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Chapter 1 Outline of Results

1. Objectives
The objective of this study lies in the investigation and analysis of the actual situation of 

district heat supply systems utilizing various untapped energy resources, with four years of 

study term starting in 1997. Taking into consideration of the issues unearthed by the study, 

necessary measures with reference to the Eco-energy City Project will be examined.

2. Scope of Study
In fiscal year 1999, as the third year of this study, a fact-finding study of actual district heat 

supply systems in service was carried out, focusing on the types of those employing various 

low temperature waste heat.
® Fact-finding survey on the utilization of untapped energy resources for district heat 

supply
The study covered a total of 16 sites in Japan employing low temperature waste heat. It 

was carried out through the survey sheets dispatched beforehand and on-site examination 

and interviews based on the survey sheet. General trend survey was also carried out, 
about the district heat supply systems employing waste heat in Europe, visiting European 

District Heating Association and 5 countries.

(2) Analysis of survey data and identification of issues

The data from the fact-finding survey provided the basis for analysis of items including 

the situation of waste heat utilization for district heat supply, their system configuration, 
scale and types of district heat supply, heat supply capacity and waste heat utilization 

system, supply fluid condition, district piping network, annual composition of heat 

sources, price of supply heat and waste heat and so forth. This was followed by an 

identification of issues in respect to technology, legislation, and economics.
(3) Identification of tasks for technology development and orientation of technological 

development
An attempt was made to identify technological tasks for the effective use of untapped 

energy resources through a process of “technological mapping” . The findings provided 

footing for investigation of the advisable orientation of future technology development 

toward the realization of Eco-energy City systems.

(4) Investigation of measures for Eco-energy City systems
Further preparatory attempt was made to identify comprehensive measures to be taken 

to realize a Eco-energy City network system, targeted to build an energy saving and 

environmentally benign “eco-city”.

3. Results
The results yielded through this study can be summarized as follows:

(5)



(1) Situation of district heat supply and utilization of untapped energy resources

The domestic survey was carried out on 16 sites in Japan employing various 
low temperature waste heat ( sewage water 3, sea water 2, river water 3, under 

ground water 2, recycled water 1, electric transformer waste heat 4 and subway 

waste heat 1 ). General trend survey in Europe of the district heat supply systems 

employing various waste heat was carried out, visiting European District Heating 

Association and 5 countries ( Sweden, Finland, Poland, France and Italy ). The 

salient points ascertained through this study are cited bellow.

(Domestic survey)

1) The number of district heat supply sites in Japan utilizing low temperature waste 

heat, amount to 25 sites since the first introduction of such system in 1984, about 
20 % of all the 128 site in service as of March 1999. Since the history of the use of 

low temperature waste heat can be described as quite short, low temperature 

waste heat has a substantial potential in the future. It was made clear that the use of 

low temperature waste heat account for about 4 % of the total heat supply in 
Japan.

2) The basic system configuration for employing low temperature waste heat can be 

classified as follows:
® Utilization of temperature difference energy

Use the waste heat as heat source and heat sink of heat pump

(2) Heat recovery
Use the waste heat as heat source for heat recovery 

Of the total number of introduction, “Utilization of temperature difference energy” 

account for 11 cases and “Heat recovery” account for 13 cases. In the case of the 

“Utilization of temperature difference energy”, its effectiveness was verified as 

achieving 10 to 40 % energy saving. On the other hand in the case of “Heat recovery”, 

there are cases unsuccessful from reasons like unstableness of the waste heat.

3) In the system for utilizing low temperature waste heat, heat pumps play the central role, 
coupled with thermal energy storage system for utilizing off-peak electricity effectively. 

The selection of heat exchanger configuration and materials becomes important 

depending on the water quality of the waste heat sources.

4) In cases like utilizing waste heat from facilities, which are publicly owned, like sewage 
water, seawater and river water, there exist some specific restrictions which require 

application for approval from the public sectors or environmental assessment, and in 
some cases fees for the use of waste heat are required.

( Overseas survey - Europe )

1) As the overall trend in district energy supply in Europe, there can be seen differences in 

the development locally, in the north and east Europe it is well established with 30 -

(6)



70 % share of district heat in the total heat demand, whereas less than 5 % share in the 

south Europe. It is also a remarkable trend to note that district cooling is coming in 
place in all over Europe with the highest penetration in France building up a large 

chilled water network.

2) Waste heat from power generation ( cogeneration / CHP - combined heat and power ) 
composes the bases for the district heat supply in north and east Europe, with 30 - 

80 % share in the total heat supply. It is thought that this trend will be strengthened in 

the coming years.

3) In the utilization of waste heat other than CHP, Sweden can be the leading country 
achieving high penetration in district heat supply with low dependency on fossil fuel 

energy of about 20 % in total. Another remarkable point for Sweden is the increasing 

use of renewable energy, such as wood chips, peat and other low temperature waste 

heat, sewage water or lake water, with the help of heat pumps.

4) Since the beginning of 1990’s, free competition policy is becoming a norm putting heat 
supply business under the same situation. Under these circumstances, the introduction 

of environment tax, such as COz tax, is coming to work as the follow wind for 

renewable energies like solid waste, bio-mass, geothermal and various waste heats.

(2) Issues, tasks and orientation of technology development for the future
The exploitation of low temperature waste heat has been sought as the main theme in 

“ untapped energy utilization “ up until now in combination with district energy supply. 

However the situation in Japan is at its starting point of introduction. In order to further 

promote the use of low temperature waste heat, the barrier of laws and regulations is also 

important in addition to technological one.
The issues pertaining to the utilization of low temperature waste heat can be put together 

as follows:
• Technical issues

® Development of high efficiency heat pump

(2) Development of high efficiency thermal storage system

® Development of heat transportation technology for building broad area network 

system

• Legislative issues
® Provision of supporting measures for the waste heat utilization ( subsidy or 

incentives for the facilities of waste heat utilization )

(2) Deregulation for the use of public heat sources

(3) Simplification in procedures for application for authorization and approval

• Economic issues

(D Cost reduction in construction of waste heat piping 

(2) Appropriation of fees for heat sources
Through the investigation carried out so far, technology maps on “ low temperature

(7)



waste heat and heat pump systems “ and “ waste heat sources and thermal energy storage 

system “ were developed as the basis of orientation for future technology development 
toward the realization of Eco-energy City system.

4. Conclusion
In this fiscal year, a fact-finding study was carried out focusing on district heat supply 

systems employing low temperature waste heat, identified and summarized related issues. 

The data from this study served as the basis for a determination of tasks for effective use of 

untapped energy resources by means including “technological mapping” , followed by a 

definition of the advisable orientation for future technology development. We confirmed the 

importance of developing technologies such as high efficiency heat pumps, thermal energy 

storage and heat transportation technologies for the creation of broad-area networks.

It is intended that, in the next and final year, a comprehensive analysis will be carried out for 

defining appropriate measures for the Eco-energy City Project, based on the findings clarified 

until now.
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3.1.2

NO. mm ■ zWfRz^l'f-# «*B5£
SB'S*

1 'J7
yi/i/TT#

ASM

• r'^»£n#*>:
& B : 661 MW 
itjfmTk : 140°C(ti)

6or m)

yyyTrW
8,778#
BE##:396km(;k- b#)

2 X7 X—"T>
X b 5/ ^ /fc/l'A rfl

Hammarby-verket
B#$eyx>b

tVl/ ^7 rc ^ —%b

• T*#B & B : 455 MW 
i^&Tk : 120-70%: (#) 

60—35°C (Ig)
^ B : 27 MW 
# 7k : 3 -5. 5%: (#) 

10- 15%: (lg)

x b x^Tk/^Ar#(—$P) 
BE## : Alm.7k 25km 

(7k— b#)
?n7k 5 km 

(/l— b#)

3 7w>5> K

—

U B : 3, 265 MW 
^&7k : 120-75%: (m 

60—30°C (ig)
10, 843#
BE## : 1, 069 km

(74— b#)

4 7h°-x> K
77^y-y 7rff

ZERANB#$o

• 3 — y cc^#B U B : 1,413 MW 
#&7k : 120%: (#)

65%: (ig)

77^-Y7rlTm (—g;)
(mB#m)

5 75 7X
y rfj

f y / x/<—x#

^ B : 97 MW 
^ 7k : 5 %: (#)

10-15%: (ig)

/<y rM
BE## : 42. 3km

(7l— b#)

6 75 >x
A7>rf:

S THAL

*#B U B : 57 MW
# 7k : 90—30%: (#) T/<-b 6,000^.$:^

MMMnX.

12 -



£3.1.3 (°C)

(mA: rm###1999j)

gk jil 0 *

n ;% h y f #

;l%A
!7/l'v'Jr 17 /<!!

*i
# m S Iti M m te |6j] M #

i -6.8 -2.9 -3. 3 3. 5 2.3 -2. 5 2. 0 5.2 5.5 5. 8 4.8

2 -6.8 -3.0 -2. 1 4. 2 4. 5 -1.9 2.2 5. 6 5.8 6.4 5.0

3 -2.8 0.0 2. 0 6. 6 7.8 1. 5 5.4 8.5 8.6 9. 5 7.9

4 2.9 4.4 7. 8 9. 5 11. 6 8.4 11. 6 14. 1 14.6 14.6 13.5

5 9.9 10. 5 13.4 13.2 16. 7 13.9 16. 7 18.6 19.2 18.8 18. 1

6 14.9 15.5 16.6 16. 3 20. 5 18.0 20.5 21. 7 23.0 22.3 22. 1

7 16.6 17. 1 17.9 18.4 23.0 21.7 24.6 25.2 27.0 26.9 26. 3

8 15.0 16. 1 17. 3 18.0 22.4 23.2 26.0 27. 1 28.2 27.6 27. 1

9 10. 1 11.8 13. 3 15.3 18.9 18. 1 21.6 23.2 24.2 23.7 23. 1

10 5.4 7.4 8.4 11. 4 13.5 11.4 15.6 17.6 18.3 18.2 17. 2

11 0. 2 2.5 3.2 6. 7 7. 5 5.6 10.2 12.6 12.9 13.0 12.0

12 -4.2 -1.3 -0.9 4. 2 3.0 0. 5 5.2 7.9 7.9 8.2 7. 1

4. 5 6.5 7.8 10. 6 12.6 9.8 13. 5 15. 6 16. 3 16.2 15.3

im 60° 19% 59° 21% 52° 10% 48° 58% 45° 30% 39° 42% 36° 42% 35° 41% 34° 41% 33° 35% 34° 19%
24° 58'E 17° 57’E 20° 58'E 02° 27’E 12° 20’E 141° 10’E 137° 12’E 139° 46’E 135° 31’E 130° 23'E 134° 03’E

56m 11m 107m 65m 6m 155m 8. 6m 7m 23m 2. 5m 8. 7m

*1 #%:D(DVenezia(DT—

13 -



i3.i.4 (%)

(titiS : rSfW$1999j )

n
gk 'J'H 0 *

% E y

/^A
'<V

*1

# 19 S UJ m 3c * m 4m

i 91 88 92 89 82 74 83 50 62 65 65

2 90 83 90 83 81 71 81 52 62 66 66

3 82 74 83 78 78 69 74 56 61 66 66

4 76 71 74 75 77 66 71 63 62 69 69

5 68 65 73 73 74 68 72 66 64 71 71

6 66 65 69 72 73 76 80 73 69 77 75

7 73 69 70 70 71 81 81 76 71 76 78

8 81 75 75 72 74 81 78 73 68 75 77

9 85 78 79 78 82 81 80 73 69 75 78

10 89 83 84 85 84 77 78 67 67 71 74

11 93 86 91 88 85 74 78 61 66 69 72

12 93 88 93 87 83 75 80 54 63 66 68

¥*S 82 76 81 79 78 75 78 64 65 70 72

60° 19’N 59° 21% 52° 10’N 48° 58% 45° 30% 39° 42% 36° 42% 35° 41% 34° 41% 33° 35% 34° 19%
24058% 17° 57’E 20° 58'E 02° 27’E 12° 20’E 141° 10’E 137° 12% 139° 46% 135° 31% 130° 23% 134° 03%

fHiWj 56m 11m 107m 65m 6m 155m 8. 6m 7m 23m 2. 5m 8. 7m

*1 A^D^VeneziacDf:'—fe##^L"C^i-o

14 -



3. 2

1999# 3 M S,6"C\ #Si6EEttl28y jfrlcii VT*5 9 , 

r.roW^30^©MK#H*l8®^:i;tfrV'5 6 ~ 63?fc5„

i984##$M$is-eto»T6Bj$r • h 

TgttE'eEegifSm&fiJjl UTi@A5iiTV^5„ #0#, 1999# 

#E0#AmE#25yBrt 40©llSS-ett 1 fK±0*Itt*IteIi

0^,&$fl516y LXT yX — FSiJt T ]) y^IgSrfxo fc„

(ii^©^M#EiaiR©^©#—xMoi'T li 4 lal©*t #■#&;# Ufc)

(D

*E$-eiiE^5 r@m#m#m*#E#Ki t ll, T*#m^E«9f#Es m 

Tftffitfft'f’*, B*, Bill*, *T**t'©7kSM^«Bi-5E (iiSf 

3L#;v^-) &t- VTfUfflL-O^itititEW

to:t ^SttoitS.

stirv'5ffi?a#Ewa«^^si- 

5t, Tzk#E ( 3 yW , B* (2rffi) , Bill* (3^FJf) , HUT* (2y 

m) , (lyjff) , E*9tSE (4 >r B) , J6T*#E (1 xpJt) 07** 

t t£ 5o

*fc\ $66, ffifi#E<OSffl Sr tifc LTV'5# —/=•£ UT, i't’ISSil 

( 1 xpJt) , i###E (1 a9t) , MT&$m (lt-ffi) =K $/>, !$ j: Ay ±f'$ 

ffiSiiTi'Aev'#—;xt LT, ES9t#E (5^j?f) ASfc-5„ #NEfM£#itL 

fcift t lTf±, 13 j; A/ x tt%#-f'5#E*AV>*v'fcib"efc 5 As, 16

T*#E#M (fL#^*n*m#16E) -CI4, **9©#E%S:^«#?aEB$^ 

timkm^nryyyyxfrimSkte-oX^sx—ybhZ', 

ISiaShEfiJffl (t- bzlfyy) L-Ci±, -o#0

2 ^-Y7”fc7k:giJi"5r k^tti3K5>o (#E0##^'t 

oV'-C(iH4. l. 3$r#E)

® (t- h#yrro^E®—k- toy:/?,

MSi-t- h y-y t LTflJffl : 12?9t)

T*#E, B*. BJH*, 16#*, ^*0S6-

15 -



® t-hy*^y-fij,$ : n^m)

EegroB,

#33, T*#BK-ov-CttT*to*®'S* (^TtK)

T*#E, S7ktcoV'-cttEE7k<7)*Klc±0X^1® (E£) ES^Sco

2 SiLTV'-So
toUilBf|Jy x * a -e s t - 'bKiTki&m&m-o-cK 5^, t-

h#>®k vreifik- h7Ky7"^-®(ceffl5ii,5M#'C\ 2MltIi-y^

y-&SrSffi-f"5*S;^X*6ti<e'yX'r 4otl'5„

(2)

1) mmmm#

my 7^©«i#^v\ □ i6E(^E-eizcj/h), f me-e

tt*ES@=iyey^^T*K(ftE-e»300Gj/h)^ft*WT?fc5„ *33, 4" 

0®ii#t#Ktt> V'-fivfcSE VTV'5®^#fei:

ft o X V' -5 o

2)

%E##(DE#i3A-comE-(e%*6 LTjay, w^?aj$tt5~7°c, sy

Zi.J$m2~15°C"e, E:H-SSEtt6~8°CSS^ftoTV'5„

y , i*Mt® 5 h±x<Dtti!Kc*a tr

v'5„ ss*#tta#47°cifHs, sy40°cifts^#v'o 

fiTkW&i&^&ttasiSv'Ott, e?a*E$rfiJfflt-6ES«$tt«S6k- htf 

, t— iias.

LA^L, m&A#fttic*L-ci3%iiic^ft9ft^(ommEm&#o-cmm&#

#£LTV-5ttKt> 7 ygFf^P,ix50

*fc\ (¥«9¥SIf#K) T?»7°9y h J; y «*,*£$;*& L

X, E$E<ll^EgL7cS«)t:- y^yftft-RR • if6®fflta*£®iS-f5#» 

ftMt34S)3i6.

- 16 -



(3) itiisE

1, Jtesw, @v'J4K^#<, **-e

14km (y /v< 9 ^ ^>16K) t*o-CV'5„ ( 0 *©yJ6m:ito5. 5km : 1997*F

S)

S.E

#1:2*1 t Ufc6f^-5C(7)iteEfc 7 srmZ-iytlZo

$/K ttU6E’$tto«ctS*5tictt#|s|?S (y /v< 9 f »>*E) -^SSSTtliV

(frlgSnlSiffiK, ^SUS-TittE) SrSffll-SiliiE^ 3 * m%>-<b tiZ AK

(4) E#A

3-¥!g<vm£»MMmizM% ■ £-c©nijet*

%Et&E&#mu-Cja 0 , E*4&lt/%Ei:?SEKE^£i7TX*fi:fc/: $£:■:«• 

&riss*e>ft-cv'5>„ #tl!!K©E*4&to**&^.5fc», t S#^©f K'

/H;"/HptoES«Sr*A5 jy *K*T'l4ft?aE¥*&^ffii4 8-14R/MJ (to34 

~59P3/Mcal) , S**-e(4 7-11R/MJ (to29~47R/Meal) i4oTl'5„ f£ 

jb\ - A3: tote, ftEW&liSE^&J; <3 til<

# • s#m©%aET%$.#itsm £*s.

(5) #E#A

t- hxK©y©Em*mtij:%#*ic$ijmi-5

Sffilii/Xr ©SrSffl ItV'-5 iffiK"Cli,

$l7kES©d5fflf4S:^f/»o-0'5^, < (*/£©„ $/t,

$e@r#E/6jl"©EiBliR'>X7"©S:Sffl LT©516K-m, #E#Ale©©-CI4 

, t<0%#*R6A4cLK<t'#jRKt6^. KMfcfMk©®###

(5 16IK) „ m±©m5%*&m$K6 6,

®S*E*©4iJffl*M/is(4-)ra5ii5®tiM)ll* • *7K0mi6K©^/:*&$j76.

