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Renewables genereren alle stroom
(in Nederland in 2023 1500-2500 uur per jaar)

RegieOrgaan Energietransitie Nederland: Duurzame energie in 

een nieuwe economische orde; 14 november 2008

VB: Nederland



De wisselingen zullen groot en snel zijn
(en komen in korte tijdsblokjes)

Eurelectric: Flexible gas markets for variable renewable generation. May 2014

VB: Spanje



En we zijn er nog lang niet
(Duitsland plant 80% RES power in 2050)

IEA: Energy Storage Technology Roadmap; 2014

VB: Duitsland



Met grote regionale verschillen

IEA: Energy Storage Technology Roadmap; 2014

VB: Duitsland



WKK (Met HS en P2H) integreert

IEA: Energy Storage Technology Roadmap; 2014



Flexibele WKK: Low Carbon power 

source and sink, dankzij warmte

IEA: Energy Storage Technology Roadmap; 2014



Met name in de korte termijn markten

IEA: Energy Storage Technology Roadmap; 2014



Gas omzetting (ook WKK) kan snel op/af

Wartsila Power Systems.



Gas WKK+HS+HB levert goedkoopste 

NL integratie van veel wind en zon 

TenneT: Integratie van grootschalig windvermogen in het Nederlands elektriciteit 

systeem; Pelgrum; 9 november 2007; www.cogen.nl



Juist Nederland heel geschikt voor 

uitbouw WKK met HB, HS en P2H 

4.6 Summary and Conclusions 
An interesting result is that energy storage is shown to increase overall emissions 
of CO2 for the system as a whole at lower wind power penetrations. This can be explained 
by the use of energy storage for substituting clean, peak-load gas generation for base-load 
coal generation and the conversion losses inherent to operating storage. Heat boilers always 
provide CO2 emission savings with increasing amounts with wind power installed capacity. 
The cost benefit analysis performed here shows that neither PAC nor UPAC are likely to 
have a positive balance, even at very high wind power penetrations, which is mainly due to the 
very large investment costs associated with these options. CAES may be an option for higher 
wind power penetrations, although its benefits for wind power integration are limited. NN2 
has the largest potential for wind power integration and for operational cost savings due to 
its very large reservoir size and low conversion losses. Considering this alternative for wind 
power integration only however results in a negative balance. For the Dutch power system, 
the use of heat boilers at CHP locations and the development of additional interconnection 
capacity with Norway seem to have the highest potential for efficiently creating additional 
technical space for wind power integration. Possibilities for international exchange should be 
regarded as a promising alternative for the development of energy storage in the Netherlands. 

Ummels: Wind Integration; TUDelft, 26 februari 2009



Maar ook in Duitsland en Denemarken 

speelt flexibele WKK centrale rol

Lion Hirth (Vattenfall Germany): The market value of variable renewables. 

In Energy Economics 38, 2013. Pages 218-236



Opties om WKK te flexibiliseren 

Flexibele E WKK….

…kent verschillende stappen van flexibiliteit…..

….flexibiliteit die nog toeneemt door (systeem) integratie met

Cogen Nederland: Flexible CHP in sustainable energy markets; May 2014



Alle flexibele WKK opties vragen 

structureel ander marktontwerp.

• Huidig markten belonen verspilling/vervuiling

• WKK besparingen niet financieel beloond 

• Flexibilisering kost capex, opex, bij minder 
vollast uren > maakt WKK economie slechter

• Maar flex WKK wel qua kosten goedkoopste 
low carbon wind en zon integratie.

• Marktontwerp dient sustainable energy 
system te stimuleren en carbon intensiteit/ 
capaciteit/productie/flexibiliteit te belonen. 

Voor Discussie

Cogen Nederland: Improved Capacity Remuneration Markets; May 2013



“slechts een kwestie van tijd”

EnergieActueel, 6 mei 2014


