






























































a small extra charge, if the filled-in form is not sent to 

the Board in time. Normally, the bimonthly corrections 

are minimal, since the computer calculations are based 

on weather data and past consumption statistics, which 

make the predictions fairly accurate. (Ref. Mr. Veikko Hokkanen: 

"Metering and Billing District Heat", IV International District 

Heating Conference, Sirmione Brescia, Italy, May 1980). 

7. Profitability of District Heating and Cogeneration 

District heating has been profitable from the munici­

pality's point of view right from the start of the system. 

At the same time it has offered the building owners 

a heating alternative, the total cost of which is lower 

than the cost of any other means of he~ting. The profi­

tability to the consumer as well as to the supplier is, 

of course, a prerequisite for the development of such a 

system. 

The good profitability already from the beginning is due to 

the relatively long heating season in Helsinki, as well as to 

the relatively high density of buildings in the downtown area 

where district heating was started. Thus, the annual heat 

sales were high as compared to the length and capital cost 

of the distribution piping system. 
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After the increase of fuel prices in 1973, an extensive 

energy saving campaign was carried out by the Government, 

and about 10 per cent decrease in the heat consumption level 

resulted. The heat consumption level has remained 

lower after that. Insulation of older buildings have 

been improved, windows have been equipped with triple 

glazing, etc. In new buildings strict standards 

concerning insulation, windows, ventilation, and thermo­

static controls have also been applied to reduce the 

heat consumption. 

In spite of these measures, the competitiveness of district 

beating with other heating systems has increased ehanks 

to its capability of reducing the consumption of expensive 

fuels. This has been beneficial to both the users of 

the services of the Energy Board and to the Board 

itself. In fact the electricity and heat sold by the 

Board are less expensive than anywhere else in Finland. 

To the Energy Board district heating is today profi­

table even if the benefits of the cogeneration are not 

taken into account. 
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From the total revenues of the Energy Board, the 

annual surplus has been such that the Board has been able to 

self-finance its investments in the replacement of old 

equipment and in the extension of the service area, and in 

new production plants. In addition, the Energy Board has 

been able to give financial assistance to the 

municipality for other investments, thus lightening the 

tax burden to the inhabitants of Helsinki. 
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10/TABLE 1 

DEVELOPMENT OF DISTRICT HEA'r, ELECTRICITY AND TOWN GAS IN HELSINKI 

Year 

District Heating 

Number of consumers 
at the end of the year 

of them steam consumers 

Heat demand of consumers 
Million Btu/hr 
MW. 

Percentage of DH con­
sumers in the whole 
heat demand of the city 

Heat sales to consumers 
Billion Btu 
GWh 

Income from heat sales 
Million US$x) 
Million Fmk 

Percentage of heat sales 
income in the turnover 
of the Energy Board 

Average heat price 
US$/Mil1Jc?n Btu 
Fmk/MWh 

Power production and purchase 

Hydro shares 

Nuclear shares 

Thermal production (gross) 
• back-pressure production 

•. condensing production 
• gas turbine production 

• substituting purchase 

Primary purchase 

Production and purchase 
in total 

Power production in co­
generation GWh (gross) 

Percentage of cogeneration 
of the total production 
and substituting purchase 

1959 

221 

16 

372 
109 

5 

652 
191 

0.7 
2.7 

4. 

