
THE TYPE OF LARGE CHP PLANTS IN 

RENEWABLE ENERGY SYSTEMS   

4DH SEMINAR –  AUGUST 18TH 2014  

RASMUS LUND –  DEPARTMENT OF DEVELOPMENT AND PLANNING 



Rasmus  Lund  

Ph .D .  i n  4DH s ince  November  2013  

Loca ted  a t  AAU Copenhagen  campus  

 

Ma in  research  a rea :  Energy scenar ios  fo r  Denmark  

• 100% RE sys tems  

• Su i tab le  Techno log ies  

• Energy sav ings  and  Ind i v idua l  vs .  DH  

• Sys tem perspec t i ve  on  l ow tempera tu re  DH  

Presentation 
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Nat iona l  po l i cy  o f  100% renewab le  energy i n  2050  

 

Munic ipa l i t i es  a ims  to  be  CO 2-neu t ra l  

Type  o f  CHP p lan ts  i n  the  fu tu re  w i thou t  coa l?  

 

DONG conver ts  the  S tuds t rup  CHP p lan t  

- Wood  pe l l e ts  

- Pu lve r ised  fue l  p lan t  

 

 

HOFOR p lans  to  bu i l d  new CHP p lan t  a t  Amager  

- Wood  ch ips   

- C i rcu la t ing  f l u id ized  bed  p lan t  

Motivation 
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A new ro le  fo r  CHP p lan ts  i n  renewab le  energy sys tems  

- Ba lanc ing  l a rge  amoun ts  o f  f l uc tua t ing  p roduc t i on  

- Fewer  opera t i ng  hours  

 

Sus ta inab i l i t y  o f  b iomass  energy  

- To ta l  consumpt ion  i s  impor tan t  as  we l l  as  the  sources  

- The  Dan ish  consumpt ion  shou ld  be  w i th in  marg ina l  p roduc t i on  

 

 

 

Motivation 
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CEESA sugges ts  Combined  cyc le  

gas  tu rb ine  p lan ts  

- Very  f l ex ib le  hea t  and  e lec t r i c i t y  

p roduc t i on  

- In  syn the t i c  gas  p roduc t i on  w ind  

power  can  be  u t i l i sed  

 

 



Purpose :   

• To ana lysed  the  feas ib i l i t y  and  fue l  consumpt ion  fo r  the  d i f fe ren t  

l a rge  CHP -p lan ts  i n  100% RE sys tems  in  Denmark  

 

Me thods :  

• Po in t  o f  depar tu re  i n  CEESA 100% RE scenar io  fo r  Denmark  

• Mode l l ing  o f  scenar ios  i n  EnergyPLAN 

• Assesment  o f  t he  d i f fe ren t  CHP p lan t  t ypes  

 

Project 
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Plant Assumptions (2050) 
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CCGT: 

 

 
 

 

 

CFB: 

 

 

 
 

 

APF: 



Annual values CCGT CFB Low CFB High APF 

Total scenario costs (BDKK) 146.5 147.1 147.7 155.3 

Biomass consumption (TWh) 66.6 67.4 79.9 70.7 

Results of Technical Analysis 
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• Both  CFB and  APF p lan ts  u t i l i ses  l ess  p roduc t i on  l a rge  hea t  pumps  

because  o f  the  l ower  f l ex ib i l i t y  

• Al te rna t i ves  uses  more  b iomass  on  annua l  bas i s  

• CCGT i s  l owes t  on  the  two  ana lysed  paramete rs  

 

 



• Marke t  economic  op t im isa t ion  

• Cos ts  dec rease  w i th  i nc reas ing  IC  capac i t y  

• CCGT scenar io  i s  the  cheapes t  

• No s ign i f i can t  e f fec t  above  5 ,400MW IC  capac i t y  

 

     With  b iomass constra in t                       Wi thout  constra in t  

Electricity exchange analysis 
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• I n  renewab le  energy  sys tems  la rge  CHP p lan ts  shou ld  have  h igh  

f l ex ib i l i t y  o f  e lec t r i c i t y  and  hea t  p roduc t i on  

• Of  the  ana lysed  types  CCGT p lan ts  have  the  l owes t  

1 . to ta l  energy  sys tem cos ts  and ,  

2 . b iomass  consumpt ion  

• Resu l t s  so l id  to  i nc reased  IC  capac i t y  and  chang ing  p r i ces  o f  

e lec t r i c i t y  and  b iomass  

• Pub l i c  regu la t ion  fo r  the  l a rge  CHP p lan ts  shou ld  be  rev i sed  to  

p romote  techno logy  fo r  the  l owes t  poss ib le  cos ts  and  ressource  

consumpt ion  

 

Conclusions 
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THANK YOU 

CONTACT :  TLF  9940  2421   

E-MAIL RLUND@PLAN.AAU.DK  

mailto:rlund@plan.aau.dk

