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SUVILAHTI BESS 1.2 MW/ 600 KWH

• INVESTMENT DECISION WAS MADE AS A RESULT OF CITYOPT PROJECT

• BESS WAS COMISSIONED IN 2016

• TOSHIBA’S TECHNOLOGY (SCiB, LITHIUM TITANATE CELLS)

• 1.2 MW / 600 KWH (1.8 MW OVER POWER FOR 30 SECONDS)

• CONNECTED TO LOCAL 10 KV GRID

– Same grid connection point as with the 340 kWp solar power plant

• LIFETIME 10 YEARS / 15 000 CYCLES

• PROVIDES A RESEARCH PLATFORM FOR BENEFIT STACKING STUDIES
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3 YEAR RESEARCH PROGRAM ON-GOING

(2016-2019)
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Grid code & 
Law

Market models

Functionality

• Use cases and benefit of BESS

Who controls and determines the priority 

of BESS functionality?

• Optimized return on investment, how to 

combine different market positions?

• How many functions can be run 

simultaneously by the BESS?

• What is the role, demands and impact of 

the BESS in the future energy system?

OBJECTIVE OF THE PROJECT
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1.8.2016 research 

program was started

2017 2018 2019

31.7.2019 research 

program will finish

Joint spin off research 

involving BESS (+other 

distributed batteries) with 

LUT, Helen, HSV, Fingrid, 

Landis+Gyr, ST-POOL

Test period

with BESS

3.10.2018

3 YEAR RESEARCH PROJECT

Technical 

integration Aggregation



AIMED OUTCOMES 

OF THE PROJECT

• Suitable market environment for the BESS

Cancellation of double taxes

Valuable market place to provide 

ancillary services

No conflicts of interest between 

stakeholders

• Reliable operation of the system

Reliability of service provision

Preparation for external conditions
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BATTERY ENERGY 

STORAGE SYSTEM

V2G CHARGER

DSO GRID

PV PLANT
POWER BALANCE

NORDIC POWER SYSTEM

DEMAND RESPONSE

Frequency 

control

Reactive 

power 

compensation



BESS STUDY CASES
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Frequency control

Aiming at finding 

suitable control 

parameters for 

current/developed 

markets

Bisnes use case: FCR-N

Market restrictions:

BESS must be controllable for 30 min. 

with accepted power to both directions

→

Available capacity of Suvilahti BESS in 

FCR-N market is only 600 kW
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RELEVANT QUESTIONS

WHAT IS THE RELIABILITY OF SERVICE PROVISION?

WHAT ARE THE COSTS AND REVENUES?

HOW TO AGGREGATE DIFFERENT RESOURCES INTO ONE MARKET?



BESS STUDY CASES
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Voltage control

Aiming at finding 

suitable control 

parameters for 

developed markets

SysFlex project, Bisnes use case: 

Reactive power market place

REACTOR/
COMPENSATOR

TSO PQ-

window

SERVICE LAYER FOR 

FINETUNING
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RELEVANT QUESTIONS

MARKET SPECIFIC QUESTIONS: MARKET LOGIC

ECONOMICAL QUESTIONS: VALUE OF THE RESOURCES/MARKET

TECHNICAL QUESTIONS: LOCATION OF REACTIVE POWER 

COMPENSATION NEEDS, FEASIBILITY OF THE RESOURCES



PUBLICATIONS

• Benefits of Battery Energy Storage 

System For System, Market  and 

Distribution Network – Case Helsinki 

http://cired.net/publications/cired2017/pdfs/C

IRED2017_0810_final.pdf

• Abstract for 2nd CIRED paper has been

submitted and if accepted the full paper will

be presented in June 2019 in Madrid
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http://cired.net/publications/cired2017/pdfs/CIRED2017_0810_final.pdf


LESSONS LEARNED

• Technical lessons to learn

– In which conditions does the BESS 

operate most reliably?

– What constraints does the TSO set for 

service provision?

• The inputs into the operating environment

take long time

• Barriers: markets have not evolved as 

anticipated in 2016
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FUTURE DEVELOPMENT
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BESS DEMS MarketBESS
Manual 

operation 

schedule

Technical 

tests

BESS

BESS

BESS

One of manyProof of concept

2018 2019



CONCLUSIONS

• Three-year research project is coming to an 

end

• Technical feasibility and limitations have 

been comprehensively studied

• Market environment is not quite ready for 

fast grid support

• Value from the market can only provide 

secondary revenue stream for end-

customers

16



THANK YOU!

Kristiina Siilin, M.Sc., project manager

kristiina.siilin@helen.fi
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