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S-o-A – Data Centres' energy research
Lots of efforts have invested to
- decrease energy usage
- decrease environmental impact
- increase energy efficiency
- compensate consumption with renewable sources

i.e. efforts to be “less bad”. However, the question remains how to be good energy citizen
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How to be good (better)?
Intermittent production creates totally new challenges:
- supply and demand balance
- Reserve requirements

Solutions
- Adaptation to supply (Spot energy markets)*
- Providing reserves to power network (Reserves and balancing power markets)

Matti Vilkko
* Tapio Niemi, Jukka K. Nurminen, Juha-Matti Liukkonen, Ari-Pekka Hameri: Towards
Green Big Data at CERN, Future Generation Computer Systems 81 (2018) 103–11325.1.2019



Reserves and balancing power,
FINGRID instruments

N – Normal
D - Disturbance
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Ref: https://www.fingrid.fi/en/electricity-market/reserves_and_balancing/



Frequency Containment Reserves
(FCR-N, FCR-D), transactions in the
yearly markets

 FCR-N price
(€/MW,h)

FCR-N volume
(MW)

FCR-D price
(€/MW,h)

FCR-D volume
(MW)

 2011 9,97  71 1,48 244,3
 2012  11,97  72,7  2,8  346,9
 2013  14,36  73,5  3,36 299,8
 2014  15,8  75,4  4,03  318,7
 2015  16,21  73,6  4,13  297,5
 2016  17,42  89 4,5  367
 2017  13,00 55,0 4,7 455,7
2018 14,00 72,6 2,8 435,0
2019 13,5 79 2,40 445,6
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Transactions on the hourly market,
FCR-N
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Transactions on the hourly market,
FCR-D
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DEACT
Business Finland funded
Co-Creation project
- Towards Co-Innovation
- 100 k€, 6 months

Goal:
Business Finland funded
Co-Innovation project
- 2-4 M€
- 2 years
- 3-4 companies with own project
- +10 companies in steering group
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Basic Concept
Computing load
Heat demand
Renevable intermittent generation
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• Business models
• Regulation
• Markets

Business

• Data management
• Tools and methods
• Control systems

Management

• Communication
• IoT, sensors
• Data and visualization

ICT

• Laboratories, simulation
environments

• Pilot sites
Infrastructure

Business model
New concept or idea

Information system
Control and management
Data service

Communication solution
IoT and connectivity

Measurement system
Equipment
Grid solutions

Your solution/needSENECC knowledge and resources

Co-creating horizontally and vertically



Goal: Feasibility analysis
- Operation

- Computing load, properties
- Power demand, properties

- Computing, cooling, other
- Heat loads, properties

- Local, district heating

- Technology, systems
- Renewable sources
- Power grid, components
- Cooling systems
- Measurements

- Tier 1(&2) Centers
- Same parameters

DEACT 1st steps
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DEACT – Datakeskukset energiajärjestelmän aktiivisina toimijoina
– Data Centers Energy Demand Response Analysis

- Business Finland
- DEACT (Co-Creation) prepares DEACTPlus (Co-Innovation)

- Data centres use 1-2 % electric power globally, share is increasing
- In the future, power grids require more controlling power and flexible

power use
- Needed to compensate unpredicted fluctuations in wind and solar power

generation
- DEACTPlus research and innovate how Data Centres can act as

flexible user
- Goal is that Data Centres support stability of electric power grid

- DEACT, Coordinated by Tampere University, integrates
- Electric power grid device manufactures
- Cooling equipment manufactures
- System integrators
- Data Centre equipment manufacturers

- DEACTPlus demonstrates solutions in CERN