(6)

P$*fSi6K-e©Ty/r- httru yKxifgliSSiifc, @a#E#mE#*a

lc#6Ka#|c-o©-C$ 6 A6 6(k©a 9 7?£>-S„

17 -



D essstfijffliniii

So (###©#&, @###©a^##)

®»#${%©###*&i:

^a$ii-E>.

BiR2Z#f 3.-7'&E)

@ TU til * ff M » ±ft K 1*1 T © D H C * H © a ffi 69 * it t * fij ffl X ^ j 1/^ - ?s

m©#A#w©###*.

©$* • ?6JJH*fiJffl©E<i*/^i6$i&fc5d, ©M&WSafS^*^

©Wii|7K©fiJfflSSaico©Ttt, Wn (list, «3t) iDfcl

f 6%<E©#%A%S. (3X hB'JMKo/oC^^fc®)

©*T7Kfiifflt*fc^Ttt. ^m@m2'©*mi:u ^ htmmnti 

t©a#tc®a„ (S/k • #jh* • T7k*i*©*^(cfe*aLfcB*n)

2)

® ####©#%(:& lvw, —#

*#£ LT<DMr.\ZM'gff3lzmM'V& 0 . &#©< >77tlt®SS

SSSo

©?#j)0A#S&^©#r^A0A#©%$i|#©##o

©m#E#©#@^m©mao

©WlfX*®D-ax Htftffilifgo

® &#MiE©linA&#K#0'.

— 18 —



(7)

(aei'$E^4vvdf'-ff^^*$SB) Srffiffl LTV'SlttK 

#6(#*-TB, *f7H#0ffi, Kttfe, ±EST# =

SlWSutt, is5&Tfj#t»TiftE) 0

$fc, (an\
(St) fx^;i/f-sti) U-CV>2>i&Etfs 2 ^-glf fc5>0 (=FSf9BBT, 9

A/ < 5 ^ £ vittK)

(8) ^FbISGUE

m&***E©f ^, mj/¥ (3 icai/^p : ##

TfTtfifetifiK) < , 415TJ/# (99Tcal/¥ : SSSrS-L'/x-f 7"^ t"i/*

xiSE) z)S**j:*oTV'50 ^6A6W 

-A—iM Af k'i;

# A#g, SagREntoK© J: 5 6 1366-

100% i: ftoTl'5.

itiT7K£fiJfflUTV^aK®SBftoit2Fti:

< 5 %KTt»5. (H4. 2. l£#Bl)

>5:43, 8-jffiK#©iHSIS$©$i:ib&83. 2. l~3. 2. 6icBf=

i$) *i mmmmttm (%) =f m#mum#/#im*smmm#xioo
f£ia#is*i±t- hzKyytcA*sit5S®7kj;fciii6S*os*6»-f-t®-e, m#$ic 
ttSS-tsBEese-eiitev. ioo%*Sx5-y—x t,*5r r-eiiioo%s-±pgt it 
ir — ^ SrSS'l"5«
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3.2.1 (D

-----------—(F/rEitb)
IH 5EiH @ ■———

Bitmm cm^SEftBE) E^^EBllt!llH (ESTfTE^IH) '&m-rmm (s^si/tth*)

(D mmwmmag

o

o
o mm^moA^m#

* (E#m# 5.3 ha)

* 1987^10^

* #E 7# : 200, 307 m (m^@#)

* E#^mprmE (E#a# 4.4 ha)

* 1993^10^

* %E 3# : 112,027 m (^E@#

• (E#m# 21.6 ha)

• 1994A4/5

• MW 4# : 175,400 m (5$E@S)

(2) «vXfA(DttI

o #$o#A

o A^m#E##Wc

o

# mm 60. 7 GJ/h : ## 92. 9 GJ/h

# f-/K#b-f,f:/yf!7-@E-h#:/% 2,130 RT (27 GJ/h)
#[Ell|Xm k - h ^ yy 2,200 RT (28 GJ/h)

1,450 RT (18 GJ/h)
### 6,400 nf

*m7K ## 48%:: 38%:
^A ## ?%:: mo 15%:

e mm 36. 3 GJ/h : 32. 3 GJ/h

* 7 (^m^#^:) 6 t/h
m@^#R)t:—h^yy 1,000 RT (12.7 GJ/h)

—##<$# 450 RT (5.7 GJ/h)
zmwme### 1,100 RT (13.9 GJ/h)
#m# 4,820 nf

*#M ## 0.96MPa = mO 60%:

mA ## 5o°c = mo 4o°c
^A ## 5%:: mo 13°C

* mm no. 1 GJ/h : #m 90. 0 GJ/h

• h/fyy 1, 100 RT (13.9 GJ/h)
Am#@# k - h A>y 6, 000 RT (76. 0 GJ/h)
#m# 1,520 nf

*mA ## 47%:: mo 37%:

## 7%:: mo 15%:

(3) jgffl

o %mmu mm) m 

o mmmmm • mit (ea)

(#m-)

• 1990^11^ (E®E#B) : 1987¥10^ (^/kE-^-##)

• + =z y t° ^ ^ -#m

• 19. 7 GJ/h

• mA

• —

• 1993^10^

• #A#m+#M#m

• 1.6 GJ/h (4^A#m) . 2.5 GJ/h (^M#m)

• m*25°c ; s°c

• 125 0 :0.06km (ItilT 3 F^^IJffl)

* 1994^7^

* TAA^mA

* itm (##EM#)

* 4-m mAis%:; #mm^m 4t:
#apA25°c; ^ijmmg# 5%:

* ^ L (y^> H^##)

(4) HV—<7

o e### - mm##

o BlxAi£ 

o i/3
A^y^y—c/a y

• 125—300 0 : #lkm

• m#

• ESE-^o#

• 32—250 0 : $t0. 9km

• SGP, STPG, SUS-304 :
30-40rm (^A#)

30—40mm (mA#)
40-65mm (#M#)

y/ /- r/—;/ 30mm (HAif)

• iT2, 3F<D^rmm

• 200—800 0 : #1. 6km

• y^^: -foist1/v^y?yi/ymmti" 45mm

• ESE

(5) Btt$6SS

o * #m#A#m = ## * #m#A## ##

* mmm^^^^^mA##]^ o

• WWMA¥-fffi (#W • WBE)

*mm#^Ay)5#m#A##j^

(6) Bet&roEH • *t$g»

LV\

mm####. mm#^r(Dm^#^)

* ##mE##A#(D35%&6#\

(7) 3EE#oaffltt;H # (#%it#4o%)

• A#,

(s) #$:## * mmm# mm ie, 537 Gj/# = 1998#^##
^m 89, 738 GJ/4&

#f 106, 275 GJ/^

5,266 cj/#*i ms%)

* 272 h/¥(mK 966 h/#%)

*1 —#m

* mm^# mm is, 323 Gj/# = 1998^##
#m 30, 082 GJ/^p

ft 48, 405 GJ/¥

* —$lj^# 334 GJ/A O^JO. 7%)

* sos h/^(m), 931 h/4E#)

* mmE# mm 9,406 Gj/^ = 1998%^#
^m 34,116 GJ/#

43, 522 GJ/#

#ljm# 52,132 GJ/# (#3100%)

ss h/#(m). sso h/<N#)
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■3.2.2 (2)
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3.2.3 Bflil&aSftttl&VXxASffitSSro*tub (3)

■——mmm
B ' ■—-——

^EM^^X'EX^xTtfclx (*E#££?:EIE) (suo#) v/t< 9^yy%i2 (m&gt#)

a) mmaafmma#
o
o
o mmmmDA##,#

* (E#a# 21 ha)
* 1994# 4 a
* MW 5# : 425,070 m (mfeMffl

* %ltgR4l:miE: 15 ha)
* 1996# 7 M
* mm 6 # : 72,477 m (M#@#)

*ipA/<9^'>ymiE:(iE:#B# 49.3 ha)
• 1996# 9 M
* 7# : 218,000 m (^^5#)

(2) m#$avxTA(Dm#
o W&ifcJj
o

o

* ME 207 GJ/h : 300 GJ/h
43.2 t/h

n,ooo RT
2,500 RT

MW)* f v ^ — t — htfyy 4, 200 RT
7K#m# 29, 300 RTh

*#M 0.784MPa:lgiP 80°C
MzK 47t::m^) 40%:

B# 6.5°C:M0 13.5%:

* ^a# 15. 7 GJ/h : 19. 0 GJ/h
* Tkmmm# k-1 #yy 1,500 RT (19.0 cj/w

—h#yy i.6Gj/h
#E# 4,420 m

*M?K 47°C:m«9 37°C
7%::igip 15%:

la# 60%:

* ?a# 100 GJ/h : 69. 9 GJ/h
* y (^mm#^:) 34 t/h

EBbt- h#yy 900 RT (11.4 GJ/h)
4,650 RT (58.9 cj/w 

*### 6,800 RTh
doe^^m. 6.5#^mm)

*#M ## 0.88 MPa = mIp 80%:
&ZK 47%:: ]g9 38°C

6%::m«p 13.5%;
(3) x#;u4r—/Sffl

o mmmix mm) m

o . Mg (g^])

• 1994# 4
• ~?y y t =i—v## • s^Ktum
• 3, OOOkW • 407 GJ/h

(^%^-k'y^m#) (mm/K. ##*)
*8.92 t/h *#^ 8°C;#mM^ 3°C
• : 0.833 MPa (175°C) MM 25°C ; 6°C
• fj?L (#7 y He##) • 1,200 0. 0. 658km. Sffilx

* 1996# 7 t! iSfflIWn
* Mill#
* 4%:

22%:
* 3°c (sm 4-m)

* 700 0 . 0. 4km. E#E

* 1997#12^
• gSBffSS
• 0.71 GJ/h

* z^L (yyy He##)
(4) %####/ v^-o

o if (# St)
o Eflttts • matt#
o
o AdS^'t—->3 y.

^yyyy—yay

• 50—700 0 : It2. 25km
• 2## (fm^Uzcf-yy^y-yy)
• E$E

* 100—400 0 : Itl. 1km
*SGPG-370. eM^yfyy^- —A 50mm
* mmm

* 40—1,600 0 : lil 14km
* (#m#)

yy%y-/> (^aTK'mzK#)
^y^yyoy^ (%zK#)

* #nm. -spese

(5)
o #i«AM * L

*mm#^6^6#m#A##j^ [g##L
* LTE^. (###-) * ##

(6) mm&omm ■ *mw *
• #%##%$# j; 6

• D — 3 y t

*

* ###mo,oooRTom#TitmL^^. m
^^15%EL/i^^cLTV^/eV\ (^ctTE#^±)

* (9E#<Dm/7H?Wk£2, oookw
mm)

(tTV^V\
* 7k#m(Dcopmi)2.5.

(?) satfflj'sffltts
»%######&##

(s) seghs* • ^a# 23,415 cj/# = i997#m^#(mto)
157,021 GJ/#

# 200, 655 GJ/#
• —turn# — gj/# m—%)
• 113 h/#oa). 523 h/#o$)

* 16,420 cj/# = i998#g^m
29, 050 GJ/#

It 45, 470 GJ/#
• #fij#ai#;i/#-tijme - gj/# m-%)

1,046 h/#(^a). 1,529 h/#%)

• EIRE* UB 62,413 GJ/# : 1998#SSE
70,149 GJ/#

132, 562 GJ/#
• 1,932 gj/# mi. 5%)

622 h/#ua). 1,004 h/#w)
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3.2.4 (4)

——(fmm 
UlSiPi B --------------

S^rfiSBTitillS (iUftrfi) MlRBcmix (S®m)

(D
o m#$ai%#^,#
o
o m#m#^A^m#

• m&rfT#m#E (E#m# 9. 1 ha)
• 1997¥ 2 n
• mm 5# : 115,660 m (mt@#)

• (g#a# 4.6 ha)
• 1997^1041
• mm 4# : 107,201 m (^ffiffi)

• (E#@# 1.2 ha)
• 1997^11^
• mm 2# : 55,712 m (mM#

(2)
O

o mamma#

* &m 23. 1 GJ/h : ?am 39. 4 GJ/h
* ;!<###:% c-h ^yy 190 RT (2.4 cj/h)

miaiRggmmmmmk - h^yy 876 RT (11.1 cj/w
^mmammt-h/Kyy 1,444 RT (is. 3 cj/w
## f-##{$# 600 RT (7.6 GJ/h)
#m# 6, 430 nf

* mzK ## 47"C:lgip 41^
^7K ## 7t::ig9 13t

• mm 40. 4 GJ/h : #m 48.1 GJ/h
• m^fixMmmf-#'### 1,500 RT (19.0 Gj/w

^Mmmmmi:—h^yy 2,300 RT (29.1 cj/w
#m# 5,410 nf

• m* 47r:m*p 4ot:
B# 13°C

• mm 28. 5 GJ/h : #m 11. 7 GJ/h
• mTktfV 7 20.9 Gj/h

7Km###k—h/Kyy 400 RT (5.1 GJ/h)
!) zz—HO RT (1.4 GJ/h)

#m# 4,120 irf

• mzK 48°C:igD 41%:
^7K 7°C:ig(p 14°C

(3) *fijfflx*;u4p-;£ffl

o#m@4x mm) m 
o #m(g!Rm^ - m^ (E#)

• 1997^10^ mmH#;
• MTzK
• 700 nf/0 (i^^rfl-r'O^TK^TKtD £ m^WJie)
• MM 19°C ; 0m m^# 7°C

^M 19°C ; 0mmEM 7°c
• 80 <t>s 0.069km, W£F$^--Uf

• 1998¥10^

• 2. 1 GJ/h
• &M 6 °C

• 7kL (y^yM^##)

• 1997^11^ mmfflife
• TtK^^IStK
• 10.0 GJ/h
• 12°C ; $ljmm^# 4-5°C

24°C ; 0m m^# 4-5°C
• 400 <K 1. 9km, ESm

(4) b^-'P
(^)

o E#tt# - {%md:#
o
o smyy—y a y, 

zKyyyy—y a y

• 100—300 <& : It)3. 7km
• STPGXdSTPY ; %K!) y ^ y 50mm (m7k#(D^) 

fPg^^f-yy#
• ESE

• 150—350 0 : $90. 41km
• STPG;#^^y^yy^—A 50mm (m*#) , #zk##L

• 100—400 </> : Itll. 86km
• m# ; m7K#{%m#: 50mm
• Earn

(5) B#$8S$
o •#m#A## ## • #m#A#m L

• mm#^6^6#m#A#m^ is]#^L
•#m#A#m ##
• mm# ^ & #;mmA#m^ 0

(6)
• i&TTf^iJmcD/ctf), 7££P;k5F:CDMi£ • yy—/i45± <?)/;;#>©*

t

• #(^/£ Lo

(?) SESsrosmtka • ^0m^^^^-mmm#m#myyyA$:#### • U • U0

(8) mmmm • mm^sL mm 17,101 cj/#: ms^mrn
%m 42, 822 GJ/#

59,923 GJ/4#

• 31,551 mV¥
• 740 h/¥(m), 1,087 h/*£(&)

• mm^m mm 2,363 cj/m = iggsm^^#
^m 48,178 GJ/m

1+ 50,541 GJ/¥
• ^0m^$/^^-0mm(^mBf#m) 103 Gj/m %0.2%)

• t*4,#m) 1,947 cj/m ms. 9%)

• ss h/^o&), 1,002 h/m(#)

• mm?c# mm 7,999 cj/# = 1998^^^#
?am 11,573 Gj/^

M- 19, 572 GJ/m
*^0m^^/^^-0m# 21,914 Gj/# mioo%)

• 281 h/#(m), 989 h/4K#)
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3.2.5 @ t <fc> (5)

—_______^ «i$ (5rSt6)
taeas —------------------ -

tfvAxitbix (fm#)

(D

o
O t&laHWM
o mm^moA^m#

• #H#%E 25. 4 ha)
• 1989# 4 73
• Six 12# : 275,000 m Gz$#@9t)

• k^A^mE (E#m# 48.9 ha)
• 1990# 4 J3
• Mm 14# : 919,640 m GgflcTO)

• is. 1 ha)
• 1993#12J!
• MW 2 # : 50, 000 nf G£#@#)

(2) ##$a^XTA(Dm#

o
o

(ty^—yyy F+#2yy y F)

o #mmm&#

* m# 37. 3 GJ/h : #E 70. 7 GJ/h
* ^)HAmmk- F#yy 3,200 RT (40.5 cj/w

1,600 RT (20.3 GJ/h)
##k-F#yy 0.48 GJ/h
^mm#k-F#yy 1,028 RT (13.1 cj/w
#m# 5, 265 nf

* (##)m* 47%: = 4o°c
7%::lg«P 14°C

(^)m* 45°C:ig% 38°C
9%::ig9 16%:

• mm 238.9 GJ/h : #m 259. 5 GJ/h
• #A^@Ammk — F^yy 14,500 RT (134 oj/w

^%mmm[Eie# k-F Ayy 3,000 RT (38 cj/h)
Mbf-#### 3,000 RT ( 38 GJ/h)

4,080 kg/h
wmw 4,460 m3

• mzK 47°C : 1£ <0 40°C
#A 7°C:lg»P 14%:

* mm 26. 8 GJ/h : ##& 21. 8 GJ/h
• #T#m#k — P#yy 700 RT (8.8 GJ/h)

SMEEk — F#°yy 1,180 RT (15 GJ/h)
#m# 1,290 rrf

*mA ## 47%: = m«p 40%:
#A ## 7%::%§«P 14%:

(3) *fijfflx^;udr"—

o #mmm% mm) #
(g^)

(^n-)

• 1989# 4 J3
• MJilzK
• 60. 7 GJ/h
• ^SPtK MM 26°C : fUfflmjt^ 5 °C

3%:
• 900 0, 0. 1km, itMWt

• 1991# 7 M
•TA^mA
• 92. 0 GJ/h
• mA #%% i2°c : fij#ms^ 7.7%:

