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Energy system in Helsinki

90% of district heat

Heat 430 MW

Electricity 220 MW
® Shut down

in 2024

100% of electricity

Heat 300 MW

Indicative replacement plan:

Heat pumps, geothermal heat, regional
renewable energy, heat procurement.

’r Biomass heat-only-boiler

33% 66%
80-120 MW 240 MW

Heat production 2018

Coal: 53%
3,850 GWh

11 x Peak load

Operated by city-owned
energy company Helen

Electricity 160 MW heatipg p]ant Waste wat
® Shut down Heat 430 MW Heat 165 MW Used in winter e
by 2029 Electricity 485 MW Electricity 160 MW 2,200 MW plant
Trigeneration (heat, I | I |
electricity, cooling)
AAAL
65-115°C
¢ Fuel oil: 1%
Heat storages Esplanade Katri Vala Dat. 80 Gwh
heat pum, ata
200 MW pump Hheat1 SSTA'TN centres Bio: 3%
eat
Cooling 70 MW 190 GWh
Heat pumps: 8%
570 GWh

Natural gas: 35%

2,510 GWh

Electricity production 2018

Coal: 48%

2,100 GWh

To be replaced fully by 2029,
with minimal use of biomass

Natural gas: 52%
2,290 GWh




Helsinki district heat demand profile in 2016 (MW)
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Source: Helen, https://www.helen.fi/en/company/responsibility/current-topics/ Hourly district heating power (2016) available at:
open-data www.helen.fi/fen/company/responsibility/current-topics/open-data
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Heat production units and capacities in Helsinki DH network

MW heat
2,500
[ 100 | Jakomiki HOB
90 45 MW (1968), HFO
2,000 PatolaHoB @
230 MW (1982), natural gas
Lassila HOB Myllypuro HOB .
325 MW (1995), natural gas 240 MW (1978), natural gas
1,500
Ruskeasuo HOB

280 MW (1972), HFO

Hanasaari HOB
Alppila HOB 282 MW (2009), HFO

164 MW (1964), LFO . Hanasaari CHP
430 MW/ 210 MWe (1974), coal

Katri Vala, heat pump
100 MW (2006)

1,000

Salmisaari B CHP . ’
300 MW/ 160 MW, (1984)

500

Munkkisaari HOB
232 MW (1969, 2006)

0 Salmisaari HOB
190 MW (1984), coal
90 MW, (2018), pellet
lek\
c)o

Source: Poyry analysis, based on Finnish Energy (2018) and Helen website
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Vuosaari HOB
. 120 MW (1989), natural gas

Il Vuosaari A CHP.CCGT
170 MW/ 150 MWe (1990)

Vuosaari BCHP-CCGT
430 MW/ 450 MWe (1997)

@ Natural gas
Heavy and light fuel oil

@ coal
Pellet

@ Heat pump
[] CHP plants
(O Heat-only boilers



Heat production capacities and monthly peak loads in Helsinki

MW
B,000 - - - -
3,000 -
Peak boilers 2,110 MW
2,000 -
Katri Vala heat pump 100 MW
Salmisaari HOB 90 MW
1000 - - 3 3 - Vuosaari CHP-CCGT 430 MW
’ Vuosaari CHP-CCGT 170 MW
Hanasaari CHP 430 MW
0 Salmisaari CHP 300 MW
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec o\»c\
. &
Peak (oil and gas) @ Natural gas Q}\O
NS
@ Heat pump @ Coal ¥
© Pellet

Source: Péyry analysis, Energy Finland 2018, Helen website.
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Current heat production capacity in Helsinki

Unit

CHP units
Salmisaari B
Hanasaari B
Vuosaari A
Vuosaari B

Heat boilers
Salmisaari
Salmisaari
Hanasaari
Vuosaari
Alppila
Munkkisaari
Ruskeasuo
Lassila
Patola
Jakomaki
Myllypuro
Katri Vala

Total heat capacity

Unit type

CHP

CHP
CHP-CCGT
CHP-CCGT

HOB
HOB
HOB
HOB
HOB
HOB
HOB
HOB
HOB
HOB
HOB
Heat pump

Main fuel

Coal
Coal
Natural gas
Natural gas

Pellet

Coal

Heavy fuel oll
Natural gas

Light fuel oil
Heavy fuel oil
Heavy fuel oil
Natural gas

Natural gas

Heavy fuel oil
Natural gas

Source: Finnish Energy 2018, Helen website, Poyry analysis.
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Commissioning
year

1984
1974
1991
1998

2018
1986
2009
1989
1964
1969
1972
1977
1982
1968
1978
2006

Planned
decomissioning/
conversion year

2029
2024

2029

Heat capacity
(Mw)

300
430
170
430

90
190
280
120
165
235
280
325
230

45
240
100

3,630



Helen Ltd.’s (energy company owned by the City of Helsinki) indicative plan
to replace Hanasaari B coal-fired CHP plant by 2024 (in capacity terms)

mw
500 260 505
400 O, e B,
500 O, e B,
10
200 S 120 1’5 [ [—
13
60 —
0- N - :
' N @ & 2 & i
& e N K@ A@Q & Q,Q&&Q RE & R Total  Hanasaari B
x@ &V RN A S & & @ NP < QO Ny
& &L I & © PN 4 50
AN & e S R F P N Q
Q§ & 2 .oofb QO
< & & & <
+ &

Source: Helen, Péyry analysis.

10 Helsinki Energy Challenge



City of Helsinki
City Executive Office

Pohjoisesplanadi 11-13
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