1.06 
13.7 

93 

192 

192 

344 

629 

1964 

819 

44 

1324 
388 

19 

3306 
969 

3.0 
11.3 

13 

0.99 
12.8 

145 

721 

1434 

287 

28 

894 

284 

39 

1969 

1744 

58 

2685 
787 

36 

7817 
2291 

7.3 
27.8 

18 

0.93 
12.1 

171 

1559 

766 

721 

72 

45 

1775 

766 

49 

1974 

2971 

39 

4483 
1314 

54 

9939 
2913 

26.4 
100.3 

29 

2.65 
34.4 

237 

1725 
935 

646 

57 

87 

38 

2000 

935 

54 

Town gas net producti~ 
(excluding surplus so to Electricity Works in 1959 ••. 69) 

Million m3 

Million cu ft 

'GWh 

Billion Btu 

34.4 

1215 

151 

514 

X)l Fmk = 26 US cents (March, 1980) 

35.0 

1236 

153 

524 

31.1 

1100 

134 

456 

27.7 

977 

124 

422 

1979 

4979 

26 

6510 
1908 

71 

16593 
4863 

83.8 
318.4 

42 

' 

5.05 
65.5 

213 

95 

2298 

1820 

441 

0 

37 

21 

2627 

1820 

79 

23.9 

842 

106 

361 
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DEVELOPMENT OF DISTRICT HEAT, ELECTRICITY AND TOWN GAS IN HELSINKI 

Year 

District Heating 
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at the end of the year 

of them steam consumers 

Heat demand of consumers 
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MW 

Percentage of DH con­
sumers in the whole 
heat demand of the city 

Heat sales to consumers 
Billion Btu 
GWh 

Income from heat sales 
Million US$x) 
Million Fmk 

Percentage of heat sales 
income in the turnover 
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Average heat price 
US$/Mill!?n Btu 
Fmk/Mlih 

Power production and purchase 

Hydro shares 

Nuclear shares 

Thermal production (gross) 
back-pressure production 

condensing production 

gas turbine production 

, substituting purchase 

Primary purchase 

Production and purchase 
in total 

Power production in co­
generation GWh (gross) 

Percentage of cogeneration 
of the total production 
and substituting purchase 

1959 

221 

16 

372 
109 

5 

652 
191 

0.7 
2.7 

4 

1.06 
13.7 

93 

192 

93 

344 

629 

1964 

819 

44 

1324 
388 

19 

3306 
969 

3.0 
11.3 

13 

0.99 
12.8 

145 

721 

1434 

287 

28 

894 

284 

39 

1969 

1744 

58 

2685 
787 

36 

7817 
2291 

7.3 
27.8 

18 

0.93 
12.1 

171 

1559 

766 

721 

72 

45 

1775 

766 

49 

1974 

2971 

39 

4483 
1314 

54 

9939 
2913 

26.4 
100.3 

29 

2.65 
34.4 

237 

1668 

935 

646 

57 

87 

38 

2000 

935 

54 

Town gas net pr~ducti~s 
(excluding surp us so to Electricity Works in 1959,,,69) 

Million m3 

Million cu ft 

GWh 

Billion Btu 

34.4 

1215 

151 

514 

x)l Fmk • 0,26 US cents (March, 1980) 
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TABLE 2 

DISTRICT HEAT AND ELECTRICITY PRODUCTION 

AND FUEL CONSUMPTION 1979 IN HELSINKI 

Net production Fuel consumption 

District heat Electricity 
Billion GWh GWh Billion 
Btu Btu 

co-production 

13843 4057 1672 22721 

separate production 

3740 1096 - 4214 

- - 405 4327 

total (1) 

17583 5153 2077 31262 

- DH pumpi;ng energy -24 

total (2) 

17583 5153 2053 31262 

- DH transmission losses 

-1203 -353 

total ( 3) 

16380 4800 2053 31262 

Distribution of fuel energy consumed 

hard coal 
heavy fuel oil 
light fuel oil 

83.2 % 
16.3 % 

0.5 % 
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GWh 

6659 

1235 

1268 

9162 

9162 

9162 

Efficiency 

% 

86.0 

88.8 

31. 9 

-
78.9 

78.7 

74.8 



10/TABLE 3 

e ENERGY PRODUCTION CAPACITIES IN 1979 

Plant Start year Power output District heat output 
capacity MW capacity Mill. Btu/hr (MW) 
back other back other 
pressure pressure . 