##A MM 25°C : 10.0°C
• 1, 350 0 : 2. 9km

• 1993#12fj
• m#zK
• 8.8 GJ/h
• MtK MM ^18°C : flJJBm^H 10°C

#18%:; 10%:
• 150 0 : 0. 4km, ESEAS:

(4) 1&WLM^*"J v^-o

(^lf)
o IBIrfbfll •

o

o y,
#yyx:r—y a y

• 100~500 0 : 3. 66km
* yyy'/lx# (STPG, FRPM)

2SW (STPG/SGP, FRPM)
f&mft : WK y7 k^7^—A (45~50mm)

• 125~1, 100 0 :8.25km
• yyy/ix# (STPG, FRPM)

2## (STPG/SGP, FRPM)
: ®M’)P^y7t'—A (45~50mm)

• 200~500 0 : 2. 14km
• yyy/Hf (STPG, FRPM)

2ff (STPG/SGP, FRPM)
f^mff : Ilfp^yyt-a (45—50mm)

• ##%#: k: J; 5 (C@a#

(si 8#*a$m
o •#m#A## * #m#A## [E]#% L

•mmm^6^5#m#A#m^
• #m#A#m l

*mm#K6^5#m#A##j^
(6) • nmm

• M)ii7K%Kyy^i#5#o
• TA^m#<km#myyy F^omm^^^.mmA#^#

• TA^mA^um^z ip, ±A^##-e#, e&^rw-oB&aim

• %T7Kco#7K##M(Df&#(l#Ayy y 6
$) 6 o (#%## # V ^ A)

(7)

(8) mnmm • mm^c# mm cj/# = 1998#^^#
^m Gj/#
IF 121,737 GJ/#

e 7,660 TmV¥
• ^ 51^8#^ h/# (m), h/# (#)

• mm^c# 580 GJ/# : 1998#a##
m* 68, 000 GJ/#
f^m 346, 000 GJ/#
If 414, 580 GJ/#

• 10,507 #mV#
• 287 h/#(m), 1,333 h/#%)

• mm^m mm 7,718 cj/# = 1998#^^#
#m 21,938 GJ/#
If 29, 656 GJ/#

• 37,000 mV#
• 288 h/#(m), 1,006 h/#(^)
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3.2.6 gmiwmwa6(6)

d)
• ces®^ 26.5 ha)
• 1980¥ 2 n

(2) B&ISvXtAcdE
» m# 232.8 GJ/h : # 178. 5 GJ/h

4, 900 RT ( 62. 0 GJ/h)

h+yyy7> h) 9,200 RT (116.5 GJ/h)

30 t/h
60 t/h

(3)

*8.4 GJ/h

* (y"7>

(4) v vr)—o

• 65~650 <p : 2. 90km

o y a >\

* L

(7)

127, 962 GJ/4E : 1998^## 

213, 514 GJ/^
341,476 GJ/^E

2,804 GJ/<^ (0.8%)

550 h/4KMX 1,196 h/^(^)
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4"¥S®BkjHi8$lifea#E5r4,'C,'j:

S"t"5/cfe, 3 —o y/<%##### (Euroheat & Power) TV, 7-f

y5yp\ #—7 7 P\ 7 7 y y, 7 7 y 7® 5 .y lltoitiWIBiSSSrttllS V, # 

-tirT'l'tStozSXSyiJISSSrfTo fc0

3.3.1 »«lcteltS*fe«l»ttl&©^«Wi*iRi
5 y m«#%##%«l:c

St«6TS3.3. it*3. 3. 2lcSlibfc. Sfc. SB®t6^®S1SSffi{%to*FC 

•7VvCti;#JSX#®X# 2-7~2-12tCSt*TV^-5„

(1) JESckgSttiR

3 —□ ltS5 t # MjigcKMti 1 0 0¥®E5fc§rSoTiy-5»y

7 7 yx (1920

#) (1939#) <D%-X\ 1950WII7-fy77Ki#“77K>

i960#ft%*#y 7 y — P LTV'5„

Xto-SSrBV'T, *07 *©TC-I4, tf/PSEt^-a-b

5 0) lc#|§6()*#5.m970#Pt® 2 Steb/c 

55ttfeiPiHffc5, IftHtliiSil (CUP)

(r'x, t*. x»*y) ## t##x, t--p, a#i*y®s

as*) ©*i«e

1#*7 P7 —7{P##@%IC#i@$Pt"CV^5. —jTT% i&W'vM (PnX) ®#A 

z)s$x-e*5y. /<y#711%*®### 7 P7 —7#fcii*5>;pi-c®5„

#,& (1997#) ®*###*&###@®#&B#®®x #, #— 7 y P" 

(52%) . 7y y7y K (50%) , y 7^-#y (38%) f ®m

ii79yy (3.5%) , 7 7 y r (1%) icit'io-c®5 (X*A#®7:ISi;iy 

^SSr-afcT 1 %tiPT<y#££ii5) „

(2) jig

§?M* (Ttf) i)Sii©ilft:l;± 

Rm)#p±y®^g;#K (77yx) ®#-xt& o. *®csxtt 

(#-7>f) ©iiex’ss.



SifitOa —n -y s<<DMWiBW&TfiW!U±t V , #K#:±T##

« @ mbic# 9#waTt:#^<o#gt, » • MBkmavmn^^^itcott^

5ii5„

(3) m#m

*Rd^ibS@:®mfS®S?ni,<e±S®TtT-ei4@rtTg3^:iSS.U:tt£E (S-g-fesE) * 

(B»S) &'i?t>tiXi'5<DAmWcX°h?>' -*, *ifi’$A5iL'D 

BAiPI1*{cA7^^tVv^tp*-efc?>o

(4) Sittin'/X-rA

-stcstv

to IS 1 ft 3, 000 ~ 118, OOOGWh/ ¥ A, ±S®'>^7 A jS#V\ 8g3f->a9 

(Ayy h) fciCHP (E##B%S) xA-ya y (Xyyh) m©^#^A 

5i, to-y y KA%6, OOOyBr, 7 a* yy y KT*ftl, OOOypJf, x^x-fyf 

ft900^Bff i: &OT33 9 , IS i A A ©TfJBTt>tt:'2#A £ tLTTV' 50 

iS4tt> Ufa, B*Z 0 , BBk-ett 5 ~ 7 R/Mcal (VATfftiA

A) , jR^A'It 2 ~4 R/Mcal (VAT%&A) @ltfc5. (V A T ti#j]DiB(e@i

©;(:)

(5) #*%y hV-X

by-fittmAsX'is*). m##* (a-**)

Itto—yy KAiy 14, 800km, A ^ - T 7 AD) 10, 000km, 7^72Bfil 

7, 900km, 77737*82, 900km i ASS-ft L T V'3 „ Hist l'5^7P7t*t 

TOOKmAiSLTV'S (A%AIC#^5lt77— LA#240Km) „

A©ltMB SiiSiS* It,

lOKm, 20Km #$)$ & ft o T V'-5 fc ■) , *7 ( 7“^ t*tt7 7 73 (A

D) "CMOKm (/7— hft) IrSAfcro^SSLTjSO , *i®tt77777K 

(^x/V->yA) ASBKm (A- HA) ©fccO^^SLTV'So

(6)

###S©f'S4tCH P *)&©%###© <7 a: — M$A# < , ASWAtolSAK 

-5 #!■£-£ A 3 <k, 77777Kt*79%, -f :? y 7 A-75%, *“77 Kt'49% 

j: ® ATiliVX

t®^yi;±oiyn4!$ii3 7i-T7ttt, #* • t * $r f u l a
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fc-t°- 

$/i/=y-zM4%, S§®#N!Ms28%n r'^^Jn#E^io%t*o-c*5 5, {b^S#4 

AA#«E#%02O%tc#t 6ii-CV^5o 

7 5 y ;x ftr>*19#E^'25%,

-efo?>*Efcf]4%*c&feri/'-5r tijsag sit-s,,

(7) H©K* • ftbfiKE

TtStScofc i: lcN H£j$EWIB^MjiH<5lt6iiT*5|9, SSSE (COP 3) xn 
C02ffl»ggictS]^or, CHP^6,©5S®#EflJffl^ff4"SJIB^*/V=1r-© 

it*.

SWftffiff 8®-ei4. K6A/6'#< »OT06 J: 3-e&». Iff:

1CI4EU fK-o-fc^lPU «*©g S(ttC#oX, @ A##

(free competition) CDitflnl ULInJ/i^o TS6V"V V1 <5

$7t, itiJSBtoe^CHPtrM-f 5#W=ei£# • aiUli» Vfc-f-^>B (7^>

7 7K, 7727) i^/2=¥-SJ i 0 '>7 h LfcS!t (C02) %©#

m©f-C#W#3'J (H(feyjl6^^yvaf"-) lc^^oltr®c®^®4r(4d^KSW

(7^-f7, 7 7 777 1'') ^W^igi-t'/P^r------

(7777) /=eif©Sbfi8$fc»6>iL5„

*ib\ ik'J-Htc*5It 5ifii$B W&©il*SrH3.3. lttifctSt.
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3. 3. 1 ( 1 )

X^i-f> 7 4K A— Is K

;5E
0#AM^-1948#K%@##t/XTA (CHP) Cck6#TfT#(7)m#E#^#A$

(A#fy7\ f-1), b-l$°y7°^mM^/7-^^lrAm#^#(7)80%^$/)^oi: 
jo»9, LT#/i4cA#:(D20%$rmc-CX

%### (CH?)
# (Am#^mo28%), j; 6Am^i#
A/$s$#£iiTX50

o r##(D 6 ti/fcft, ^igifeS

O #%(7)%#EM### : 38%

o #AM^-1950¥%(C^^6/i# ¥%%^#&(11970¥%/)^1980¥ft(C/,4f 
T-C$)cyho

K(DA-c(Or#mT#-em#Em^#A^^-c^6o #%m<7)8o%
(CHP)

M, t°— bte 
^^T,TX6 (40-50##f) .

o i995#mi^(cm A % A g A <b(c j; ^ -c, m^Em t ^-x it(c7° 7

O %(Om#E#### : 50%

o#AM^-1950¥ft(cn>/T(7)##-e#A^A,^:o #2^m#A##(7)#m(c

oBoig%^AS@E^lRlS¥, A##/g##EMA^ U9 —gfflS 
fixate. ($°-?yK(7)%###$&##, n'>7£777/91-#;<\ 3-oyX

oi989¥&u$, m#mfr^^(7)mA##T, m^(7)##f#^<7)#A^mAP)%i: 
v^6. ^mm#A/7-(7)#A, H7*7f-yay6&°y7°7f-yay<7)8W:, ^am- 
(7)#Ad:$7l9-7(7)##%#(7)%mm^oc,&6o (^
^#A)

o : 52%

mn O #### : 162%
O g %AA#(7)$##:^ A'D
O #%##$###^

O : 127% O $### : 1, 720%

emm(7)#A(cj:6!)7l7^#%A.

mwm
o EMt" 7" !)-t" - : 3, 200—6, 500
o : 41, isocwu/#
0 = i4ocwh/¥

O#¥#A##O#¥#^W#Ag#¥-fm0%(T)###)
0 EMX 7' !)-X- : 5, 600—7,600
O SWi&Smi'a : 26, 360GWh/¥
o :o

o tp'bo
O #g^a##a : 107, 421GWh/¥
O : n. a.

vXtA
O #$&##—CHP7f-7a 7# : 34yBr

—il77“'>3 2/Sc : 865^7 0?
—igSEBSW* : 28, 200MW (f*|gR CHP7, 404MW, A<7)ftil 20, 796MW)
—CHP7° yyhS^ESWl: : 2, 264MW

O m$M* : iW&K (120-65°C)
O &#&#*&# : 47, 351GWh/¥ (ACHP 13, 447GWh/¥(28. 4%)) 
oB#A : ¥%9A/Mcal

(## : WtMm : 6. 2M/Meal, 9)" 7# A : 3.0 A/Mcal)

O #$eB#-GHP7T-y3 7# : 78>r0f,
—EM7t-'>h7|& : 895^FJf
—l&BMESSl : 17, 470MW (pkJlRCHP 5, 910MW, A (7)# 11.560MW)
—CHP7° 771#^]^### : n. a.

O : i@,mA (115-659C)
O : 28, 210GWh/¥ (#1CHP 22, 190GWh/¥(78. 7%))
O mn&—¥-m. 7 A/Meal

(## : #M## : 6. 8 A/Meal,
yi" 7#^ : 3. 4A/Mcal (M##^). 2. 7 A/Mcal (#^%^) )

O —E^AT-'/aySc : 5, 693 7" PJf^
—CHP77-yay# = 284/7^1
—MBMBMWM : 49, 619MW (|*)CHP 24, 681MW, ^CD# 24, 938MW)
—CHP7° yylttAESW* : 23, 218MW 

o #*&## : im&7k(120-65t:)
O : 117, 821GWh/¥(ACHP 57, 137GWh/¥(48. 5%))
O : ¥#)2. 4 A/Meal

v^f A
O f^BEESW* : 180MW (1999W-^)
o i992¥(:%u^"c#A^%,

o a.
oj&mmwfTo-cx&v' (e##n%^7-^#!##A).

: n. a.

##
Av E9—<7

O fa###%l9-7# : 9, 964km0l-l#)
O ?4###%!9-7# : n. a.

O !&###% 19-7#-7, 880km (^1#)
O^B##$yl9-7#-0

O lm###%l9-7# : 14, 805km (/V—1#)
O /&###% 19-7# : n. a.
O : g#^^A#:(±#i9 l-2m ; 2##)

CHP^#^^%)
- ^ 6%
• ## 8%
-A#f7 6%
• r>j^spsE io%
• 34% (A#f 77°, t°-l)

36%(t-l$°77°,@M^/7^^)
(A^#^&(D28%) , ::%####,

0##%#A: 2 A/Mcal##

- ^ 36. 1%
• 6. 0%
»A#)ll'7 29.0%
- o. 3%
• - 6. 3%(A##)

22.3%(b°-l^)
o : %###±#(AB#$o#(D79%)

, cHP##$r^%)
-dSj^ 86.3%(#/r(C^)
• 4. 4%
-A##* 7 4.3%(#/!r(Cl#A)
• ^Oiitl 5.0%

O #BSE : ####A# (A##$0 #(7)49%)

IKDi&E 
• BtifilcE

o 199l¥t-9|A L7cEiW-SE*e(t, t CHPtDilAC: X <9 ,
2010#(DC02#ma&1990#/V

4,320A/t-C0g, ?#8,630A/m\ A#°72,810A/
fm3, ^m,640P3/t

<oJ^IIJ^-VMt < §£!1 $ tiXv'60
o 1997¥(:#A2010¥<7)C02#titia$r 1990¥

g#^^TCjo(9, ZfW^20-30%(D^m(c+B^A6o 4^#.
^ 7^(7)^#^#% t (D«!: ^. P)%6o

oiW'-#:mmtLTl,470A/t-C02, Am'7a^(7)50%o

o!997¥(C c<7)&#fj:, @(7)%W-#^(C#6^

mm<7)#A, m##^m(D{%m^37i(7)#/Mb(ccxi:m^L-cx6. 
o r2oio¥^'T(T)$°-7yr(7)%w-%#'/r7/yj

S#A#(7)#:#/l:^%%^-$##(7)!)7l7^#

## 1997#^##:iW"#A(±% (VAT 25%) CHP(±##^#7° 77#
n. a. (1@#^L(A^), lGWh=0. 86Tcal=3.6TJ, lECU(EURO) =104A##

1997¥### : %WL (VAT 0%), 1ECU (EURO) = 104 A##
CHP=Combined Head and Power<7)B§ ; #####/X7 Z/ p(7)E. t

1996ASEE : CHP#####@7° 77# n. a. L (A^), lGWh = 0. 86Tcal
=3.6TJ
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3.3.2 e^'J-n ic & it & imm\m 7 x 7 a<d s eij tm (2)

iIB 77>X V7

m
O#AM^-1920#ft (/<UrtT) AWx^mmEM^(Om#H7

o/<UTfTA#T(±###A(Omm7y

A#wgo%&^

oia^. ±#TMW(#MdS#§#LoO&l7 /<Ur#(U3:3-D»,/Y
(##"Ct)) -C#A(0%l9-^#oTV^6L, ##K?n#(D#A-e(j:3 —

0 : 3. 5%

o#A^^-196l¥H!) / #T-e#%(:#A^4l/7Co ^(0#yi/S/7TfrC###E 
(CHP) (cj;67%%^7yh'7-y^##L7c^, 7%%^#Am970¥a#

T$)6o

oEm^@#E (CHP) (AE#m#(O70%) <!:
^-D-rv^o ##(±%E(D#m^m/ivT^6A-e$)6o
C? frh~C t A <5 o

O : 1%

m m O $### : 379% 
o4#3-Mr((c75m#dS±K

Q$#@# : 27% (472)7 y E7 —^)
0 §^#:±#(0$#^(^^#7(0Ao^#%^'atf)

0 W'
0 E#7 7 !l-f - : 1, 800-3, 000
O : 22, 087GWh/¥
O EW^nE’M#* : 325GWh/¥

0 E#7 7": 880-2, 350
O : 2, 703GWh/¥
O : 35GWh/¥

vXf A
O #$ngx#—BSM^T-v'hV^ : 545^-Hfr —CHPXY-yay#: : 28>rEf

—^SEESWe : 20, 519MW (RlIRCHP-2, 912MW, 17,607#
—CHP7° yyiST/ESW* : 239MW

O #$0## : iiifck
O : 23, 695GWh/¥ (P*9CHP 3, 938GWh/¥(16. 6%))
0 E#A : ¥#16. 3 H/Meal

O #$oEx#—E^XT-'/aPSc : 8^-pJf
—CHPXT-yaV# : 28^Bf
—f&Em^:###:2, 624MW (^^CHP 1,083MW, ^(O# 1.541MW)
—CHP/ 7ylS%ESWl : 611MW

0 ####: : A&7(90-120t:)
0 : 3, 019GWh/¥ (l^CHP 2, 251GWh/¥(74. 6%))
O E#A : 7#39. 9R/Meal

(## : mm : 14.8R/kWh, : 10. 6R/Mcal, AEf X : 10. 2R
/Meal)

vXf A
O%E#B###:450MW (1999¥¥-7)

(i2#E-e#A) .
O %Em####-54. 5MW 
o4%|g-e#ALTV^6a

##

7 "J h *7 — ^7
0 ME##%l!M:S : 2, 902km(jW-^)
O #,###% 1/75 : 63km (/l-15:)

O BE##$719-/A — 762km 0t-15)

O 7nE##% 1775:—n. a.

