionality

- FCR (Primary)
- aFRR (Secondary)
- mFRR (Tertiary)

- Day-Ahead

- Intra-Day

- Balance Group
optimization

- Voltage control
- Local flexibility

lHlustration




 Night storage

» Electrical heaters

TSO functionality: aFRR with heating loads (1/2)

Participant Network »Demand-Side-
Powerplant*

/@ﬂ
» Heat pump &) >
B
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* Boiler Mw
L e N Weekly bid for aFRR
P>t

Partner Powerplant

heaters
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TSO functionality: aFRR with heating loads (2/2
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Post-Scheduling
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TSO functionality: FCR with decentral Batteries (1/2)

400V
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TSO functionality: FCR with decentral Batteries (2/2)
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BRP functionality: Intraday optimization (1/2)

Control Gatewa . .
EV-Charger Modules Visualisation
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Intraday Optimization




BRP functionality: Intraday optimization (2/2)
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VPP: Opportunities and Challenges

Opportunities Challenges
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