DH Main network 

Power 121ants 

Salmisaari 
2 back-pressure turbines 1962, 1964 62 - 614 (180) -

(8) x) 1 auxiliary steam boiler 1977 - - - 27 
1 peak load hot-water boiler 1978 - - - 408 (120) 

Hanasaari A 
2 extraction condensing turbines 1960, 1966 80 70 546 (160) -
Hanasaari B 

(420)xx) 2 back-pressure turbines 1974, 1977 220 - 1433 -
(56)x) 1 auxiliary steam boiler 1974 - - - 192 

Kellosaaari 
2 gas turbines 1973, 1974 - 120 - -
Suvilahti 
1 gas turbine 1965 - 10 - -
Peak load stations -
AlJ2J2ila 
4 hot-water boilers 1964, 1965 - -. - 560 (164) 

' 
Munkkisaari 
4 hot-water boilers 1969 - - - 792 (232) 

Ruskeasuo 
4 hot-water boilers 1972, 1973 - - - 960 (280) 

Lassila 
2 hot-water boilers 1977, 1978 - - - 816 (240) 

together 362 200 2593 (760) 3755 (1100) 

DH Ml:'.lll:'.12uro network 

Power plant Ml:'.lll:'.12uro 
2 back-pressur.e turbines 1967, 1969 23 - 205 (60) -
3 hot-water boilers 1964, 1965, - - - 600 (176) 

1979 

Peak load station Jakom.!iki 
2 hot-water boilers 1968 - - - 192 (56) 

together 23 - 205 (60) 792 (232) 

23 networks fed bl:'. 
35 trans~rtable hot-water 1968 ••• 1978 - - - 413 (121) 

boiiers 

Total 385 200 2798 (820) 4960 (1453) 

x) for steam district heating 

xx)of which 205 Mill.Btu/hr (60 MW) for steam district heating 



TABLE 3 • ENERGY PRODUCTION CAPACITIES IN 1979 

Plant Start year Power output District heat ouput 
capacity MW capacity Mill .Btu/hr (MW) 
back other back other 
pressure pressure 

DH Main network 

Power 21ants 
!!la?m!saar! 
2 back-pressure turbines 1962, 1964 62 -
1 auxiliary steam boiler 1977 - - - 27 

(8) 
1 peak load hot-water boiler 1978 - - - 408 

(120) 

Hanasaari A 
2 extraction condensing turbines 1960, 1966 80 70 546 -

(160) 
Hanasaari B 
2 back-pressure turbines 1974, 1977 220 - 1433 -
1 auxiliary steam boiler 1974 - (420) 

- - 192 

Kellosaari 
(Sb) 

2 gas turbines 1973, 1974 - 120 - -
Suvilahti 
1 gas turbine 1965 - 10 - -
Peak load stations 

\ 
X?~E!?a 
4ot-water boilers 1964, 1965 - - - 560 

Munkkisaari 
(164) 

4 hot-water boilers 1969 - - - 792 

Ruskeasuo 
(232) 

4 hot-water boilers 1972, 1973 - - - 960 

Lassila 
(280) 

2 hot-water boilers 1977, 1978 - - - 816 
(240) 

together 362 200 1979 3755 
(580) (1100) 

DH M);'.11);'.EUro network 

Power plant MyllyEuro 
2 back-pressure turbines 1967, 1969 23 - 205 -
3 hot-water boilers 

(60) 
1967, 1969, - - - 600 
1979 (176) Peak load station Jakomliki 

2 hot-water boilers 1968 - - - 192 
(56) 

together 23 - 205 792 
(60) (232) 

23 networks fed b);'. 
J~ trgnSE!Qrtgel~ ho~-wat~r 1968. .• 1978 - - - 413 boilers (121) 

Total 385 200 218.4 4960 
(640) (1453) 
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TABLE 4 