21.77%
- 45# 23. 95%
-AEfx 20.25%
- 24. 6%
• 4.41%
» 5. 02%

o#E##-3:^##E^#:(AE##em(7)25%)-e, ^###(±17%, 
$^4%^#mo

o m#m##m(m#&E#mm)
15.6%

• 7# ii. i%
-AEfX 70.1%
- i. 3%
- 1.9%
- ^(O# 0

o#E@m-^m#mA#:(AME#mm(075%), (cn?) B:
#(0#A^#^)6%TV^o

BcDBSI

O /A/ii'L, SiSt-fiJSES^3 =z — -7:n4 1/ — '> 3 y (CHP) ##
^-c # 7:. ^(o#^¥#^#'-(o7JmB

®HilB<57=
®i%A"-(O^S^/^flJffl (2)i%^"-CD6p^ (3)#77taX%7"C0r?|^

Q#(3, CHP(±%#7-(0#^](C^4:Ll:j6i9, CHP(c76#^E#$o'e^20%(O# 
(1996^###)

0%%f-^-m#EM(OVATmO%(#(OVAT(±20%)

## 1996¥^## 1997^^## : 6. 15R/100ITL##, VAT(±m0##^(O
3 to

: “District Heat in Europe 1999 SURVEY” (EUROHEAT & POWER, Unichal) #
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3.3.2 Hi6ltbESiJ|j|$$SE

l!ttiilESlJ©l@$ln:lfc'XbTti:$3. 3. 3tg3. 3. 4fcSiJ6TSSbfco Sfc, 

%KSiJ©M@*S-lCOViTtt#R*fi©*#2 tcSifeTb£<,

(1) yuvyublE (7X V7)

X*l/->7r1?©ASM tt. tfi«@SXc tfb&< , SA. 7E

**x, ±*. T*»a, ows. f@$s • xia®Bj§, &##m. «#«&£©«

ffl-9—HXSffxTbS.

SiKIM^'J 7Ttt b ±1*

SHit-t’Xi$1972¥KIS®dn. liffitt. tiSl:giStlfc2-3©^'^7- 

X£«#bTb-5,, 7bb7$m©7y b 7-X ti: 3 7@r©7x > b/7-BEAMS 

SStlTl>5. 77)W7SMKf^7> H$WES«X-H>%eiS3* 

(ttStti*139MW, Etil*301MW) X200MW£f#*>, XX -if^b^E#

«ii77>MJf-f -i?;bx >7 >%mstc 7 S n - -Xx 7 b- 7 3 XEiS

(HS,tti*25. 5MW. EEA24. 24MW) bSfflTW X90MW6 jfo T b 3 =

H5TU 7*X > b ttl998¥tCiSK&Ute b fc»Sfii© X'x >

bT\ H5Uil*58MW, Etti*102MW©E«S:#5xTb-E>„

I'\7,y4^7 b7-xtt#sioot:©iSS7KbX7A7iStesnT*o. e

36$gs $x7 b T X* b X 7 7 y b 7 —X 7 0 EWIBS hT b &„ b © 7 y b 7 — X 

tctt#Sffl©Sffl77 xii.6MW^EESnTb5„ (*3.3.3&#iS)

(2) X hxX*;UAt6E (XXi-xb) %%##*§©#&

X7x-xb©Xb y X7;bA*E7EttlB$fTxTb^ tbb*x7;b7-a

tt!998¥ICX b y X7;bAX7;b7'-atGullspang Kraf t tt A* -& #f b T E it 7

nfcltt'OT, ttiXStim, X byX7;bAm©l00%tB*^aiX7 >x> b 

©^a^5o%7'x@r#bTv^- c©^#a. ifi^oe^Tfjtito^eiiEEEcfc-s. 

«A«1#©ElfjiceBbr*0. ^iXMftt©

¥i%ffc£feBbt bti^.

|im©£&8Btte*, #*%##. 7 y b 7 — X, x x+UbX X b & if#R 

‘tcs-yT*5b, *safnxi7i-T>TS*, ESte*7ttB3©eASttx

l)^)0 ^lEjI^jtl/tHammarbyverket E (S In X X X b > T 7 i£0; IE 7j< f U 7] b Zc 11 

ftt-b7XX>'215MWEB7ftTt5 0 . m##7©b- M/XfitftpX
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V'5„ y©t-}-4?y:7”t:4 9, fiEX'i4-e&<,

l:#6ln LT33 9 , #X \-y$ Jjvl/AiS0±®*^7y h t LTtitB^lt fciLT 

V'5, ($3. 3. 3£Si$)

(3) ^x;l-v>*H!3E C< >9> F) J6SBtt#g(7)t#e.

yy y y y R ■ ^/i^yydr#To*#E#%m95of 9, i96o^xfet4

rtT#-e###E^i#:&*T'#^i-5 4 7 iC^o A. 9L6I4, TP5-^/V-y 

y drzc^/y#—CEwWfSltrfT oTV'5„ 3 -y @f©E#t

t s ygfrowffltfu y-ry y y «##*&# A143,265M*, 3-?^ 

SI * (±j * (41, 278MW-C 8) 5 „

eSEl410,843#-C\ ¥Fb1E36*»61%I46s6^ fi»T*5 9 , rt?rt091%©^ 

y TtcEW^s^TfrtiTV'S t r 6T\ n-y^SESrffiStolc-effl vta # 

ftX!4, EW#Bl®92%^6»5 4'eiC$oXV'-5„ ifiWSBt (41,000 km (/V— 

Rft) SrUxTjs 9 , X© 5 A, #SSIsy>^(4g$$r < 9 AWcgA^ h y*/v 

8i35kmS:lS:diiTv>5„ UtiUKottW-SH-yxyAtiy I990#t:m%©##%& 

$*LTV>5„ (*3. 3. 3S-SBB.)

(4) 9Jly49tl4E (*‘-9>K)

■7 /V-y ^ 97 m 1C (4 6 ^ F4f <7)E#^58*7°y y M$ $> 9 , lHAfttl-t 

5,625. 6MWe, *»Uti A-8-H-"T?984MWe©ES;6si$B £ ftT © 5> „ 4" Ultonfc Z E R

AN7"y y h i4y/yyf y Sro*g|il^fcoTi950iiFf<:fcatG^SIteSiL4c„

14 6 *oES5S4$k %e^8SEB5iv, A©E#l4#&t##f AA6. 

1976¥$"etC$a6©Wlr$-etiE5iLT*59 , Etti*l41,413MW (Tfj £ f$ © 

25%) N *#CttjA298MW (AA#:©#30%) T\ g —□ y ;<<D<¥X’bM.±B<DM 

«5:»o7’7 7)fi.5„ %iR©#m*

LTzSltttiitfiy y»s 1 S, i997¥t:SA£iy Mt:200i4A:t4fc 5 

H#SISll5f£tJ>50 Sfc, 1994-1998^1:14^7:©#^:%^^%# 

Siy 'y^t> R ©ffiiiS-fbS^X 9 oofc?>0 

jfi¥©W@C©*:frKfrf©9IAt:4 5JRlI%Si::it@lSX (y 9^-f y) 0# 

At: 4 9 , m#A»&R#-fb(Dm#^A64o, 4" E © » ft 8$ B B SiL5„ (* 

3. 3.4&#RB)
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(5) ytuifelx (7577.) ttetitoTkttB*';/

A ####%* y h 7-^«IbTl'^0fT«5!!iS, ffi

¥©%Sfi$i§lC#)SLT, k 9-7A^#mSfl7 3&%.

7 u ^x/x-xthii, i99o¥ 8 e icE4snfc%7kft$aWfii©RrBiiSti:r, a u

Tf?j: 0 30¥^*9Tti*VS©S6©Ttc, C©$#S#*SfiT^6. ttiSSti:

ttXxX • U a X —X • X • '/— • X )k — X © x X X S2 — SB FI T $> -5 elyo

(38%) 67 577#*&#EDF©f ##0SOPADEL (34%) , AV####&* 

CPCU (28%) © 3 #T&6.

$g6©E#IEAtt, 5 ^3f©X7> h-&ffBX97MWX, #4f#±LC3&6. %

7kE#aTsm©T7kmmM:a6/u6^iR#saTAo, Kismffiis^wgawxy 

H7-7©*#:tojl$i^ffi6VTEBSn5„ %7kE<SttK)42kni Ok-hfi) T, 

^7kSSliSS 5 30, S0l0~15,CXgfflSnTVi^„ ($3.3. 4S#i®)

(e) A5>ifeE (75>x)

1969^Ciies Ufc 7 7 77 ©73“ U ifiSB A 5 7rfJtC* 3 S T H A L ©#« 

E#*n7'5 7 HI. !fr;(P 5>Ett#nSUSSES hT43 0 , $S 1,700m©## 6 

*'7X7 77%11B©3 —-7xXP#SflJfflLfcXX —7fc7°7 7 kTfeS. S 

####A(A57M*T A5 7SA©06,OOOF©@$6#R, ffiilJ£KfC60~90'C 

©@7k##&fToTl76. ###©#£Xttl2MWT7l‘C©S7kSlf T, #X##t± 

R7X#TlcS7cLT43 0, ¥Bfl©#E5El;©60~70%Stti6dTVi-6±ES6Zj:o 

TI7%.

7 7 77TttS©J;7 7j:#EfiJffl^H©7A;H?fejtiiSnT*0, 3#E© 

###®ES©#5l6%ttH©Mlb&StXTH-6. ($3. 3. 4S#fI)
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3.3.3 KWI=fc'lt5aHbi*E9il6#8fc#*6->XTAcD|ffl$il8* (D
~ '------------ (BfffiJfe)

——
ASM (^f VT yi/i/Tr#) % (7#:n—#>- 7 b^/^#/kA#)

(D B#$g*sro«s

o

o m@mi{s¥8

o

«yix^Trff (#^#65%)

• 1972#
* 8, 778# ; ###### 30. sg^nf

• 7. b y $ #/I/A rta

• 1960#

* 10,843f#: (#### 1#4,000AE)

(2) i^vXfAOiai

O

o

* 661 MW (572 Gcal/h) ; ^ ^
#%##3:6o

* Z:'%###B 102 MW. 325 MW.
234 MW

* 221 MWe

«im&xk ##140%:. igipeot:

* ###A 16bar/14bar

< Hammarbyverket B### 7 ^ h >

• ummmifeh 455 mw (391 Gcai/w
TxkffiEStit:— h#°yy 215 MW. ^### 7 160 MW.

80 MW.
i#f&A#B# 4,800m3 (W* 500 MWh. At=90%:)

<#7 b 9 —^m#4 b >

•5W'/7 209 MW. I^f/7 50 MW

• ##120%: (~7o°c) . m D 60%: (—35%:)

mzomiEiw

##3—5.5%:. ig 1910—15%:

* mBsS##^ 3, 265 MW (2, 808 Gcal/h)
3 —^/:c##B 1,495 MW (46%) .
11^7^ 1,770 MW (54%)
^&A#B# 40,000m3
n — iX ^ ##E#^7 1, 278 MWe

* i^&xk ##120%: (X : 75%:) . %g I) 60—65%: (X : 30—35%:)

(3) ■ i-v

o fiJRSJt:

• Z! A###B. =['—^^z##B

* Mot: (m ip eor)

«T**B

(4) b 9-/7

o ##0^^:##

o E### - mmt#

o

o • &° y7° xf-^ay

• 396km (/!/— ME) . 244 km. 152 km

*## :

(2 mm ^

• iW&KE# 400—600 0 X 25km (/U— b 6)
ME# 5 km (2000#|+@E)

* m#: m#m (50%) (35%)

*my7^b#

• fWSxKSB# 20—1,000 0 XI, 069km (/!%— b#)

(35km) .

^y^^bm 6^-m= (3-^^#y7^b 3/rm

16y^f

(5) im&mm

O ##&(/)##

o

• 9. 9R/Meal (6. 15R/100ITL##)

• ## : SA 15R/kWh. 5 PI/in. ±xk 50R/m3
• m 7 R/Mcal (15R/SEK##)

; mm# 3:6
(## : EM#A 10. 5 PI/kWh)

• mm±M ^2i5#m/#

• 3. 9R/Meal (22R/FIM##)

(6) mmfeomm-ftjgm

^i5% %io%

(7) $«#rogffltt;jE

•B#iti: 1,118 GWh/#

• BiExEfl: 972 GWh/# (836 Teal/#) : 1998###. A S
M^##3:6

(mm) 42.7%. 41.5%
4.5%. 11.3%

• 1,462 h/#

• EA##m 538 GWh/#

13.66%. ^ 40.68% 
m# 23.91%. 21.75%

•BEM 1,250 GWh/# (1,075 Teal/#) : 1998###
(mm) TAk—63%. 17%

####/^ 15%. 3%^ ##2%

• 2, 747 h/#

• B#Em 7, 073 GWh/#

* BEA# 6, 406 GWh/# (5, 509Tcal/#) : 1998###
(mm) =r —^o:##B 92.0%

7 7. 7%
Ilf A5)“ 0. 3%

♦ 1, 962 h/#

*BE7C#(T)61%H#^. 33%^#"^%#. 6%^%#

m
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3.3.4 BktN 1= fcIt•$S161lj!KSi|16#E6t#6ArolimSS (2)

......—(ffitttfe)
M$@B -——

ZERAN##^my7^h (^i-7 7K 7/k7-Y7rfT) 7 !)/;%/<—7.#: (7 7 77 /<0®) STHAL (777:% A77r#)

(D

o

o

o

• y;Vi/\ 7 rfT
• 1950#t
• (amws)

#/<!! m

# 1990^ (^##fL)

*221{#: (^@# 210^rrf)

*A7 7rf7 (/<#r#l&^)
• 19694#
*7/<-F$b6,000M. #R,

(2) «yXfA0ttI
O

o A#B####hK

o ma&B&m#

•EStE/l 1,413 MW (1,215 Gcal/h)

• 6 $
IS

W*^7- 4&
• 298 MW

9%
f - E- 7^@# i m

• E£dt£/J 97 MW (83. 4 Gcal/h)
(^7k^B#l2, OOOuf ^ j: 617. 5MW^-a w

137MW (118Gcal/h) (1998/99^##)
^^®#7"7 7h 42 MW (1978WW&I#&) , 
^77"77h 21 MW, K-^/>77'77h 9 MW
^F7—7l%7"7 7h 7. 8 MW,

12,000nf(17.5MW)

*^7k m^io—isr

• 57 MW (49 Gcal/h)

7#7fii SxCttift 4 MWe, Btilft 5 MW 

*%B* 12 MW 1,700m, ^*300m/h)

• ^7/^4 7“ 40MW

*#B# 200nf (##m) . 300nf (#M'##m)

*#1^^ eo—?or
#2^% 90t (-30°C)

(3) ■ a->" i4%m#

o filfflBg
. (#*f - #*se

Srfijffl)
• ft L •i&B (1970^7 <0) ; 71°C

* 3—i7o:^#B

(4) 4^7 h *1—0

o

o E#ft# -

o
O MWiZf-'Si'S • 27° Tqf-'Ji'J

• KBE^st (±»9 l~2m ; 2##)

• ?^->^!7*K<t>7"7^ HR 7 -refr

• 300 0 X42. 3km (/l/^— h6r)

*##, ###, ^0^77/lx#ft«^
• “^nPiiLfflKx^^

• |ft)20km (y—bjt;)

• iTi
• ESE*$C
• r^yh» i&wi

(5) B<S$8»S

o
o #B##A#m

• #£jEtE#E $1 2 - 3 Pq/Mcal

9 06,900^7 7 7 (1550M)
5,700^7 7 7 (#9 0^)

ELY0 38%, CPCU 28%, SOPARDEL 34%
12M/Mcal (16M/FRF^#)

* 48, 000 R/^ • F*
1. 8R/Meal (16R/FRF##) 

(m^<Di/2-e#^^^v^
(##:^f7## 3.2R/Mcal)

(6) mm
• «S*(DSAlc<t;diaS»^E#{b^(D®;fT

(7) s:a*roaffltt;H
•SB4b<7)'f b ($54{gR) C*f LT#8b&l6%

*mm
(8) aesa

'B^## 15,961 TJ/4# (3,813 Teal/# 1998^##
(FW) 3 — 94.4%

7 5.6%
• 3,138 h/¥

* Bm^c# 204 GWh/^p (175 Teal/# 1998/994###
*B^±i^ 103,200^7 7 7 (210M)
• 2, 103 h/4#

• Bm^a 14 GWh/^ (12 Teal/# : 19984###
(P^im) %B 60-70%, =i-^^^#B 27-37%

^7- 3%
• A### ^ 246 h/¥

• S/lE^a 16. 2 GWh/¥
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4. HUHSt1-* BHa>SS

L/=amm#mAXTA©#mm& 

SS*C%t^'^T. **Atta*#ttlS©lS|j®5}#i:LT, ^

©¥x«$ii:fijffls«i, @@##$umTXAA#m, «

$6EE*fr^*«*W4-y h7-»©#E^£'$5j-tffr^. sfc, #sifijffl©^raa 

g$#mu:|:##A6#m#A#A©%*l:x)^T^#*%6 6t)(:, 

tc®d$H&sar^.

