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THE COMPANY TODAY 

• Denmark's largest utility company within 
our core areas

• More than 1,400 employees

• Approximately one million customers in   
Greater Copenhagen

• Approximately EUR 890 million in annual 
turnover

• Approximately EUR 310 million invested 
annually in pipelines, cables, wind turbines 
etc.

• Equity capital: EUR 2,100 million 
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ABOUT US IN BRIEF

• We are municipally owned
• Our utilities are regulated by law
• Our revenue and expenditure must balance out over time
• We focus on a sustainable supply and renewable energy
• We support community development
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 Albe rts lund  munic ipa lity
 Brøndby munic ipa lity
 Dragør munic ipa lity
 He rle v munic ipa lity
 Hvidovre  munic ipa lity
 Cope nhage n munic ipa lity
 Rødovre  munic ipa lity
 Valle ns bæ k munic ipa lity
 

VISION
We create sustainable 

towns and cit ies

MISSION
We supply water and 

energy solutions to our 
customers – green, safe, 

cheap



Sus ta ina b le  c it ie s
Greater Copenhagen Utility

Water District heatingWastewater City gas District cooling Re ne wa b le  
e le c tric ity from 

s ola r & wind

Combined heat  and 
powe r (CHP) 



HOFOR’s d is t ric t he a t ing  c ove rs  9 8 % of the  
he a t ing  d e ma nd  in  Cope nha ge n



• One out of six large central DH areas in 
Denmark (covers app. 25 % of all Danish DH 
demand)

• Transmission grid with relatively high 
pressure and temperatures (110 -120 °C)

• A number of distribution grids with lower 
pressure and temperatures

• Annual heat demand: 40 PJ

• Peak load: 3,000 MW

• Pooled operation, i.e., coordinated dispatch / 
least cost optimization of the whole system

• Heat is used for both space heating and 
domestic hot water

HOFOR is  pa rt  o f the  Gre a te r Cope nha ge n  DH s ys te m

0 7- 11- 20 25 Ind s æ t præ s e nta tions tite l via  Sid e hove d  & Sid e fod 6

Base load capacity 2.201 MW
• Biomas s  CHP 1.6 6 5 MW
• Was te  CHP 4 9 3  MW
• Ele c tric  d rive n he a t pumps 54  MW
Peak-  and reserve capacity 2.293 MW
Two heat accumulators 660 MW



Foc us  on  a  d ive rs ifie d  a nd  CO2- ne utra l DH s upp ly

• Today, most of HOFOR’s heat production is based on 
biomass and waste

• We want to have a diversified DH supply (robustness 
and flexibility) – therefore we also focus on other 
heat sources

• We want to support the City of Copenhagen’s target 
of being CO2 -neutral

• Today, the DH is 86 % CO2 -neutral

• The average CO2 -emission is 35 g/kWh

• This is a significant reduction compared to 10 -15 
years ago, which has been caused by replacing fossil 
fuels with biomass
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District heating production mix in 2023

Still a  gap  from 86  % to 100  % CO2- ne utra lity

CO2- e mis s ion from d is tric t he a ting  from 19 9 0  to 
20 23  (g /kWh)

CO2- e mis s ion  a nd  fue l mix for d is t ric t  he a t ing  in  the  Gre a te r Cope nha ge n  DH s ys te m
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Annua l DH he a t  loa d  d is t rib ut ion  a nd  p rod uc t ion  mix -  Gre a te r Cope nha ge n  20 22
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The district heating should be even more green

Peak load: 6 %

Possible solutions: Electrification, biooil, 
biogas, flexible consumers 

Waste (fossil part): 8 %

Possible solutions: Increased sorting, carbon 
capture storage (CCS) 

Approximately 14 % of the DH production still needs to be made CO 2-neutral.



The  DH mus t  b e  d ive rs ifie d  – it  g ive s  rob us tne s s  a nd  fle xib ility

Waste heat



Foc us  on  ne w te c hnolog ie s  in  the  DH s ys te m 
in  ord e r to  b e  10 0  % CO2- ne utra l

Heat pumps and 
electric boilers

Low 
temperature DH

PtXCCS

Geothermal 
energy
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One  e xample  of s e c tor coupling  is  combine d  he a t and  
powe r produc tion (CHP)

 In De nmark, more  than 60  % of a ll DH is  produce d  in 
coge ne ra tion with e le c tric ity

 App. 80  % of a ll the rma l powe r is  produce d  in 
coge ne ra tion with he a t

High energy efficiency!

