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Renewables are coming…

Source: EWEA 2012



What we can do? 
Energy Imbalance Options

• Energy storage

• Regional market dispatch –
interconnection imbalance

• Transmission upgrades

• Consumer load flexibility

• Wind production 
curtailment

• Increased flexibility from 
traditional generators
– Reduced minimum loads

– On / off cycling time 
reduction

– Up / down load ramp 
increase

Mike D, Bob M, Baillie A. Transitioning from Traditional to 
Renewable Infrastructure. 2010. Available at: ww.aegislink.com

Nickell, B.M. (2008). “Wind Dispatchability and Storage Interconnected Grid Perspective.”



What existing power plants can do? 
Flexibility of power plants – need for storage

• NIST:

– Non Renewable, Non Variable

– Renewable, Non Variable

– Renewable, Variable

• each generating technology is 
assigned a coefficient between 1 
and 1 representing:

– (if positive) the fraction of 
generation from that technology 
that is considered to be flexible 

– (if negative) the additional 
flexible generation required for 
each unit of generation from 
that technology.

• Non renewable is not variable 
but it could be not flexible.
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What storage could do?
Storage technologies

Energy Storage A key technology for decentralised power, power quality and clean transport, Energy, environment and sustainable development, European 
Commission, 2011



Who want to invest?
New generation investment drivers

Vision und Augenmaß. Zur Reform des Flankierungsrahmens für die Stromerzeugung aus erneuerbaren Energien Fachgespräch von Agora Energiewende „Die 
Zukunft des EEG – Evolution oder Systemwechsel?“ Dr. Felix Chr. Matthes



ПОЛИТИКА РЕПУБЛИКЕ СРБИЈЕ У ОБЛАСТИ ОБНОВЉИВИХ ИЗВОРА ЕНЕРГИЈЕ, ПРОФ. ДР ЗОРАНА МИХАЈЛОВИЋ, МИНИСТАР , Привредна комора
Cрбије, Београд, 10. децембар 2012



Where MoEDaEPoRoS would like to invest?
Priority storage projects.

PSHPP “Bistrica”, 60 
GWh, 680MW, 600M€

PSHPP “Djerdap III“, 460 
GWh, 1800MW, 400M€ (1st 
phase, 600MW)

Photo: Strateski i razvojni projekti Elektroprivrede Srbije, Elektroprivreda Srbije (Beograd), 2011



What if there is no investment in storage? 
Critical Excess Electrity Production

• Scenario with 2000MW of wind 
integrated, day in April.
•Flexibility of existing hydro and TPP 
is limited and fully exploited.
•Critical productions must be 
exported or curtailed.



CEEP in Serbia, scenarios up to 
2500MW of wind

• Who will pay for 
moderation costs of 
variable renewable 
energy sources? 

• What is Critical 
Excess Electricity 
Production in Serbia 
for case of 2500MW 
of wind power?

• It is exportable but 
should be not 
exported without a 
plan.
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I. B. Bjelid, N. Rajakovid, B. Dosid, and N. Duid, "Optimal wind 
power generation in existing Serbian power system,"



What if transmission is not sufficient?
Congestion...

…at supply side …at demand side.

I. B. Bjelid and I. Škokljev, "Deregulated Serbian Electricity Market Optimal Dispatch with Congestion Constraints," Journal of Electrical Engineering, vol. 8, pp. 325-331, 2011.



Flexibility of production and consumption: 
options to be considered

• Retool Demand Response to 
Complement Variable Generation

• Access Greater Flexibility in the 
Dispatch of Existing Generating Plants

“Meeting Renewable Energy Targets in the West at Least Cost: The Integration Challenge"  NREL/SR-550-47434



Cheap consumer side flexibility options 
(virtual storage options)

“Meeting Renewable Energy Targets in the West at Least Cost: The Integration Challenge"  NREL/SR-550-47434



Virtual Power Plant- concept
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