4. 1

*m&TxE^6 ta, a

te##, %m###rxi:#*, mu*, a**, B*&T©*%mA^#*6

m (fi*ix$;^-) 61- h*>ytoEE/k$tt^gi/KtvTmm-f%M

%##%© ^tSiTt)fflit5,

1) SA«;S

(SS*E6fiJffl L Aa«#«l6 AX A A », 1984^tCffl©Tffi*- • HTB 

aK-egttRlfSESrfiJfflLTfTbnTjsO, B*®a«l*W#gcoE$(0^'Ctt

J±K6T SrL©AXAAT*S5„
c:n$Alc®SSm$^iifflLfca«Effi$6tt25ifiK'r»Adnfc»i,

sm&fijffl VfcEjSA -HTB, 2BEITB, SrJH, WBiEBd, TffiKT* 

aK-ettstAi'ffifflsnt1. $a, aT###&MmL^fb#^4boMg#% 

aK4>E$S®6fiJffl VfcESB • ATBaKTfc*A(C*ffl*riTA*^/i 

86, $16Tt3;16aKTfiJfflStlTV^-E>„ (04.1.1 £#m)

##©#!# (IT*## ( 3 xE) . #* ( 2 X0r) , Will* ( 3 xSr) , a 

T* (2 x9r) , T7k (l x@r) , mmm## (4 xp>t) , #Tiii (lx 

M(r)
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ffl
X

;u
I
S
ffl
si
7U

Sffl ur 
^r-0fIH

19874# 10^

"Cm U "C V' -5>
a« ■ as

## : 4. 71 Gcal/h
Mg

: - r
^#^#1 : - °c



D

*fe

#
#
A
"J
h
9

9

□ g@]M 
mm
(tts-z y 
west)

?nA
150.0 0 X 0.004km 125.0 0

297.9 0 X 0.408km 199.9 0
428. 6 0 X 0. 06km 333. 4 0

Mzk
X 0.004km
X 0.408km
X 0. 06km

Wt 0. 944km

IMSWcdM^ iEtttt*
ssttt*

&## : BEEmSf A
### : BEmmf A

EWSS

g It Aft v X =r A

tK>9°Xx—V3 >.
inlftXT—V 3 >#

7KE. 1E7Kh, 7k;M#(DWS 
=i > h a-jk>XfA(?)M

$4
#
#
m

1)

mm#
# A lMJ/h(C^# 413.75R
S. A 427.61 R

2) %m#A

^ A lMJldo# 2.343R
A 2.345R

LTV^a,

### ->1
lift# k L m

m $fRzK# J

###A# - % - %
100%
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#
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<fo
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E
m
&
Xf
n

a
m
m

BM6^7 y h 14, SStttoi* toRST? to 5 r i: 6,, 4^77 
»»i LT, ffWJT-#lsl@roS:E^SreoTI$LVX

2^-79 lC:l[E]##(D3:T-m^, #zK## 
lt^5o #tc, 3#mf j; 9,

##@#^#1]^ |C z 6 ##-D T V ^ o

■ am
&\zfj: L

<b> 0^
r'ie9T#S«S6E*®«Sj=gm i: M-f- 5 tSSSj SriWiSiU A 

^ff o -O/ ■> 3 „

f ## im#^L

m

@

ttilESElfcElcllf ^>=1 
X K

«R* 1-3 fc to m, MU £ 14 C * £+3 ^
$7*, its C 1l=%3. g®£igSH-3
9sMf#B^S$-eto5„

a-yx*8MB-*fiimx 
*n,¥—nofijmax h

s«0f#B«m i-i'-ov'T, MMntimt &m# u*«(*
6xH-'>e^»-o7F$Siefcto) riiyftorv'S„

^0# 0«*L

Jt
@

EE
SL<l4MEtoir5TS8T-to5ie6, 

g*g«*i: LT##6, Afi^*l|ffi§to**&H|o-CI5tV\
Affile

UlT^EE
#lc^L

@S<CL

• itotolEBttiitg a#Jt*40%)

: n.ti'kffiw-mik (Sessw,
fa e # is i: 5 % y. ± # tj r s 5 w®.

t7>hx^
j^-mm a EHItti 11,913 MWh/# 12,563 MWh/#

^-^ijmid) #ime 27 Gcal/# 0.02 Gcal/#

*fi)mx4i.;u
f-#mm(2)

=1 > t° ZL —

5
1,985 Gcal/# 1,258 Gcal/#

a—37x* 
il$K*W me 1997#^

(97. 4-98. 3)
— 1998#^ 

(98. 4—99. 3)
—

h
mmme

s % — —

tK 4,415 Gcal/# 4,036 Gcal/#

/P tK 20,598 Gcal/# 21,736 Gcal/#

S m — —

/m TK 16, 949 GJ/# 16,537 GJ/#

Jp tK 83, 616 GJ/# 89,738 GJ/#
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2. m % tfe
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4. iissfeEE
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6o

rMjiizK^c mil &#AL^, Mjn
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□. tmm\m vx^ aiz & it 5**ijmx *mm) omArnmn

(1999^12^)

25. 4 ha

.9 Gcal/h — Gcal/h

— Gcal/h16.9 Gcal/h

MJ/hX220, 254
MJ/hX2
MJ/hXl20, 254
MJ/hX2
MJ/hX2

3,470

MJ/hXl
(#[ENxgL MJ/hXl2, 570

MJ/hX2
MJ/hX23,357
MJ/hX2
MJ/hX2

BiS$nVXl-A 
7 P —



Cl

m
m
X
*

*
1

/*§
ffl

7C

1

/Sffl LT t' ^i]ffl x JU
4r-(Dmm

MJH*

amroteR# ¥ J3

MJUiBSTkj: LTfiJffl 
L T l'-S j*-a ffl * fli ffl I * 
;uf-fflm# • #ifflsm#
(■ : BMO

om*

m# : GJ/h

: kg/cm2*G or bar

mzR : t:

□StR

m# : GJ/h

SS

: t:

t
#fflm^m (At)

%#¥#) : t

: %:

LT^iffl urt'-s 
#offl*#lffl%*;i'f—# 
fflSS
(■: m@)

■A#7k

%# : 14. 5 Gcal/h

urn
S#¥#) : 26 °C

: 11 °C

(At)

%#¥# : 5 t:
: 3 t

####

0@ : (##) 900 0 : (lg<9) 900 0

6 c? : (t£cO 0.05km : (iS ^) 0.05km

C,
*
flj
ffl
X
*
;u
¥

I
;5
P

7E

/5ffl U *C t' -5 ^^ijffli- ^ vu 
f-fflam

fflfflMKRW

;t*#ii$@iRurS7k6t
I >- ^1] ffl U"C‘/mJ^

m# : GJ/h

&<$

: t:
: t:
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n&flJM
S§H
(@#m v 
#e:+)

100 0 X 0.05km 300 0 X 0.22km
125 0 X 0. 07km 350 0 X 0. 20km
150 0 X 0.52km 450 0 X 0.64km
200 0 X 0.70km 500 0 X 0.64km
2500 X 0. 62km ft 3.66km

@E#i±#

# # : STPG(DiX>^;lx#
FRPM(DiX^^/l%#
STPG/SGP2)2m#
FRPM(D2S1:-"^

Z/y —A (45—50mm)

• fflgijxife
• /j'ommxm

Eeaa
#*0*&

STPG :

D

%

m
#
*
V
h
9

ISltAtivX-rA

71n°>^T-V3X
tinExy-va>H

imf
k - h ^ 147MJ/h X 2-&

tKE, WEtKh, 7K;&#(D#m 
3>h P-;i/vXfA(Dfl®[ * z 5 ^ y y

• ?fizkiSzkco 5: ^zk#^$'j#

#

m
ii

#
$s

l)

# &
IMJ/hKc# 428.08R

zk lMJ/h(CO# 433.58R

(2)#^^:B(^^)
& % # ^ # A

Ayyy (##@#40—som^#) 5,380R
(##@#50-60m*#) 7,000R

c^yy(##@#6o-70m*#) 7,350R
D^/y (##@#70-80m*#) 7.700R
E^/y(##@#80-90m*#) 8,050R
F^y (##@#90- 100m ^#) 8.400R
G^/y (##@#100-110m jc#) 10.010R

2) %##&

m##: # ^
% zk 2.995R
im Zk 3.241R

(2)#^^-^:B(
###: # A
% X lMJlilo^ 2.995 R
?m ZK 3.241R
^ # 100L(CC# 60.480R

»mmam E#%L

#*#
a*s > l m mtoL

m $
EMtMJt mzk# J

MJWA# -% -%
100%
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ffl±0Ellicou>r

0ESbCDM^;4

#
$&
lc
53
It
5

&
tf

■eoffe

=IX h

ft 3—
*)],*?—*f<D*ijfflax h

[g#^L

$fj
Jt

%L

• @;A# [E|#%L

^0# |g#^L

G. XftftOSffl im##L

v#> hi^.
10,447 MWh/# 12, 317 MWh/#

SMS-MS*

H f-#m#d)

t lx 0m 
mm

6, 600, 000 mV# 7, 660, 000 mV#

m
$E

)%%i7kt L
T0#mm

1997#S
(97. 4—98. 3)

— 1998#S
(98. 4—99. 3)

—

m )m 7K — —
Stibium /TJ tK — —

M % — —

/Ti/m7k 113,415 GJV# 121,737 GJ/#
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2000¥ IB 210

2. ft % tfe j|EMSWmEftW2-2-2

3. iB m # ir^^-wss s± (^#f{tmig*(Z)mi-4-2)

4. ISS3fc#tS
L-ca7k&#mL. m#prmEm(Dif';ix

m^rJRK
^@^T/l/(C|g$iL^mm#26.5ha-C, 7^7
y -m%# (s®^#tvvtti!T5i^), (0tt'&m&t'/i'M
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«mo
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(^ m$Kr#g
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□. mm) (DSAHSPsism

(2000^1 £)

26.5 ha

232.8 GJ/h

178.5 GJ/h

(#-#7"/K$jK-9-y:/7 >/ h>

: 2, 800

l^ttlaVXTA 
yn —

M n H
U U U
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m
X
*
;u

I

m
sS
7E

1

ffl U "CIA -S ^ij ffl x * ju 
dr—(DfiH ESR*E

¥ ^

«i;HXI±M7kt LTflffl 
U XT lA<BiS'a0)^^*Jfflx*

■ #uffls^#

(■: mm

: - GJ/h

l±Jj : — kg/cm2-G or bar

it* : — °C

ns*

m# : - GJ/h

: - °c

4-#?^ ; _ ic

flJfflSSii (At)

M#?# : - lc

: _ ic

;tsn*<h urfijm
IS o' (D * ^lj ffl X * JU ^r ^t] 
ffl;£Jt

(■ : m^)

o^#*

## : - GJ/h

t

: _ ic

fiJfflSSilE (At)

4-#^ : - lc

####

0@ : (##) : (]glp) ^

ilc? : (##) km : (iS D) km

:

C2
*
$lj
ffl
X
*
Jl
$

I

ffl

7E
9

?5ffl U "CIA -S ^ ffl x * jb

%ffl^$^#m 1996¥ 12^

/$»&B£@J|XLT5*tt

## : 2. 0 Gcal/h

sm

: 48. 0 °C

: 48.0 t:



%
m
m
@
*
V
h
V

Bill
v

#e:t)

E3CH

1.014km (650A~150A) 

0.823km (400A^100A) 

0.835km (150A~40A) 

0.232km (200A—65A)

[g##L

:w%
1.218km 
0. 951km 
0. 735km

(m##L

pf 2.904km

7K>^X^-V3
v a >: [EI##L

tKE
3 >

. WE^IL
hP-;i/yXfA0f^

[m##L

mi ISItA^lvX-rA

#
#
s
#

1)

B## # ^

?n 7k 668.41 R

S M 334.44R

A 525.55R

2)

mm#: # A
% A 3.525R

S M 2.622R
Ikgdc# 7.970R

Inn, 7k 1MJ(CC# 4.400R

M#
L L m

m | $
»liSW«fi)cJ± ^zk# J

#*A»
□ pT \3c.’ 100%
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ix-i/g

■ HI M7 —^ ^ LT## L"CV^V^#^0^#^%
& @#:^L
ri • ;SfS

F @ ###0$#^%. aa E«/£L
E
&

lc
& ^0iA |E|#^L
it 63 lim: ft L
6
li n X h
M lalg^L
S.
if @ tVU#—#0#ijf8=]X F

im#^L

&L
mm

m 4-ftaWA-5S-6;6l*(D
m mmmm

f 0f6 0S*L

G.

H

7°7>hx^ 19,836 MWh/# 20, 160 MWh/#

SrtT^X 5,815,000 mV# 5,901,000 mV#

^-fijmem fijffle
- -

tp-$ijma(2) ®M 352.03 Gcal/# 669.92 Gcal/#

/Tl 7K 1997#Jt
-

1998#^
-

X0:7> h /m 7K (97. 4—98. 3) - (98. 4—99. 3) -
iititiEs M E - -

BBS si - -

/Tl tK 210,852 GJ/# 213,514 GJ/#

iliiTcEm
/m 7K 5,086 GJ/# 5, 284 GJ/#

s si 118,853 GJ/# 117,362 GJ/#

3, 748 GJ/# 5, 316 GJ/#
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2. m % %
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4. lf|^5fc$0 T7K^@7K^mTzK(D#, %#-

6o

$)6#^7kTzK^mzK(c#0 L, rTzk^mzK(D#FC |T#JI ^rW#

LTfumi-ac^as-cK ^^mL-cv^o

#<%#LTV'5o*W8'T&o;t8#&(Dzc:|;/i,=f-^#iW;k —

5. a ^ mm

@#E3MR8iU7 B «

_ \1 “

EDSKSSaT^aTEaJHtS5R«S»-EP«S30ST^a —

® PSSroigSW

(/<'syvy h)
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<7
tfv*Xitii|x 1990^ 4^

#
$a

CD

# £

Emmm

m # ^

$li£ (1999^12^) ##at®

48. 9 ha ha

14

919,640 m — m

m % ##:t@

57.076 Gcal/h Gcal/h

61.992 Gcal/h Gcal/h

±^mm
mm

TTK^mzkmm e-k ^

^ #
7“

a
#7K#
StKS

37, 976 MJ/h X 4ft
An# 39, 809 MJ/h X 4£

15, 823 MJ/h X 2£
17, 912 MJ/h X 2£
18, 988 MJ/h X 1 £

AD# 20, 863 MJ/h X 1 £
## 9, 494 MJ/h X 2 £
An# 11, 499 MJ/h X 2£

37, 976 MJ/h X 1 £
1, 690 kg/h X 2£

700 kg/h X 1 £
Wm 250 m3
WS 220 m3
Sm 3, 990 m3

mIn
V
X
T
A
CD

IS’^IpvXt A 
70 —

3,124 m '/%mt %3, 000 m

m %

7k

;■£ 7k

2. 3 kg/cm2-G #7k °c
e# 47 °C 40 °C

7 °C ig% 14 °C
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m
X
¥

jr
1

ffl
Bn
7C
T

LTl'S5fc*i]fflx*;ix
TTK^mzK

199l¥ 1R

MXliMTKt UT#im

vuf-mrn# ■

(■: ism

DSM

m# : GJ/h

: kg/cm2*G or bar

jStK : °C

:»^tk

## : 21.98 Gcal/h

ms

t

: 12 t:

^IJBimSii (At)

¥ #) : 7.7 °C

#£PtK<h LT*i]fflLTl'3

(■ :

: 53.18 Gcal/h

ms

: 25 t:

: - %;

fijfflmsn (At)

¥ &} : 10.0 °C

0@ : ##) 1,350 0 : (IS <9) 1,350 0

He? : (%#) 1.45km : (IS *9) 1.45km

:E##L

c2
*
jpj
m
X
¥

1
;5
m
m
7E

;5m ur u^>5*^jmx^;u
¥-mm

$gl:fiJfflLTU'-E.a«-SS

Sltt : GJ/h

as

m$?#: t

*5p5ptS : “C
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D

*6
m
m
#
a
y
h
v

i
o

M#S<D$li

#e:t)

m#i±#

i<%;

125 0X0.01km 

150 0 X 0.01km 

200 0 X 0.31km 

250 0 X 0.88km 

3000X0.83km 

350 0 XL 58km 

400 0 X 0.80km 

450 0 XL 31km

500 0 X 0. 22km 

5500 X 0. 77km 

6000 X 0. 32km 

6500 X 0. 14km 

700 0 X 0. 20km 

750 0 X 0. 38km 

1000 0 X 0.32km 

1100 0 X 0. 17km p"h 8. 25km

# # : STPG(DC/^T/L# 
FRPM(DiX>T/L# 
STPG/SGP02##

FRPM(D2g#

: PJEST ^ L T L' T ;L— A (45~50mm)

STPG : Xi

Si

w
<Z)EEU1

^#i^:AW(D^MAEE
#+) ^i^6(DTE

n *9 > lp0§^)#(7 oTEErjflJH dr 0m]
L-OD6o cgirn##)

7K>^Xf-V3X
»f-V3>

TkE. WEAh.
=1 > h P-ik>XfA0#S L

#

iffi

fe

1)

# A:
^ A 401.81R
M A IMJ/hKc# 381.74R
m ^ 100kg/h(cc# 99.989R

2)

# A
# A 3.416R

A 2.747R
# M 100kg/h(:^# 796R

mmmAmm
###

HI
m $mA# J

###A# -% -%

gt 100%
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iMSICDSlix^i

■ w$i

a
Ft

=i-vx*M-**i]ffl 
■ ;S

ffl±0EMl3OL>r

[s]#^L

0)tiKDiI^;i

fe
lc

It
a

&
u;

=3X h

55 =]-VI*m-ifc*IJ fflx 
H(DfiJffl=lX h

[s]#^L

-em# [g#^L

tea?

g
ic^raEM

G.

^7>hl^ 111* 34, 000 MWh/# 33,900 MWh/#

H

iE
E

«

^-fiJfflKi)

#3^ - B;15tK 
<h L r <D m 
mm

10, 708, 000 mV# 10, 507, 000 mV#

#£P7k t L
1997#^ 

(97. 4—98. 3)

— 1998#^ 
(98. 4—99. 3)

—

Vv> b ;M A — —

m 7K — —

M % 450 GJ/# 580 GJ/#

;U tK 70, 400 GJ/# 68, 000 GJ/#

m 7K 341,300 GJ/# 346,000 GJ/#
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3. sb a # FS2i^/a

4. \i/—iAKt» ^)%Ej — %—y n y f com

ygy^g^^tK^
- mmm&mma z^^^mc-cA - ## -

#AZV^A&5^<X%(DA:#)(^ &###(/)—o 
^ L-c, LTcMmm

c/—f'M' %Aj
JtWtM t 'AS t LTV'*

&##LTV^6o h4iyy^^(D##^#M#^^S#

^ y^^^#mLTV^5o

^ ^(D^3A(cA#<^i-5C

F^^^-cv^o

5. X4»8

0 rK11 -^rng-j (/< y y ^ F)

® (2%)
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□. (DmAmmm&p.