De nma rk ha s  a  s t rong  t ra d it ion  for s e c tor c oup ling  of e le c tric ity a nd  he a t   
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CHP s ha re  of the rma l powe r and  d is tric t  he a ting  produc tion
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Illus t ra t ion  of how CHP s ign ific a n t ly c ontrib ute s  to  inc re a s e d  e ne rgy e ffic ie nc y  

Se para te  ge ne ra tion of e le c tric ity
and  he a t

 Combine d  ge ne ra tion of e le c tric ity
and  he a t (CHP)
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Powe r Pla nt
η = 4 0  %

HOB
η = 8 6  %

23  e le c tric ity

3 7 he a t

5 7 fue l

4 3  fue l

100 fuel

CHP
η = 86 %70 fuel

23  e le c tric ity

3 7 he a t

Fuel saving: 30 %



• Opposite to CHP plants, which produce  
e le c tric ity whe n produc ing he a t, e le c tric  
boile rs  and  e le c tric  d rive n he a t pumps  use  
e le c tric ity whe n produc ing he a t

• The re by, e le c tric  boile rs  and  e le c tric  d rive n 
he a t pumps  contribute  to e le c trifica tion of 
the  DH s e c tor which supports the 
integration of even more renewable energy 
in the electricity sector  (wind  turb ine s  and  
s ola r PV)

Ele c tric  d rive n  he a t  pumps  a nd  e le c tric  b o ile rs  inc re a s e  the  fle xib ility in  the  DH s ys te m a nd  
re d uc e  the  us e  of b ioma s s
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• Electric boilers  convert electric to heat

• The efficiency of electric boilers is close to 
100 %

• Heat pumps  utilise  low temperature heat 
sources as for instance ambient air, sea 
water or industrial waste heat

• Heat pumps are therefore much more 
efficient than electric boilers – heat pumps 
might produce 3 -4 units of heat by using 
only 1 unit of electricity (COP = 3 -4) 

Ele c tric  b o ile rs  a nd  e le c tric  d rive n  he a t  pumps    
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He a t 
pump

2- 3  MW low te mpe ra ture  he a t from e .g . s e a  wa te r

1 MW e le c tric ity
(from e .g . wind )

3 - 4  MW d is tric t  he a ting

El.
boile r

1 MW e le c tric ity 
(from e .g . wind )

1 MW d is tric t  he a ting



• Sea water

• Wastewater

• Industrial waste heat

• Geothermal water

• Groundwater

• Ambient air

• Data centers (heat from server cooling)

• Supermarkets (heat from cooling machines)

Diffe re n t  he a t  s ourc e s  for he a t  pumps  inc lud e s  a mong  o the rs :
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Ele c t rific a t ion  s t ra te gy with  foc us  on  he a t  pumps  a nd  e le c t ric  b oile rs    

Conte nt of the  s tra te gy:

• Up to te n he a t pumps  with a  tota l 
capac ity of 3 0 0  MW in Cope nhage n

• Up to 550  MW e le c tric  boile rs  in 
Cope nhage n (in combina tion with he a t 
s torage s )

The  s tra te gy will contribute  to:

• A more  d ive rs ifie d  DH s upply

• Re duce d  us e  of b iomas s

• Re duce d  us e  of fos s il fue ls  for pe ak load  
and  the re by inc re a s e d  CO2- ne utra lity

• Furthe rmore , the  e le c tric ity- bas e d  
s olutions  in the  DH s ys te m s upport a  
furthe r inte gra tion of wind  turb ine  and  
s ola r PV in the  powe r s ys te m – to the  
be ne fit  of both the  DH s e c tor and  the  
powe r s e c tor
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La rge  he a t  pumps  ope ra te d  b y HOFOR tod a y   

HOFOR ope ra te s  today four “la rge ” he a t pumps :

• 0 ,8  MW ground  wa te r he a t pump (Fle xHe a t)

