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Chapter 1 OQutline 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.

(D 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.

@ 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.

@ 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.

@ 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:

(%)



(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

3)

4)

classified as follows:
(D Utilization of temperature difference energy
Use the waste heat as heat source and heat sink of heat pump
@ 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.
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.
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 CO2 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
(D Development of high efficiency heat pump
@ Development of high efficiency thermal storage system
@ Development of heat transportation technology for building broad area network
system
- Legislative issues
(D Provision of supporting measures for the waste heat utilization ( subsidy or
incentives for the facilities of waste heat utilization )
@ Deregulation for the use of public heat sources
® Simplification in procedures for application for authorization and approval
+ Economic issues
(@ Cost reduction in construction of waste heat piping
@ Appropriation of fees for heat sources

Through the investigation carried out so far, technology maps on “ low temperature

M



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.

(8)
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8) [ KIrfada XX/ = T HiX HE/K 207.0 300.0 g R 0. 78MPa (80°C) 1994 o RE R T EMERS (BR)
XL 18k 47°C (40°C)
9) [ #—T B#uIX TKRAALTRK 110. 1 90.0 ER MMM Mqom MWWMMW 1994 I FAGE T L% — ()
- | - k2 K 7°C (14C)
10) |FifErE A A X T ERBEEN 111.3 146.3 iy 3 0. 78MPa (60°C) 1995 BIEBET 3L —— X ()
B A 8 7k 47°C (40°C)
; , = R K 6.5C (13.5C)
1D | K —T BHiX K 100.0 94.3 = R 0. 78MPa (60°C) 1996 F— o —— - LS ()
- = A 47°C (40°C)
mK 7°C (15C)
12) | & (LERAL X K 15.7 19.0 £ A 47°C (37°C) 1996 JekE 7 — 0 (BK)
N Lo 60°C (45°C)
. _ AT H % &k 6°C (13.5C)
131V ALK HE T HIX K EFTHEEL 100. 3 69.9 e R 0. 88MPa (80°C) 1996 R VAL Yz x NV —F L Z—
kL XL K 47°C (38°C)
14) | kA P T H#i1 X HF 7k 23.1 39.4 B5 M% o Mmomw 1997 |MEEH )
15) | P 51 MR B B 52 X IEAHER 40. 4 48.1 B By S u 1997 |7 AEREE T 3L E— (1)
i e s w7k 7°C (147C)
16) /2 BR i O #h X FAALER K 28.5 1.7 EX %__m% A8°C (41509 1997 wALE S ()
& & 1,573. 1 1,676.9
(% B 98. 3 104. 8
(AARDOEY : 1997F %)
{i % EE 104 GJ/h
HEC 81 GJ/h




KAZAKHSTAN

[3.1.2 FAEMNRHBROME(I—O YY)




#3.1.2 BHOMERMIES AT LARAENRIMEGEE

- . Hiqgen Hr¥a £
NO. 15 - B RKHAIINY-F priasng RS E
L4207 e a— T RPN B 4. 661 MW TLTHA
LT o THBEHIBEER BRI : 140°C (1) 8, 77844
60°C (&) Bl £ :396km (L— FE)
ASM
2 | R z—TY o TKHEER B 2455 MW R Ry 7RV AT (—ER)
S R N =SIEK : 120~70°C (1) |BAE R : "miIR/K 25km
60~35°C (&) (L— )
Hammarby-verket w27 MW M7k 5kn
AT F > b %K 3~5.5C (1) (= &)
10~ 15°C (&)
[ o e e S P e o
3743 F e a— T REEER R B4 3,265 MW AN TN
AL T BIEAK : 120~75°C (%) |10, 843fF
60~30°C (R) |E&&E : 1,069 km
NV UFTRAF v— rE)
—Att
4 |FR—3 2 F e a—Tr pEEE [IR OB 1,413 MW TN ¥ UHN (—E)
Ty U EiEAK ¢ 120°C (1B) (ENEAEE )
65°C (&)
Z E R ANZGEG
RETT7 b
575X wOEh 97 MW YT
Y mw K: B5CHD) BEE : 42. 3km
10~15C (GR) n—r&)
I B VAV S
6 | 75X o Hi1ZR OB 57 MW NS Y|
DT o a— T PBL [IB K 90~30°C (1F) 75—k 6, 0007, 542,
[SE 375
STHAL

- 12 —



#&3.1.3 MAENRBEDAJNFEERER (°C)