&& g&gft i/— 1993^ 4^

#
|p

0)

# £ W 0 |69Tfi^*[K 6^1-17-8

mmmn
a # #

(1999^12^)

43. 5 ha 43. 5 ha

18 # 25

732,500 m 885, 100 m

y~? > h-tb^]

m % #l#at@

m 48,713 Gcal/h 54,713 Gcal/h

ft 48,384 Gcal/h 66,528 Gcal/h

#h%

* *#m#xi&
* ^^n##Xl-^

* —#W#xi^

* ^^g##l{%?n&7K#X3^

g##lR^&7K# X 1

(^#)
mm)

(#m
mm)

mm)
(^#)
mm)
(^#)
mm)

* 7k#m#x3i
* 7k#m#xi:

3,000 
9, 000 
4, 000 
1,500 
5,220 

500 
1,930 
1,500 
4, 639 

500 
1,456 

185 
1,900

RT
Mcal/h
m3
RT
Mcal/h
RT
Mcal/h
RT
Mcal/h
RT
Mcal/h

B

m
Ip
V
X
~r
A
(D
m

. S'nwat-t'*;/ at?? -**,**

a

X □ —

a i

hmmmm 9,887 m /p iPll? 1,202 m

ft 7k

47.0 °C mo 40.0 °C

6.0 °C mo 12.0 °C
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*
;u

1
S

il
7C

T

;5ffl LTl'£^fi]JBx*;u
#*

1995^ 7^

mmxizf&M7kt Lxmm

L X l' £ if-a CD^iJJB X *
;u^-<DEti •

(■ : m^)

□®ft

## : GJ/h

J±.Jj : Mpa

jItK : °C

■;M*

: 27, 000 Gcal/h

X#X^ : - r

: 7. 5 t:

(At)

: - °C
: 3. 5 °C

)$£P7k<*: Lrfijffl LTUa

ffl/lmJS

(■: mm

■ ^9*

## : 27, 216 Gcal/h

X#?#) : 27. 5 t:

%, : - r

JlJfflSJlizI (At)

: 5.0 °C
: _ t:

#### (to* to
: (##) 1,000^ : (lg^) 1,000^

^ : (^#) 0.293km : (igO) 0.159km

S&Hx^Tii; : /iDSEffliSlii;

c2

ffl
X
X

)l
*

1
;5
ffl
II
7E

/5U X t' ^ x * yu

4f-(DEE

^smsmuts*# 

%i:#m Lri'-sa^-sa

## : GJ/h

X#?#) : °c

: °c
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m& (1999^12^)

4. 4 ha

36.3 GJ/h

32.3 GJ/h

* h^^yxi : 2, 200 Mcal/h 
: 1, 000 USRT

: 500 USRT

^0#^ : 3, 233 Mcal/h
M" : 8, 666 Mcal/h 

###;% #+ : 2, 550 USRT

W S : 1, 701 m3
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hx^ 1,226,870 mV^ 935,340 mV^

4,358 MWh/4# 3, 111 MWh/¥

^-^ijfflHd) mm 472 GJ/4^ 0 GJ/^

H
^-^ms(2)

ftmmmu 656 GJ/^ 334 GJ/^

ill
$E

3—VX^'
ai=*E mm

1997^ 
(97. 4—98. 3)

— 1998^^ 
(98. 4—99. 3)

—

h

mama

M % 21,211 GJ/^E 13,297 GJ/^

inn. 7k 8,303 GJ/^ 5,483 GJ/4#

m tK 46,765 GJ/^p 30, 684 GJ/^

s ^ 20,653 GJ/^ 12,948 GJ/4#

im 7k 8, 140 GJ/^ 5,375 GJ/^

m 7k 45,848 GJ/^ 30,082 GJ/4#
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/p tK 5,261 GJ/4# 21,938 GJ/<^

-36



#41-8 *EiWiS=ix=Exe7XTt6|x

1 . 37^773:
Ptt¥4i B

2000¥ IB 17 0

tilhEC
M Am#Am#e^KE##^l-l4-l6

3. IB « # A (Am^Ammm^z%E##^i-i4-i6)

4.
AwmmMb#, ##m^(D 

775ha^##(^ r^yy^-^Amj Am

Amm(D#m#iokm,

35km(D#^^#A6l60ha(D%Wc-C. 21#%(^^$ALV^#^< ip F^y

y%K-0Amj fc

3 7^7y3:T##^#l±, 21#$B^W^AtL7c#m^^7 7^ LT(7)m

<Am## 3 7 ^ 7 y A ^ (D#m>

#:(COP)^[0]±L, #^(7)#^^/L/jr-^^mLTV^6o

#(D[o]±(zM^L-CV^6o

Lyc##^^T75^ 3-^^^y-^a >^77"A#6ZU(A#m

v^6o

<, v '-c 7: ^ - k" ^-e(±A##^ i

^^#L-CV^5o #^73^#—g#mLT:(D#V\,

5. A # M #4 (D USStolsmS

© rAIESS^x^ex^^TcoifcS^fiiHFv^Aaj (/<'yv~y h)

-37



□ . (##&) (DSASIFiMSIS

E IS Si @ =■ ^ -t ^ ^ T S6 E

$16 (1999^12fl)

21 ha 21 ha

B # I

49.532 Gcal/h 49.532 Gcal/h

71.625 Gcal/h 71.625 Gcal/h

: 10. 8 t/h
: 4. 46 t/h

: 2, 350 RT 
: 2, 100 RT 
: 5,000 Mcal/h 

: 2, 500 RT 
: 6,000 Mcal/h 

: 2, 500 RT 
: 6,000 Mcal/h 

: 5, 300 nf

>7' (1^)2 XI

7%) X4

j J L11 1 L

47.0 °C
6.5 °C
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AP tK 8,388 Gcal/4# 9,241 Gcal/^

;U tK 9,385 GJ/^ 9,406 GJ/^

?K 31,902 GJ/4# 34, 116 GJ/^
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iM&ygltAftvXx A

7KE. WE7Kh. 7K;M#0#^ 
=i > h a—

2)

18. 0%

10. 0%

5.0%

0.2% 66.8%

100%

-52



L-c$)

tmmwmm ■ wn
tTV^o

##mgp(Dm^i^±(DycA(C7KE#m^+^#mL-c^5,

ft
m

^u4p-#(Dmm ■ ?sm

F

1%
#

fo
It
6

&XS
ft

M^cD^lnWto- BWIti 
<b. ^iJfflx^U^'—(D^ l-tlim#5 J: 9 ^#ATV^/>\ fpJd/VcDStixVtiiTSt

V^5o

f 0# |El#:^L

X h
#(c^L

ffi zi-vx^ro-^fijmx
tVl/4r—I^CD^Jm ^ X h

##^14:^17^ 6/»V ##1, 815, 000M left LT2, 468GJ(7)#m^ 
Ztb^A^(e###6 4:6,472, 000R #13. 6{#«k/f

60

^0#

[Bl#:%L

S*J
it

#(c/C L

^tDA#^^(D#fW0A#(7)## (#$']#)

g.
#B:NNe#J:$#53#(D15% (B8#M)

H

ill
is
#

Z?z>y hit
9U#—t^mit ^S**x

tF-fijmid) t'Jfflfi

^-mmm(2) 4Rw

ZI-VX# ftBWxtifiJ
iitiSS me

7°Z?>h

mtamm

M %

;M tK

/p tK

S ^

;m 7k

/p tK

1997#^ 
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ii^vXfA 
7 0 —

mmskg/cdGBm 
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mm#0 9, 169 MWh/^ 9,152 MWh/#:
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1998^ 
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IM (1999^12^)

15 ha

3.74 Gcal/h 5. 19 Gcal/h

4. 53 Gcal/h 6.50 Gcal/h

: 450 SURt
1.01 Gcal/h 

: 500 SURt
1.11 Gcal/h 

: 0. 129 Gcal/h 
# # : 2, 960 m"

300 SURt 
0.67 Gcal/h

0.25 Gcal/h

1,460

-61



Cl

m
m
X
*

1

P
sf
7U
T

;Sffl LXTI'&^fiJElx^u
^-oas MJII*

1996^ 7^

J»SXtt»S*i: LTflffi

)i<*■-©$« ■ #msa#

(■: mm)

m# : GJ/h

EtJj : kg/cm2*G or bar

jItK : °C

■ ;StK

## : - GJ/h

M) : _ %:
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;tai7K<F l 
T0#m#

1997^ 
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|p/v<

ffi& (1999^12^)

49. 3 ha

23.9 Gcal/h — Gcal/h

16.7 Gcal/h — Gcal/h

34 t/h
2,200 RT

k— h/K^yxi 900 RT

6,800 RTH
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District heating transmission networks in Helsinki

VS Heidehof

VS Malminkartano

Transmission network of district heating 1998
-------- Transmission lines
-------- of district heating
-------- District heating pipelines in tunnels
--------Tunnels under construction or planning
..........  Supply pipeline of natural gas

Area with district heating 
D Heating power station 
O Heating plant 
0 Heat exchange station 
V Transportable heating plant 
® Pumping station

ES The Electricity Company of Espoo, Ltd (Espoon Sahko Oy)
VE The Electricity Company of Vantaa, Ltd (Vantaan Energia Oy)
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District heating

Sales of district heat in 1999

District heating customers numbered 
10,843 at year's end.

Heating of residential buildings 61 % 

!H Heating of public and commercial 

premises 33%

H Heating of industrial premises 6%

Production, purchases and sales of district heat in 1998

Sales outside 
the distribution area
212,5 GWh (3,1%)Water boilers 552,4 GWh (8,1 %)

Purchase 15,5 GWh (0,2%)

Hanasaari power plant 
1927,9 GWh (28,1%) Households 

3925,4 GWh 
(57,2%)Delivery of 

water district 
heat

6405,8 GWh 
(93,3%)

Total production 
and purchase Total 
7080,8 GWh consumption 

(103,1%) 6868,3 GWh
(100%)

Salmisaari power plant 
1609,3 GWh (23,4%)

Other
2084,6 GWh 

(30,3%)

Vuosaari power plant 
2975,7 GWh (43,3%) Industry 395,8 GWh (5,8%)

Heat salesOwn consumtion 
total 

33,8 GWh 
(0,5%)

Losses etc. 
total
428,7 GWh 
(6,2%)

6618,3 GWh
(96,4%)

Mean price invoiced for Real price of district heat
district heat

pennies/kilowatt-hour
25

15

10

5

per cent
100 -r.............. — ■

95 96 97 98

The mean price invoiced for 
hotwater district heat, as an 
average weighted according to 
consumption, was 18,7 p/kWh 
in 1998.

The real price of district heat 
in 1998 was 93,8% of the 
price in 1985.
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-4 ^Uv-YOlfcE (7ff-7>H)

1.
HEAT POWER PLANT ZERAN

WARSAW HEAT AND POWERSTATIONS HEAT POWER PLANT

S9S¥fl

2000^ 1 ^

f£C
M 15x Modlinska str. 03-216 Warsaw, Poland

3. m # # Mr.KRZYSZTOF TYMINSKI Mech. Eng. Director

Mr. ANDRZEJ CZAJA Chief department of Control and Protection of

Environment

4. IBSSfefflEg 6 f Bfcmea&My 7 > & , ## A
5,625.6MWe. @Mtil^^M"C984MWe(DB:#^Ba^^TV^5o
R AN^7 ^

6 ^ ^ ^ ^ 6t##^-e
$)6o #m^]^l,413MW (rfT^:#
(D#25%) , #^m^298MW (r#A#:(D%30%) T, 3 —

1997^(C#A^iT,. M(-2001^ 
1994—1998^^^A"C(7)#M#

5. A # X # (D Elektrocieplownie Warszawskie S. A.

(2) ZESPOT ELEKTROCIEPLOWNI ZERAN

(3) ELEKTROCIEPLOWNIE WARSZAWSKIE S. A. ZESPOL ELEKTROCIEPLOWNI ZERAN



ZERAN

KAW^CZYN

'OWISII

WOLA

SI EKIERKIPRUSZKOW

H## (1998^)

a™™#
Elektrocieplownia

Combined Heat and Power Plant
Moc cieplna

Thermal power
Moc elektryczna

Electric power

MWt MWe

EC SIEKIERKI 2448,0 622

ZEC ZERAN 2433,6 362

EC ZERAN 1413,0 298

EC POWISLE 253,0 56

EC PRUSZKOW 186,1 8

C WOLA 581,5 -

EC KAW^CZYN 744,0 -

EACZNIE TOTAL 5625,6 984
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woda chlodzqca
exhaust steam condensing water

kociol
boiler

podgrzewacz szczytowy 
peak heater

para
admision steam Tz

turbozespdt
turbogenerator

pompa wody sieciowej 
network water pump

SUSS woda sieciowa 
district heating water

staja redukcyjno schtadzajqca 
P-T reducing station

pompa przepfywowa 
circulating pump

woda zdekarbonizowana 
make-up water

podgrzewacz podstawowy 
basic water heater

<ZERAN^7>h^iil^vXfA7P->

<ZERAN^7>h^E>
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-5 vVJlteE (iteE;S*<*i66*'y h1?-?)

□ . M$5HK

1. sB$$fc€ffc
as¥fl

2000^ 2 ^

2. ffi % *fe 185, RUE DE BERCY 75012 PARIS

#«5BC
O Mr. Thierry LAMOTTE Directeur Technique

4. IH$5fe$E^

!) 3^—X - 7^ - X— ' X/I%—^P9T$)5ELYO (38%) 
^^#^<^%EDF(Df^#:(DS0PADEL (34%) , /<D#^#M<^%CPCU (28%) 
(7)3%T^)6o

5 7BT(DX7Xh^#j-T97MWT, #
gEBrfT#m^(D@a#^

y LXmg^^,6o ^7K@a#mM^B42krn-e^
sg^io-isr-emm^^xv^o

5. A.f M ® CLIMESPACE-RESEAUX DE FROID URBAIN

(2) DOSSIER DE PRESSE-SOMMAIRE (CLIMESPACE ET SAMISS ION DE SERVICE PUBLIC)

(3) RESEAU URBAIN DE CLIMATISATION (##^7 M7 —XEI)



7°UX-L/k=zL

%

-1-

-2-

%#E;t;K@E7K^vH9—^7:

-3-

mimmvmmzxmzt&Mfz

1999 $ 11 JJ
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f y *w-7&£*<o'jk$mwK<Dim

^^ uyx%x- ua^-x-f- x- - x;i/-x<o%

ELYO ^UXX/^—^#M^(D^zKE7K$V H9 —

)g#T6^^:c 1990^ 8 ^

#$#57,000,000

VyiT • vit'7-il • K- ^<;u V—7*±
(XxX • U3$—X-V — m/P VL—X)

1

SOPARDEL
(EDF (IZxiE^J'^ti:) (7)-p

U^X/X-X%^

1978 GIE (#^#^13$) X (GTH) 0 51%

-110



30 ££\Zt)tz V A V t&glffcgjk

1990 ^ 11 ^ 19 /XU
U ^7/X-7%^#^^,ca(:LTl^T.

7UE7/x-7%^, ^zK^^y^>h%^EzK4;^ mm,

LTw&f. commomim&uwmkL

&^t-^JI|&#(D/XU##m^(:Pg^^ai:V^'f. 92^9 ^^^COE

- lE, 2E, 4E, 5E, 6E, 7E<D^#:o

- 3E, 8E, 9E, 12 E, 13 E, 15 E, 16E(D—g;o
- t}X/1/ h • 7 -i' 3 —o

/XU$(h^ U yE/X-E%2:(D#|Wi(D^H^(7) 2 3(D##M^^^LTW^f :

7777H, #^±,

owT^m^Tv^To #3#m#L 1^%#

a ^ o T^(D j; 3 u :

— II Id7 — U >7^7— (//IxW^^^TTo

C(D2 3(D#:§#]#^b, #/NSgK:L, WB'JL, ^
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/tunm, v u xx/x-xtticsstu
$Ufc. i:o$KSW«$©IKlctt^®4-y h-7-»®R$ElcHr5«il9»«&tX«KSWS 

£tlT©£ UXt :

- ¥#6:ii$irxavx

- XU TtfXXS#f£;IC©©T©lUB±RyTO15±©g£S.

ramic/XUWtt. lBfl.S©!imS8l6tt<ftUT*y h 7 - X lc,fc S»^TV>5

SWISS UEUiU 66E#©SM'JT$K6if©*UR. rn^ffilSMtt, RET, % 

#XA*&U, fflSTST, U, jH$©T-XC*fJt;T-St)—td'XSffi#tT-E>fc©©E

*©g|,©4RftX5«tt&ff5fe©T, li&#l:<tDS*5ti5-077XF7?ftSiST 

5t)0Tlfc.



mmtmm

97MW 4%5ffi<D£M'7y>b

H;i/&> H j; o

-eo7°^>hT##7W^mT^m2a, mT(7)# 

#irm6a^T: i rmmijj (5°o i *(%#m r^cu (io%:(E

%0A##JTKL f u/i'j-^x ^CckoT^v

7 V ^7/X-7%(D%v h V-/7H, A#T 97MW (7)^#m^(7)$,6 4 #^(7)^m7°77h^6

2000 ^&T:C 115MW

(GTH)

L, ;i/—1988

SEMAH ^j:OBT#$aTW60T, ^-(7)^^^,

30^^(DM#{B^$^(7)#ATf'^T|]###$qy;l/-7° (GTH) ^##^^^TTV^To

GTHH. ^U/7/^—7%CD##(7)$§^^j;0^^^T/:t)(D'r^. GTH 1991 ^^51%(7)

f #%a:^oTV^T.

