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• Par t  o f  a  p ro jec t  i n  coopera t i on  w i th  Copenhagen  Mun ic ipa l i t y  

• To  g i ve  pe rspec t i ves  on  the  CPH 2025  C l ima te  P lan  towards  2050  

• The  purpose  o f  power  p lan t  ana lys i s  to  assess  the  ro le  o f  l a rge  

CHP-p lan ts  i n  renewab le  energy  sys tems  

• To  g i ve  dec i s ion  suppor t  fo r  the  energy  p lann ing  i n  the  mun ic ipa l i t y  

fo r  fu tu re  cho ice  o f  power  p lan ts  

Purpose of the study 
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• Goa l  o f  be ing  CO 2-neu t ra l  i n  2025  

• Excess  w ind  p roduc t i on  to  

compensa te  fo r  foss i l  f ue l  use  i n  

t ranspor t  

• Hea t  and  power  p roduc t i on  on  

b iomass  

• E lec t r i c  veh ic les ,  hyd rogen  and  use  

o f  b io fue ls  i n  t ranspor t  

• Deve lopment  o f  a  l ong  te rm s t ra tegy  

fo r  100% RE in  2050  

 

CPH 2025 - The Climate Plan 
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• The  ana lys i s  i s  tak ing  i t  po in t  o f  depar tu re  i n  the  CEESA 2050  

Recommendab le  scenar io  

• A 100% renewab le  energy  scenar io  fo r  Denmark  

• B iomass  f i red  power  p lan ts  i s  sugges ted  in  the  CPH 2025  C l ima te  

P lan  

• Ana lys i s  o f  d i f fe ren t  scenar ios  i n  EnergyPLAN 

• Compar i son  o f  CHP p lan t  t ypes :  

1 . Comb ined  Cyc le  Gas  Turb ine  

2 . C i rcu la t ing  F lu id ized  Bed  

3 . Advanced  Pu lve ized  Fue l  

• Change  o f  the  t ype  o f  power  p lan t  i n  cen t ra l  CHP a reas  

Methodology 
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Scenarios 
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Combined  cyc le  gas  turb ine  p lant  

• Re fe rence  

• Fu l l y  f l ex ib le  opera t i on  i n  hour l y  reso lu t i on  

 

Circula t ing  F lu id ized  Bed p lant  

• Assumed  to  opera te  base  load  in  hea t ing  season  

• For  condens ing  power  p roduc t i on  CCGT’s  a re  app l i ed  

 

Advanced Pulver ized  Fue l  p lant  

• Fu l l y  f l ex ib le  opera t i on  i n  hour l y  reso lu t i on  

• M in imum load :  20% o f  to ta l  capac i t y  

 

 

Technology Assumptions 
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Annual values Combined cycle 

gas turbine 

Steam turbine 

(CFB) 

Steam turbine 

(APF) 

Total scenario costs (BDKK) 147 148 156 

Biomass consumption (TWh) 67 75 68 

Excess electricity production (TWh) 1.75 4.41 2.75 

Results 
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• Bo th  CFB and  APF p lan ts  u t i l i ses  l ess  p roduc t i on  f rom la rge  hea t  

pumps  because  o f  the  h ige r  hea t  p roduc t i on  and  lower  f l ex ib i l i t y  

• Bo th  a l te rna t i ves  uses  more  b iomass  on  annua l  bas i s  

• CCGT i s  l owes t  on  the  th ree  ma in  paramete rs  

 

 



• In  renewab le  energy  sys tems  la rge  power  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  

• U t i l i sa t ion  o f  gaseous  fue l  fo r  power  p lan ts  a l l ow fo r  i nc reased  

f l ex ib i l i t y  i n  the  CHP un i t  and  in  the  fue l  p roduc t i on  

• App l i ca t ion  o f  b iomass  f i red  CFB o r  APF CHP un i t s  w i l l  i nc rease  

the  annua l  

1 . to ta l  energy  sys tem cos ts ,  

2 . b iomass  consumpt ion  and   

3 . excess  e lec t r i c i t y  

 

Conclusions 
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QUESTIONS 

CONTACT :  TLF  9940  2421   

E-MAIL RLUND@PLAN.AAU.DK  

mailto:rlund@plan.aau.dk