• 5,0  MW s e a  wa te r / was te wa te r he a t pump 
(SVAF)

• 4 ,0  MW he a t pump utilis ing  indus tria l e xce s s  
he a t from the  produc tion of e nzyme s  
(Novone s is )

• 5,0  MW he a t pump in combina tion with 
d is tric t  cooling  (Tie tge ns gade )

• In tota l app. 15  MW

• Be s ide s  this , a  numbe r of ne w he a t pumps  a re  in 
p ipe line
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The  ne xt  two la rge  he a t  pumps  – a pp . 5 0  MW   

• 3 0  MW was te wa te r he a t pump (Kløve rmarke n)

• 20  MW s e a  wa te r he a t pump (Kranpa rke n)



In  a d d it ion  to  th is , HOFOR ha s  furthe r a pp . 25 0  MW la rge  he a t  pumps  in  p ipe line  
or und e r c ons id e ra t ion
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Produktions miks  2020

• 10 0  MW s e a  wa te r he a t pump (North Harbour)

• 70 - 10 0  MW was te wa te r he a t pump (Lyne tte n 
was te wa te r tre a tme nt p lant)

• 3 0  MW s e a  wa te r he a t pump (Svane mølle  powe r 
s ta tion)

• 3 0  MW s e a  wa te r he a t pump (H. C. Ørs te d  
powe r s ta tion)

• 10  MW s e a  wa te r he a t pump (Både havns gade )

• 4  MW ATES- fac ility (J e rnbane bye n)

• Various  loca l e xce s s  he a t



Effic ie n t  s e c tor c oup ling  of e le c t ric ity a nd  he a t  re quire s  fle xib ility   

• It should be possible to produce heat at CHP 
units when electricity prices are high

• It should be possible to produce heat at electric 
boilers and electric driven heat pumps when 
electricity prices are low

• Therefore, all Danish DH systems including the 
Greater Copenhagen DH system have large heat 
storages  s o tha t the  p lants  can be  ope ra te d  
accord ing to the  ne e d  for e le c tric ity in the  
s ys te m – inde pe nde ntly of the  curre nt he a t 
de mand  

• Furthe rmore , produc tion units  s hould  be  fast 
regulating  and  have  low minimum load , and  
CHP plants  s hould  pre fe rab ly have  turbine 
bypass  to produce  he a t without e le c tric ity
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Effic ie n t  s e c tor c oup ling  of e le c t ric ity a nd  he a t  re quire s  op t ima l powe r a nd  he a t  
d is pa tc h

• In the Greater Copenhagen DH system, the 
dispatch unit “ Varmelast ” optimizes the heat 
production on an hourly basis

• The heat production is optimized (least cost 
principle) according to among others heat 
demand, fuel prices, CO2 -costs and electricity 
prices .

• If e le c tric ity price s  a re  high, the  d is pa tch unit  
may choos e  to produce  he a t a t  CHP units

• If e le c tric ity price s  a re  low, the  d is pa tch unit  
may choos e  to produce  he a t a t  e le c tric  boile rs  
or e le c tric  d rive n he a t pumps  
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• Efficiency of heat pumps (COP) depends on 
heat source temperature and DH 
temperatures

• High heat source temperature → High COP

• Low DH te mpe ra ture s  → High COP

• The re for focus  on e s tab lis hing he a t pumps  in 
a re a s  with low te mpe ra ture  re quire me nts  in 
the  DH ne twork

• Als o focus  on re duc ing the  te mpe ra ture s  in the  
DH ne twork

• Lowe r DH te mpe ra ture s  a ls o re s ult  in reduced 
heat losses

HOFOR foc us  on  lowe ring  the  te mpe ra ture s  in  the  DH ne twork
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• Today, HOFOR deliver up to 95 °C 
to the end consumers (on the 
coldest day)

• We want to lower this in future

• We already supply with lower 
temperatures in new city areas 
(65 -75 °C)

• One challenge in the old city area is 
that some of the consumer 
installations require relatively high 
temperatures

Curre n t  te mpe ra ture s  in  the  d is t rib u t ion  g rid
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Tha nk you ve ry 
muc h  for your 
a t te n t ion!
Thomas Engberg Pedersen
the p@hofor.dk
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