C(07°7>h(D^##^3\ ^%m^](Dl9MW^S, ;i/-7^l/(7)iAA0(D##^MfE;L, ^7V 

^X/'x-XidzCD^V H7-^(D# 1 ^[^(7)^(7)^##$#^^^:: 1995 42MW

0 & L^:.
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7 > H n, 7 7 7 < % v 3 i^&r;4 7-m^6 7-o

iii#^6^#mTv^777<%v hn#jA(7)ia-v^7-n,

(D^7-T%o#A 6a, 9 L/:o

C(D7°7> hCDm^WZlMWTf. 777<%V

#%#f7^T&0, ^^6 2000 ^(DM^TCC(Z)^^^ 36MW &T^±T6C(h^T#^) 

j;7 [C^:0 ^To

C (D^m7°7 7 h H4:^T##y7 7 h <b*K:^ U 7"^^ v h 7-7 ^$M^)A^aTV^(D

- M'^;i/S/^yy>^

9'7^#i#(Dcpcu(7)4'(7)^<7—c 

(D7°77 m, 12 E&U: 13

'i§L B taE $ tlT V^> <5-7- y h 7"7 o T/t >J C07 7 h 7 — 7 A# (h CD)A$o/7TT

#<h^0^To

#1^(D9MW}1##4]T&0, #(:RATP (/^U^m^BI) (7)## (80,000m7 %^U3

y 7 A^, 500kW (7)#%](DB#T 1997 ^ 7 vM L^.

M-/<;i/7^gy7>h^, t-7JI|(27jUCckoT^$a3;7-. CKD^^^LT^yot 

—U>7^7-(D^#^f7af, [%M(D^W#3^^#(7)#ia#: (RATP* 

#13, 4^#(7)S0FRACIMH;i/)
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A%n, 1999 ^6^25 8, #n%h7-yi/#El^CD#TLV^[]A#(7)##nf5 

A5:t&W:C(D4#B(D7°7>h(0##&im^L3;L/:. C(D7°77hn, 16g(7)7l/A-

Can, #LV^7°77H(Z)mm(7)^:^(D^#^#^^(7)^iam(Dt(7)T-#-. C(D7°7>h 

n, #%#C07^\-7|^n#i9ET6 5 3(D7^l/-7°(D^#&^2°C(D7j(^^M'#"6 5,300kW CD

#rm(Dm^^@^6#m±n#^^aTv^T. ±#CLT$<]8Mw

C(D7°77hn, iW^7h7'-7n$i%A^a, #(D7°77hC%5#^^aTV^T. 

co7°77hn#Lv#m%n#ni6^(DMcn3T^T, m#nTgmm#mn&oTia

-

^m7°7 7h±i$cDa^n,

nckoT#A#24 4E,T4iM43c#(D^'-AK:j;0 24:#^4]^aa^To C(D^-An%v 

JAU-^7 h^|5iBen^L&To

/I U <DT\Z 12,000m3 (DTfeEMttDfirM'Jy > b

7U^A/^-A%n, ^m7°77^nA0AT, 7EOt-7-;i/Am(9(D^i%mH;L/CDM#(7)m

T 6 ^amm^a/cz^x n^oom'm^^rny^ > h %##% u ^ u/z.

c(D^m77>hn, 99 ^#^6##T#64;3nno, mmcnmaf,

C07°77hni7MW(Dai^^Wol/, CcD^-DCL 

T^#7°7>H(D#;2&,&]g<bLnc^7(::noTW3;To C(D7°77hn, ^6n/ajr|]^^: 

gRT(D%^h7-7^#^L, A3,

A°U (Pj#TT(D^#A(D 40kin CD## : ##T#^(D^^A%V h 7 -~7

/^U r#C$^A^^#Tn, h7-7CD##0/:^nT7j(#l^^#^c%n^JfHT^C(h^

a6 6 aTV^f. f C C CnA(D j: 3 0 &T :

- cf)T^ccnj;3T#%]0^mo#xn#(D#^necD^#n^^T^m^T(y)^#^# 

L < c c
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- n V 7 9 -feXRlflBT* 5 ® T, *'7 k 7-7ttg*!&3ET5 d
m*$T. #©#K#(:<kbT®6R6mi&I#t:Ma%E)&bt$6

SiS^b fcRHltiC^e-ftSI-.

T7k$i*itcaTcaa. mmztitz&mixfi*7 k<*ja 

ifeDi-r. L-*UZj:7)Sb, T7k$ttg$ic)l*RU?6)(R7k©Sl:TiiFrr^I5i6-BnTV7T, k> 
*)l/©\ki£tt7 IJ 77/1 — X?±©7kSjSl:iCI/'b5feiI^f StliSMtk. *7 k7 — f izii 
-rdRn^'nrossRtxy-Kts, #<©#£ito©;%»E>wa«i©siERu«B»xir!%B<kT 

5SgiJldtLV7S,e$i!ISjgcU$T.
T7kST«8iT5 C j:^S#7toXtiE%to/j:EA7)767F =rffiTfc-E.I-IH©#*?. * 7 k 7-7® 

MiS©TKissaL-rimsn$T (g8B<bb-mi4%*§§) .

x u 77/1-7%®, T*mm, m*x;mTmmc e#*©#x»i/w y (a®. »«»

Xl+77 7* /I—®, 7k U XX Rlk 7 7 X 7X—B, }|$>7 k-%'7771/%3.— 7'R7/7 k*

->x'R?i-x') *m=, guxtiss&tfx7x;t-icto6*9j©j:5& 4 #m©m#aR

ttffl s nr © e> ■RhtixrofiS ®, $7 k v - 7 ©%£ & SEttR tmg 6 m ic ® El" -5

fc*CW»7S:tt«<±«^. I8»J©*t#i£&0 SLfc„ R&
<7®, ^7t-7-?tt*w (it)80%) imstt,, sae^rit), iimi©#i%, ala©# 
a®j3©Tim&#^a$&RiM©ATt±#<m#L&LR. ©©IS*®, %#T-5A# 
OglttfCXT'xk 1**©%®' 6> U-'S^-^RtklEtt^ ® *E> fc©T'-f„

Pia®S7‘Dyi7 ktt, iliSJiRtkSAGEP (/I U TMiieStitt) ©l=Il©TT/t U r|fT 

7kmm (sap) ©ff«&tfe$iRSta$T.

HSiEE 1 X- k)k$fcD©$8R%%7 HcMT5«6*7 kx-7©*il®tt, K«ic 
*3tj"E>gI'6K)6:lBS:S:i*8UTSK*i8©$${k©fc»lc—©©l$Z=c3igTl'„
*7 k 7-7©M%ic®/i Vff©tfS©ll$£-BWj:®:h®&y s-tt/u, f©a#©*%R 

%*iJffl*hE>ft«©8Ktt, **^$K®tt*gm6HE.7)7C,|gai-E>ak4t'9—HX©X >7 
77 k 77a17 — R?£fi!<;2-ti;5£©7tI;7M&M'i>*®iHS®T©STo

$7 k7~7IW?8©g3RtkV ^/N^alSia

7 U 7771-7%©* 7 k 7 —7 ©MfS tit, -k-7)l|?ti©IC)Bj)n0®S7"7 > k ©%»©?* 
/tR1~E>fc©C©<7;7©IK/7'77x7 ShT©$T„
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u< w#a:#(7)iM hc#T^^y^>h^mi9A^6Rr##^x^'T^ LTw^To

yn 4 ^ Lit.

U77A-7%(7)7''7>h(7)4:T?v h7-7(:^^7l6%^7j(XH 

TK(DRr#c77 7 h ^^7UTB^T^/^^^VK 3^(7)7 777 /Wb^TW^T. zK^^j^T

H7-7(DA07#(T)#^(7)m7(:M^76C(h^T#^TL j; 7.

-mimk^;i/T(Dj^#^

7V77A-7%KL 1991^##3imi^ /7/\7^#mT^^^:^'r^T, ^L#TM# 
^7°n7%7 h&^mLT^WO&L/c.
WT, 7 U 77/i-7%^#^(D7°n7%7

U7^7Tl]^, 1995 #3^^:, RARAmbiante%, ELYO%, IGI (Gaziers#j@%) &U^7V 
y7/'\-7%T#^c$^i^7Vi/-7i: 1998 ^ooTuWiM hnme76^&P7j(&i;A^7X(D 
^m7°77h(7)mm&U:%yh7-7(7)m^^##E:L^L^o 7U7%7/1-7#H. t#K

C(T)7°n^j:7 h(Z)mii(7)

-^7^ 7 V 7 7/^—7%^^ ^7 )!/— h (C^3 ^-5 v h 7 — 7(7)77 —:7k: U'777777 3r 
7'J77/i-7mi2bK7 #^^j;0/^'-k7-6LT^^7^l6a/c 

ELY0 77I/-7" (ELY0 7^)l/77—(7)IR#(7)##^^@LT7-^(:43 
7 h7 —7(D##K:7M%7°ci7ji7

-##^(7)^^)(:##$^m#^:<>777 H777^-

7 U 777^-7 - h7-7(Dm^(D^^, ##{%#^EmLTm%^'NTt)7.--77j:
m3t7 7-(D#T#ri]^^j:W7a:(7)m^&i;mm^^ v 777
7 H777-V—(Z)^x%^fTV^7o

Am7°7:7HM %v h7-7(Dmgt&m#7^#[X^#m^^^$%|-#(7)

(D#^ (CO^^oTV^T.
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^it/uTL^o

-^my^>h0yxyA@{$(:j;o^^T6^# m##) 0#M.

^±0$J^f*=0#M
- m#0m#%#m0^.

• pT0 ^sf ®^'§/cf (h L/'T0g,EoJ0 ^ Mm 0^^/^z L-o

- m#m#0^^L.

- #6^wm0mm.

m&(Dwm

• h0iSMo

• x^jl/y 0epMo

- ^m0{^^0^;(±i^0Mmijo

* 2 AMlx fc ^^0f^:^0^Mo
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9 U ^XA°—: 2,100,000m2

7 U #%GTHHl999^8^ 30 B%#atT^v h7-7n^^L^:221

Can, ^$^^Hj^Tl37MW, ^##$a^7^7MRT$<J

2,100,000m^ n$g^L^T.

Auom 3 #m#A#ac(Dm^gcn, ^-7^7,

&UCI/7

can^(Dj;7n^#j^a&T:

mm

y-7<X
50%

19%

y;M###(7)^:6C)(79 7,600kW LTW^T.

7^ A(OlbW^W(Z)n, nn j: 0 t)7 U

^^(DMEun,2005 ^^T(: 240MW (^(##$a^3.5g^mac%^) 
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98 ^-/99 ^CDyEJhiib : 1# 3200 7] 7 ^7

(7^#) : 42.3km

(M^m) : 97MW

: 137MW

: 204GWh

txiEtl : 9 # 6900 7 7 7

^DA#^c : 221

: 210 77^7^7—^71/

*1999 ^ 9 J4 30 M&-GTH
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RfrSife
kW Sti: 
vcotati

911$% 19

7 ^ 7E#e 1 E7 □ 7 • 7 • 7°77 * Ft 710 2,000 1993 * 8 19
7 E U —7-3 0 26 IS till, 51 ##, 56 
##&!/: 84 ##

2,742 1994 * 5 8 a/%

2E7 - 771/71%# 1,050 1994# 7 8 a/%
v /'(me 1 E x71/7% - *7 - F 7 71%# 1,600 1996 # 4 19

/ivsi]ime 8E#-E775:30 120 1997 *5 ft
me#* 16 E7 7^<-/F5:30 2,000 1998 # 4 ft
77#^-U3*m#me 2E<7'J7 75:3Ci 800 1997* 12 ft

#7^ %
*7 - 73/1/7:1 - 7°D/'(77* 9E77 - 73/F73.30 512 1993 * 5 19 a/%
AXA* 9E777 v F30 900 1993 # 12 8 a/%
AGF* 2 E< 7 U 7 75cm 0 1,100 1994 # 5 ft
GAN* 9E77< 7 F30 550 1994 # 8 ft
^<*-/F ' 7°77* 8E^<*-/F30 560 1996 # 4 ft
D 77/1/* 8ED7*7/F30 720 1996 * 9 ft
COGEDIM 9 E 7 3 v* ' 7*77 73 D 2,800 1997 * 1 ft
F 3- • 7 — 7/F • 7 3 "j h° 7 7 7 — *— F 9E*7 - 7#-/F3 0 670 1997 * 1 ft
/iU_Fo57#-o - *7*7*77- 16 E7 7^-/F±mO 2,200 1997 #6 19
7/F5/7/F 9E7-*-Amo 1,500 1998 * 1 19
SOGEPROM (%F^7—/l/7#7dv7) 9E7*zu 7-75:30 4,400 1998 # 6 19
SINVIM 8 E7U-^ 730 700 1998 *5 19

7 s y * 7 7

- /X77 2EE.7/F*/F3 0 35 1994 # 4 ft
777<%v FS^ 9E#-%775:30 5,800 1996 * 8 ft
7 7 77 C&A 9 E*—7 7 75c® 0 525 1996 * 9 19
%/F7 7 8E7^-7*-/F-*7- F7 730 360 1996 #9 19
*7^-7 8E7-V 7*0*5:30 500 1996 #9 19
F a. • 7 — 771/ • 7 3 v ti 7 77 — 7— F 9 E*7 • 7*—/F3 0 2,400 1997 * 1 19 ~

FNAC 7f 7*U*1# 8E7^7*0 *5:3 0 450 1997 #8 19
7° U 77l — '7 7 • 7—/X—7 — 7 "j F 1 E7/F7% - *7 - F 7 71%# 480 1997 # 9 ft
7U77f7'77 *-71/ 8Et77-%n5cmD 475 1997 #5 ft

*7/1/

*/F7/F - a U7-/1/ 8E*7 - F*:i777J%# 327 1995 #7 19
*7/1/ - 77 F 1E*7- F/ 730 150 1995 * 7 19
<77 — 7 77*77/1/ - *7/1/ 1 E5/77^ 0#-730 1,900 1996 # 6 19
*571/ - 7 'J * y F • 7 -v 7 if U if 8E7^7*0 *5:3 0 900 1996 *9 19
A* 7 "j F • *57F 8E7-/F%/F75:3 0 400 1997 * 5 ft
*7/F - U y 7 1 E5 7*730 1,800 1998 *5 ft
*57F - 73/F7^. - *77 8E7s/F7^ - *77±]#0 1,200 1998 # 9 19
*571/ - 7 V 3 7 8E7 - 373/1/FlA# 550 1998 # 9 19

77 F77

7° 7 -Y - U v 7 iL 9E/F-77F7/r%5#0 60 1994 #8 19
TGI 7 7<7-7' 9E*77/FF/F5:30 200 1995 * 4 19
7°7*-#U7—F (75r7*U*l%) 8 E7f 7*0 *5:3 0 500 1996 * 7 19
7 7 77 - 7< y7 4E7 77/F30 110 1998 # 5 19
*— • 7 7 — 7 8 E7 77 7 ■ *— 7f —/F3 0 250 1999 # 8 19
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^-n^enrox u a u -tSt > hc*

at, #I6tKA fit/A 6©tlttizk£ 
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@Ara(4, -ii©E • i^E©* 
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(#A : “District Heat in Europe 1999 SURVEY”, EUROHEAT&POWER)District Heat in Europe -1996 Statistics
Category Description Unit Belarus Croatia Czech Rep. Estonia Finland

i  ——
France Germany Hungary Italy Poland Slovakia Yugoslavia

1 N° of undertakings n.a. 1 1891 80 127 379 232 175 27 1720 1198 43

2 N° of combined heat and power 
(CHP) stations 22 3 160 8 78 28 528 47 28 284 33 6

3 N° of heating stations 1437 4 970 140 873 545 1348 283 8 5693 1268 232
4 Maximum heat output capacity MW 36210 1916 49666 10774 16850 20519 46178 17800 2493 49619 15685 6306

5 With combined heat and power MW 10176 1029 38601 574 5460 2912,1 27267 5908 1072 24681 6793 n.a.

6 Without power production MW 26034 n.a. 11065 10200 11390 17606,9 22134 11892 1421 24938 8892 n.a.

7 From industrial installations 
(owned by 3rd parties) MW 218 - 80 n.a. 4885 3380 42,7 8390 n.a. 490

8 Electrical output in CHP plants MW 3886 302 3390 315 n.a. 239,2 10016 7300 599 23218 n.a. 150

8.1 Of which actual electrical 
co-generation capacity MW 252 - 315 3430 211,2 n.a. 1500 599 - n.a. n.a.

9 Subscribed demand at the end 
of the period MW 921 n.a. 10774 13000 19328 55625 n.a. 2310 - 1060 5014

10 Fuels used for district heat generation (estimates) (estimates)
10.1 Coal % 16,2 0 86 0 37,6 21,77 48,2 20 14,1 86,3 28 19
10.2 Oil % 83,8 60,6 4 18 8,3 23,95 5,5 21 15,5 4,4 5 8

10.3 Natural gas % 0 39,4 7 13 26,0 20,25 41 55 67,2 4,3 53 73
10.4 Refuse/waste % 0 0 1 0 0,4 24,6 4,5 2 1,2 0 n.a. 0
10.5 Renewables % 0 0 1 4,5 5,5 4,41 0,8 0 2 0 1 0

10.6 Other fuels % 0 0 1 64,52) 22,2 5,02 0 2 5 12 0

11 Electricity produced in CHP plants GWh 12966,2 762 12410 n.a. n.a. 669,894 0 32000 15920 n.a.
12 Co-generated electricity produced GWh 658 5245 n.a. 11340 584,107 27267 3100 1709 n.a. n.a.

