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Targets for Electric Targets for Electric 
Energy Supply IndustryEnergy Supply Industry

●● Being independent from foreign energy sources and Being independent from foreign energy sources and 
suppliessupplies

●● Use as much renewable energy sources as possible in Use as much renewable energy sources as possible in 
order to reduce CO2 emission and achieve sustainable order to reduce CO2 emission and achieve sustainable 
energy supplyenergy supply

●● Use market mechanisms to achieve secure and high Use market mechanisms to achieve secure and high 
quality energy supplyquality energy supply

●● Keep all commodity in our life styleKeep all commodity in our life style
●● Have cheap energyHave cheap energy

IS THAT ALL POSSIBLE?IS THAT ALL POSSIBLE?



Predictable Situation in Predictable Situation in 
““Big Electric SystemBig Electric System““
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Predictable Situation in Predictable Situation in 
““Big Electric SystemBig Electric System““????

●● Severe fluctuations in load and generation Severe fluctuations in load and generation 



How to keep energy How to keep energy 
balance in balance in ““small Systemsmall System““

●● Few loads and no statistical rules Few loads and no statistical rules 
●● Integration of renewable energy sources (RES) Integration of renewable energy sources (RES) 

and many of them behave as negative loadand many of them behave as negative load
●● Periods of Periods of –– and + in system power and energy and + in system power and energy 

balance are inevitablebalance are inevitable
●● Consequences: Consequences: 

–– Conventional energy needed sources for periods of Conventional energy needed sources for periods of ––
–– Not all possible energy produced during periods    of Not all possible energy produced during periods    of 

++
●● Energy storage is one possible solution Energy storage is one possible solution 



Energy Storage Energy Storage 
TechnologiesTechnologies



Applications of Energy Applications of Energy 
Storage in Power SystemStorage in Power System

●● Applications in correlation with power and energy Applications in correlation with power and energy 
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VRB Energy Storage VRB Energy Storage 
System TechnologySystem Technology

●● Charge / Discharge time  1:1Charge / Discharge time  1:1
●● Efficiency up to 80% Efficiency up to 80% 
●● Dynamic response in the range   of  Dynamic response in the range   of  

msms
●● P=P=55--10.00010.000 kW W=1kW W=100--100.000 k100.000 kWhWh

●● Vanadium Redox Vanadium Redox 
BatteryBattery

●● Independent P and Independent P and 
W capacity W capacity 
dimensioningdimensioning

●● Long lifeLong life



Application: Load leveling Application: Load leveling 
for industrial customerfor industrial customer



Application: Secondary Application: Secondary 
P/f control P/f control 

●● Control band: Psc = Control band: Psc = ±±(1...1,5)(1...1,5)√√Pk => Pk => ±±80 MW for 80 MW for 
Slovenia. Slovenia. 

●● Wide range of power fluctuations frequency.Wide range of power fluctuations frequency.

●● Provided by conventional power plants (Hydro & Provided by conventional power plants (Hydro & 
Thermal).Thermal).

●● Need to operate with lower power => lower Need to operate with lower power => lower 
generation of existing power plantsgeneration of existing power plants

●● About About ±±35 MW of power band in fluctuation 35 MW of power band in fluctuation 
frequencies high enough to be compensated with frequencies high enough to be compensated with 
energy storageenergy storage



Application: Secondary Application: Secondary 
P/f control P/f control 

●● Suggested Suggested 
configuration: 5configuration: 5--6 6 
Storage units in Storage units in 
110/20 kV 110/20 kV 
substationssubstations

●● Increased Increased 
generation from generation from 
existing power existing power 
plantsplants

●● Many other Many other 
benefits for the benefits for the 
systemsystem



Application: RES Application: RES 
integartionintegartion
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Application: Wind for Application: Wind for 
industrial consumerindustrial consumer



Application: 0 COApplication: 0 CO22 emission emission 
mobilitymobility



Application: Other Application: Other 
benefits for the systembenefits for the system

●● Peak shaveingPeak shaveing
●● Better use of exisitng generation and Better use of exisitng generation and 

transmission capacitiestransmission capacities
●● Regulations Regulations 
●● PQPQ
●● ReliabilityReliability
●● StabilityStability
●● Supply of sites without power Supply of sites without power 

networknetwork
●● Contingency supplyContingency supply



Thank you for your attentionThank you for your attention

jc@eureljc@eurel--ing.siing.si