HEAT AND ELECTRICITY PRODUCTION IN HELSINKI IN THREE DIFFERENT DAYS 

Day Thursday Friday Thursday 
June 7, 1979 Oct. 26, 1979 Jan. 31, 1980 

Outdoor temperature 66.0°F (18.9°c1 35.1°F (1. 70(') -4.1°r 1-20.0°c1 

' 
DISTRICT HEATING 

Main network 

.Turbines and peaking llanasaari 1, 2, 3 Hanasaari 2, 3, 4 Hanasaari 1, 2, 3, 4 
boilers in operation Salmisaari 1 Salmisaari 3 Salmisaari 1, 3 

Kyl!lsaari Kyl!lsaari Kyl!lsaari 
Ruskeasuo Alppila 

Munkkisaari 
I Ruskeasuo 

Lassila 
.connected heat load MW 1552 1590 1602 

.Heat production MWh 2957 100 ' 15193 100 ' 29598 100 ' •• back pressure 2957 100 ' 12972 85 ' 17901 60 ' ., 
•• pressure reduced steam - 1222 8 ' -
•• hot water boilers - 999 7 ' 11697 40 I 

All networks together 

.Connected heat load MW 1840 1890 1910 

.Heat production MWh 3900 17900 35550 

ELECTRICITY 

Production MWh 

.Power stations above 4824 100 I 6529 100 I 8512 100 ' •• back pressure 1948 40 ' 6168 94.5 ' 7734 91 ' •• condensing 2876 60 ' 361 5.5' 778 9 ' .Other sources 

•• nuclear shares - 404 426 
•• hydro shares 818 621 689 
•• other back pressure 201 573 544 than above 

Electricity total 5843 100 I 8127 100 ' 10171 100 I 

City consumption 5560 95 I 7291 90 I 8852 87 I 

Sold outside Helsinki 283 5 I 836 10 I 1319 13 ' 
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• 
Condensing 
and gas 
turbine 34% 

Back 
pressure 
and district 
heating 28 % 

Hydro 29 % 

Nuc.lear 9 % Nuclear 15 

61 % 
Power companies 

Back 

64 

27 % 
Industry 

Fig. 1 Structure of electric energy production in Finland, 1978, 
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District heat load duration curve in a normal year in Helsinki 

based on daily mean loads July 1st 1974 ••• June 30th 1978. 

-38-

• 



• 
\ 
t 

Fig. 3 

1 

... 

The main district heating network in Helsinki 1979 

Cogeneration plants: 

Sa Salmisaari 
Ha A & B Hanasaari 
Ky Kylasaari ( refuse incineration plant ) 

Peak load stations: 

Al 
Mu 
Ru 
La 
Pt 

Pumping stations: 

Alppila 
Munkkisaari 
Ruskeasuo 
Lassila 
Patola ( to be constructed ) 

Lpa Lauttasaari 
Kpa Koskelantie 
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Fig. 4 Daily mean heat load as a function of outdoor 
temperature in Helsinki 
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Fig. 5 Electric and heat load variation during three typical working days 
in Helsinki 1979 .. . 80 and division of energy production to different sources. 

Ky 
Ha A 
Ha B 
Sa 

My 

nuclear, hydro 
bp 
cond. 
red. 
hwb 
Al 
Mu 
Ru 
La 

Kylttsaari refuse incineration plant 
Hanasaari cogenerating plant, blcx:ks l and 2 
Hanasaari cogenerating plant, blocks 3 and 4 
Salmisaari cogenerating plant, 
back-pressure turbines 1 and 3, hot-water boiler 
Myl lypuro cogenerating plant, 
back-pressure turbines 1 and 2 
city ;s shares from other companies 
back-pressure or extraction heat and electricity 
electricity by condensing mode 
heat from pressure reduction station 
hot-water boiler 
Alppila peak load station ( hot-water boilers) 
Munkkisaari " 11 11 

R uskeasuo 11 11 11 

Lassi la ir 
11 11 
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