13 Fuels used for co-generated 
electricity production ex. heat n.a. n.a. n.a. n.a. n.a. n.a n.a. n.a. n.a.

13.1 Coal % 19,3 0 - - - - - 25 - - - -
13.2 Oil % 80,7 60,6 - - - - - 35 - - - -

13.3 Natural gas % 0 39,4 - - - - 40 - - - -

13.4 Refuse/waste % 0 0 - - - - - 0 - - - -

13.5 Renewables % 0 0 - - - - - 0 - - - -

13.6 Other fuels % 0 0 - - - - - 0 - - - -
14 Heat delivered to the pipeline system GWh 52251 2857 50126 13644 28320 23695 107013 21000 2962 117821 29520 5649
15 Heat delivered with electricity production GWh 33209 3619 - n.a. 22900 3938 69006 10000 2276 57137 n.a. n.a.

16 Of which deliveries for industrial use GWh 10377 987 - n.a. 0 1608 n.a. 5500 - 11386,6 n.a. 1865

17 Change relative to last year 
(of total delivery) % -1,6 n.a. - -7 7,0 -2 n.a. -2,5 - n.a. -3

18 Heat taken by customers GWh 2378 n.a. 11713 26670 22087 n.a. 18500 2631 107421 10116 n.a

19 Total route length of system km 5000 258 2542 2030 7570 2902,2 17320 1980 695 14805 1764 1132

20 Amount of district heat delivered per m2, kWh/m2 n.a. 199,5 n.a. n.a. 151 n.a. 22,4 250 99,9 n.a. 126 115
21 Maximum district cooling output capacity MW n.a. 0 0 0 o 2903) n.a. 0 54,5 n.a. n.a. n.a.
22 District cooling consumed GWh n.a. 0 0 0 0 3253) n.a. 0 34 n.a. n.a. n.a.

23 District cooling converters using
DH based hot water MW n.a. 0 0 0 0 n.a. n.a. 0 n.a. n.a. n.a. n.a.

I) figures from 1995 2) oil shale 63% of total fuel input 3) cooling figures from 1997



District Heat in Europe -1997 Statistics
: “District Heat in Europe 1999 SURVEY”, EUROHEAT&POWER)

Category Description Unit Austria Croatia Czech Rep. Denmark Finland Greece Iceland Italy Lithuania Netherlands Norway Sweden Ukraine
1 N° of undertakings 40 1 1928 425 127 2 31 27 21 13 21 162 1 3507
2 N° of combined heat and power 

(CHP) stations 28 3 163 250 78 4 1 28 15 37 2 34 274
3 N° of heating stations 50 4 974 750 895 I 8 3208 124 39 865 30754
4 Maximum heat output capacity MW 5900 1916 39372 15200 17470 140 1289 2624 34479 4310 900 28200 195856
5 With combined heat and power MW 3300 1029 28713 7100 5910 120 125 1083 n.a. 2540 60 7404 7400
6 Without power production MW 2600 n.a. 10659 8100 1 1560 30 1541 n.a. 1770 840 20796
7 From industrial installations 

(owned by 3rd parties) n.a. 218 - n.a. 0 16,9 54 n.a. 2 33 n.a. 3331,7
8 Electrical output capacity in CHP plants MW 2500 302 3473 n.a. n.a. 1010 n.a. 611 5113 3165 21 2264 n.a.
8.1 of which actual electrical 

co-generation capacity MW n.a. 252 n.a. n.a. 3990 0 n.a. 611 1920 21 2264 n.a.
9 Subscribed demand at the end 

of the period MW 5500 921 n.a. 22400 13300 213 n.a. 2636 4335 800 25593 n.a.
10 Fuels used for district heat generation - MW - 46700
10.1 Coal % 3 0 84 45 36,1 96 0 15,6 0,7 0 3 6 9
10.2 Oil % 31 38,6 5 5 6,0 4 0,1 11,1 46,3 0 20 8 16
10.3 Natural gas % 49 61,4 8 30 29,0 0 0 70,1 51,2 99 1 6 69
10.4 Refuse/waste % 171) 0 1 0 0,3 0 0,3 1,3 0,0 1 50 10 6
10.5 Renewables % 0 1 20 6,3 0 96 1,9 0,5 0 17 34 0
10.6 Other fuels % 0 0 1 0 22,3 0 3,6 0 1,3 0 9 36 0
11 Electricity produced in CHP plants GWh 9377 878 14287 n.a. 27506 46902) 125 0 14093 10300 50 4453 87072
12 Co-generated electricity produced GWh 8400 754 5398 n.a. 11410 276 125 1816 n.a. 8780 50 4453 n.a.
13 Fuels used for co-generated 

electricity production ex. heat GWh n.a. n.a. n.a. n.a. n.a. n.a.
13.1 Coal % 37 0 96,1 - - - 0 - 0 0 41 -

13.2 Oil % 9 38,6 1 - - - 0 - 0 0 28 -
13.3 Natural gas % 52 61,4 1,1 - - - 0 - 100 0 12 -
13.4 Refuse/waste % n.a. 0 - - - - 0 - 0 100 1 -
13.5 Renewables % n.a. 0 - - - - 100 - 0 0 16 -
13.6 Other fuels % 2 0 - - - - 0 - 0 0 2 -
14 Heat delivered to the pipeline system GWh 11213 2817 50591 33000 28210 320 5000 3019 19490,1 6065 1442 47351 n.a.
15 Heat delivered with electricity production GWh 7253 n.a. - 20000 22190 0 500 2251 5485 158 13447 n.a.
16 Of which deliveries for industrial use GWh 1600 979 n.a. n.a. 0 0 n.a. - 0 180 3612 n.a.
17 Change relative to last year 

(of total delivery) % -3,3 n.a. n.a. n.a. -0,4 n.a n.a. 2 -5 -1,8 0 -7 -2,98
18 Heat taken by customers GWh 9953 2369 n.a. n.a. 26360 260 4400 2703 15412 4925 1270 41180 245743
19 Total route length of system km 2409 258 2501 22000 7880 135 2970 762 2846,7 2415 320 9964 44930,8
20 Amount of district heat delivered per m2, kWh/m2 187 199,5 n.a. n.a. 152 6,2 200 92,40 n.a. n.a. n.a. 120-200
21 Maximum district cooling output capacity MW n.a. 0 0 0 0 0 0 54,50 0 6 8 137 0
22 District cooling consumed GWh n.a. 0 0 0 0 0 0 35,00 0 21 11 140 0
23 District cooling converters using

DH based hot water GWh n.a. 0 0 0 0 0 0 n.a. 0 n.a. 0 7 0

U inc. renewables 2) 1996
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&&& POLISH ASSOCIATION OF ____
PROFESSIONAL HEAT A

_ AND POWER PLANTS
W & & &

Polish Association of Professional Heat & Power Plants (PTEZ) has among its members at the 
voluntary basis the enterprises and management of the domestic CHP plants, which generate heat 
and power in the technological systems, the so called cogeneration.
These CHP plants supply heat to 27 biggest urban agglomerations, and the generated electricity is 
supplied to the national power system. A simultaneous generation of heat and power in one 
technological system results in the highest efficiency of transformation of fuel energy, mainly on the 
basis of hard coal in case of the CHP plants. This gives significant economic effects, in particular for 
the environment.
Considering their special function, CHP plants are still trying to balance high costs and investment 
input with the economic possibilities of the customers.
An undoubtful characteristics of the CHP’ products is their quality. Despite the fact that they are 
generated of coal, some companies have already been given a certificate of "clean production", and 
one of them has the ISO 9000. In future all CHP plants will produce "clean energy", i.e. without 
burdens for the environment.
A mission of the Association is "Heat and Power as a Leading and Modern Subsector of the Power 
and Heat Market". One of many goals of our activity is to promote a wider development of the 
cogeneration economy in Poland, as well as to solve problems beyond the individual possibilities of 
the single CHP plants. Important parts has also integration of the CHP experts with respect to the 
key topics of this subsector, its clients and overall power sector.
Since 1995 the Association has been a member of the international organisation Cogen Europe 
with its seat in Brussels, which deals with a promotion of cogeneration in Europe. In May 1998, on 
the initiative of the PTEZ, Polish Club of Cogeneration Promotion was founded - Kogen Polska, 
composed of15 institutions and organisations.
The members of PTEZ participate actively in the activities of the Polish Power Committee and the 
Polish Committee of the World Energy Council.

Polish Association of Professional Heat and Power Plants 
Krucza str 6/14, 00-950 Warsaw, 

tel.: (+48 22) 693 23 68, 62102 81 ext. 243, fax: (+48 22) 628 69 93
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Characteristics ot the professional 
power plants sector

wykres 1. Rozvvoj zrodei gospodarki skojarzonej w 
Polskiej Energetyce Zawodowej
figure 1. Development of sources of the associated economy 
in the Polish Professional Power Engineering

wykres 2. Udzial (%) produkcji energii elektrycz- 
nej w skojarzeniu w ogolnej produkcji
figure 2. Share (in %) of the associated production of the 
electric power in the total production

a a □

wykres'3. Struktura zaspokajania miast w ener- 
giq ciepln^
Figure 3. Structure of supplying urban agglomerations with 
heating energy

przedsiebiorstwa energetyki zawodowej 32%

The production sector of the Polish power generating system 
consists in system power plants, professional Heat & Power 
plants, water pumped-storage power plants and river power 
plants. The protessional Heat & Power plants subsector is 
currently composed ot 27 Heat & Power plants and Heat & 
Power plants groups, of which 17 function as one-man 
companies of the State Treasury, 5 within the structures of 
the power generating works and 3 within the structures of 
the system power plants. Two Heat & Power plants have 
already been privatised - EC Krakow SA and EC Bedzin SA. 
Next six (EC Warszawskie SA, ZEC Wroclaw SA, ZEC 
Wybrzeze SA, EC Bialystok SA, EC Zielona Gora SA and EC 
Toruh SA) are foreseen for privatisation in the nearest future. 
All the Heat & Power plants ol the subsector are localised in 
the neighbourhood of or within big urban agglomerations and 
are generally the basic source of heat lor the centralised 
heating systems of those urban agglomerations. The electric 
power on the other hand they deliver to the National 
Electroenergetic System.
The Heat & Power plants generate electric power and heat in 
one technological course, called cogeneration. This course is 
characterised by the highest efficiency, reaching approx. 80- 
85%, i.e. twice higher than the efficiency reached by 
conventional power plants.
Fuel economy and resulting from this fact reduction of 
pollution emission to the environment while producing the 
same quantity of electric and heat energy in comparison with 
generating sources functioning in the divided technology 
reaches approx. 33%. This is the reason why the associated 
generating technology has a considerable contribution in the 
global electric energy production value and Poland has in this 
scope a very high position.
This situation is depicted by the figures 1 and 2.
The Heat & Power plants - because of the applied technologyr 
of cogeneration - function in two energy markets: electric 
power and heating.
As one of the participants of the electric power market they 
have a constant share in it. The basic data characterising the 
professional cogeneration are: approx. 4,800 MW of the 
installed power and approx.- 15,900 GWh of the yearly 
production of the electric power.
The a.m. constitutes accordingly approx.:
•14% share in the installed power 
• 11% share in the electric power production.
In the heating market the professional Heat & Power plants 
- as the basic producer - represent a considerable production 
potential, and thus big share in this market. The heating power 
of the professional associated sources amounts approx. 9,800 
MW, which constitutes approx. 24% of the total heating power 
of the sources supplying the heating nets. The total heating 

'power installed in the professional Heat & Power plants 
amounts approx. 24,000MW, which is the total power output 
of the associated and the culminant (water heaters) sources. 
The associated heat production in 1998 in the professional 
Heat & Power plants without the professional heating plants 
amounted approx. 150,000 GJ, which constituted approx. 94% 
of the total heat production in these Heat & Power plants. 
The remaining part - approx. 6% - was produced in the 
culminant sources.
Structure of supplying urban agglomerations with heating 
energy is depicted by figure 3.
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1. Swedish District Heating Association
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4. |®S5fc$Eg

(D^EE^s 1*94TWh/^ t fM £ tl, ^<DFWtifiWSSt:i44%,
^29%, ^#(^19%. ^(D#8%

^r'yj&WSS50¥^J ^TiJ LTV^o
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1 . Finnish District Heating Association
ss$*m

2000# 2 8

2. m % % Fredrikinkatu 61 FIN 00100 HELSINKI, Finland

3. @ % # Mr. Jari Kostama Di, M. Sc. (Eng.) Manager
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5. A ^ W # (D District heat in Finland 1998

(D CLEAN HEAT, DISTRICT HEAT

(3) Combined Heat and Power

@ FINNISH ENERGY TECHNOLOGY PROGRAMMERS 1998 (TEKES)

(5) WASTE TO MATERIAL RECYCLING ANG ENERGY (TEKES)

(6) Suomen Kaukolampory



DISTRICT HEATING IN FINLAND 1998” %###

1.1 General

This district heating statistics includes both the member undertakings of the 
Finnish District Heating Association and non-member plants selling heat to 
member undertakings.

This publication contains statistics of 118 member undertakings and 43 
non-members.

The definitions and commentaries to the statistical numbers are presented 
in chapter 3.2.

The most important figures of district heating activities are presented in 
table A.

TABLE A. DISTRICT HEATING ACTIVITIES IN YEARS 1998 AND 1997

Year 1998 Year 1997 Change

DH production 29.400 GWh 28.200 GWh +4,3%

Net production of electricity in CHP production 12.700 GWh 11.400 GWh + 11,3%

Fuel energy consumed 49.200 GWh 46.700 GWh +5,4%

DH consumption 27.500 GWh 26.400 GWh +4,4%

of which share of dwelling houses 56% 56%

Number of customers 80.500 78.600 +2,4%

Connected heat load 13.600 MW 13.300 MW +2,4%

Building volume of customers 625 Mm3 608 Mm3 +2,7%

of which share of dwelling houses 48% 49%

Average selling price
- arithmetic average
- weighted average

217 FIM/MWh
193 FIM/MWh

221 FIM/MWh
189 FIM/MWh

-1,5%
+2,2%

Total length of DH networks 8.000 km 7.900 km +2,0%

At the end of the year 1998 Finnish District Heating Association had 126 
member undertakings of which 54 sold district heat mostly produced in 
combined heat and power (CHP) plants. 72 member undertakings sold 
heat produced in heat boilers



Towns with district heating

The member undertakings of the association carried on heat delivery in 
161 towns. These can be seen in the map below. The most important heat 
production plant of the town is pointed out.

Towns with district heating 31.12.1998 
# chp plant 

■ stationary heting plant 

▲ transportable heating plant

4AMEENLIN# HOffOLA.
LCXMAAFORSSA

.os.™.
g^AIMIO _ _ _ _ E .HYvINKAAMANTSALA

St9>
PARAwer (^^kirkkonuJIp^^^^Rava

ESPOO^IANEN^™^

IMATRA 
JOUT SENO 

LAPPEENRANTA

Figure 1. Towns with district heating 31.12.1998
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1.3 DH networks and production plants

At the end of the year the member undertakings carried on heat delivery in 
348 separate heat distribution systems. In table B these distribution 
systems, customers connected to them and plants feeding them are given 
in three categories. Table C gives detailed description of CHP production 
plants.

TABLE B. SEPARATE HEAT DISTRIBUTION SYSTEMS, CUSTOMERS 
CONNECTED TO THEM AND PLANTS FEEDING THEM

Networks Customers Production units

Power plants Heating plants

Connected 
heat load

Heat
capacity

Electrical
capacity

Stationary heating 
plants

Transportable 
heating plants

Total heat 
output

Class(1 Number
Number MW Number MW MW Number MW Number MW MW

1 60 63.800 11.400 81 6.510 4.160 213 7.710 141 670 14.890
2 175 14.900 2.000 273 2.030 114 360 2.390
3 113 1.800 200 152 250 250

Total 348 80.500 13.600 81 6.510 4.160 486 9.740 407 1.280 17.530

1) 1 = Class 1 consists of systems fed by at least one cogeneration plant

2 = Class 2 consists of systems that are not connected to power plants but are fed by at 
least one stationary heating plant

3 = Class 3 consists of systems whose heat supply is based only on transportable 
heating plants

TABLE C. COGENERATION PLANTS

Heat capacity MW Capacity of electricity in
CHP-plants

Number
Steam Gas 

turbines turbines

Diesel 
and gas 
engines

Direct
from

boilers
Total Steam Gas

turbines turbines a .®as 
engines

Total

MEMBER
UNDERTAKINGS

53 3.880 450 40 150 4.520 2.510 290 30 2.830

- of which
industrial
plants

NON-MEMBER 
PLANTS SELLING

28 1.550 30 50 360 1.990 1.260 10 60 1.330

HEAT TO
MEMBER 
UNDERTAKINGS 
- of which 

industrial
12 430 260 690 190 190

plants

TOTAL 81 5.430 480 90 510 6.510 3.770 300 90 4.160



1.4 Energy production and fuel energy

The total district heat production, which includes both the own production of 
member undertakings' and their purchase from outside, was 29.400 GWh. 
About 76,9% of the heat production came through steam or gas turbines or 
diesel units.

The power stations owned wholly or partly by the member undertakings 
produced electricity 10.560 GWh from CHP. Correspondingly non­
members cogenerated 2.150 GWh electricity.

Fuels were used 49.200 GWh in production of district heat and CHP 
production.

TABLE D. DISTRIBUTION OF FUELS FOR DISTRICT HEAT AND 
COMBINED HEAT AND POWER PRODUCTION

Fuel 1998 1997
Coal 29,5% 36,1%
Natural gas 34,2% 29,0%
Peat 20,1% 21,2%
Heavy fuel oil 6,6% 5,5%
Industrial wood residues 5,3% 5,4%
Forest wood 1,3% 0.9%
Industrial reaction heat 1,2% 0,7%
Light fuel oil 0,5% 0,5%
Recovered fuels 0,1%
Biogas 0,1%
Electricity 0,1% 0,1%
Others 1,0% 0,6%
Total 100,0% 100,0%

1.5 Customers

The number of customers was 80.500 and their connected heat load was 
13.600 MW at the end of 1998. During the year 1.870 new customers were 
connected and connected heat load increased by 320 MW, that is 2,4%.

The building volume of customers was 625 mill, m3, of which the share of 
dwelling houses was 48%. About 68% of the connected building volume 
were new buildings while the rest were changing their means of space 
heating. 2,3 million people were living in district heated buildings at the end 
of the year. The share of inhabitants living in district heated buildings in 
each town is shown in statistical table 9.
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