(s . TERERI999) )
M =S
A AR F:Z#U/v\ww Y 7‘1»\/7*l BEE| EWl R K R & [ N
J
1 -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
S S 4.5 6.5 7.8 10. 6 12.6 9.8 13.5 15.6 16.3 16. 2 15.3
A7 [60° 19N | 59° 21N | 52° 10N | 48° 58N | 45° 30'N | 39° 42'N| 36° 42'N| 35° 41'N| 34° 41I'N| 33° 35'N[ 34° 19N
24° 58'E |17° 57E [20° 58E |02° 27E [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 m 23m 2.5m 8. m
g | ¥ B S— BRIV, BEY D Venezia DF—F 2B E L LTRT,

-1

3 -



®3.1.4 PAENRHEOANFEETZE (%)

(. TERERI99) )

BK_ H &
S NN *Z%vaj sy lrver | mm | mw | ms | ok | wmm | &
]

1 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
E 82 76 81 79 78 75 78 64 65 70 72
A& | 60° 19N |[59° 21'N|[52° 10N | 48° 58N | 45° 30N | 39° 42°N| 36° 42’'N| 35° 41'N] 34° 4U'N} 33° 35'N] 34° 19N

24° 58E |17° 5TE [20° 58°E |02° 27E {12° 20°E |141° 10’E|137° 12°E{139° 46°FE} 135° 31’E| 130° 23’E| 134° 03’E

=S 56m 11m 107m 65m 6m 155m 8. 6m Tm 23m 2. 5m 8. 7m
B *1 BBHAE—ERICALWVWED, BV O Venezia DT —H H#HBE L LTRT,




3.

2 EREfREER
D5 EOMIBAERIZITOFEIC KR T ERCEOBBEMOTE o —4% 7 UK
THO THRBEEINTHE, 19994 3 AHRET, BEEMXEIZI2Z8rFRIICELTE Y,
COMKBEDRICEEREREEZ LT WD LZATHD,

ERIRFEFE I U7 MR B AE © X 7 A1k, 1984 ICEPETHIO TRE - - =
TEMXCTEERFERLAALTEAINR TS, £O%, 19994 3 A KA TIRIE
PO EAMIKII25 7 BT L > 7o, SEOAE T 1 EL L0 REW 72 EEER
DRAMENDI6rFTIERAERNRELTT UV — RO TV VIR EEIT- T2,
(BE OBEHREIURL D H D r— 225N TS B O R B4 L)

(1) BEERHFRFAMERU®IGO AT LR

ATETHAS ERIAFBHEILRS] L i3, TAERCEBI L, #
TEPEBGE T R K, MK, FIIK, BT K2R EOKERBEE T HE (REE
THRNVF—) e —  RUOTOBFAELIZSHEAL ULTHALTW S g2t
BOZLERTHLDET D,

RAEXNRE L BAMG T 27 ATHA S TV A RIRSFROER > SHE T
D& FAREER (3777 . WK (2587 . WK (347 . #1TFA (25
) . Fk (1 Fr) o EERTHEE (4057 . HITEREER (1 77 o 7HEE
LD,

7B, BE, KREHFRAOERZFIELTWA Sy —2 & LT, MhEERIER
(1770 . WBHEE (1577 . BTEIEE (1 277 2B, /e, ELALEE
AanTninyr—2& LT, BEHPFR (5507 bbb, HBEFAEPILEL
BB ELTE, BEALDr —2ERBAETHIHRBEN DRV D TH 54, H
TEPEAES LRI D HRARMKX) TiX, EMOHARERPICRAFTEN
WhrT 5l FALFEOT VAT UVABREREZRSTVWEr—2bH 5,

KREHEBFA (e— bRV T) AT LAOEARV AT AEEL LT, 2¥0D
2HA TR T DI ERKD, (HROBEILOREKNRTXT MERIC
DWVWTIEX4. 1. 3% 5 M])

O BEZEzIALF—FIHIAT L (E—FrRUTOLEBFE—E— 27,

HEJR—b— by —2 & UTHAA : 124 81
TRBEEN, ¥k, WK, HITFAK, FHAKOBE



@ BEW S AT (e — b R TOBBE—E— M) AU —FHAH : 13787
EEFUER. TSEROES

B, FAEBIZOWTIZITARORLEK (ETK) OFE LLEBKDEEN,
TABEE, BAKIZOWTIRBBEAKDOKEIC L » TRHE (BXR) FREEELFRD
2HXBEA STV,

ERBBFH S X T AT — PR IR FLEREE ZH - T B2, b—
FRUTELTESHE— PRV TR -RICTERSNSEHET. 2RANCER X
TLAEBRATAFABERN R AT LB E R> TV D,

(2) AMBRBELHIEE
1) BftiGRE
[RIBHEBFI A Z 1T > TV D HIRBG OB 2 A2 &L DNREN G P

B 20BN Z WV, MR TIIEMEED#X (RETI26]/h) . FHRET

IEKRE#E 2 XE R =7 #HIK (G TRI0GT/h) BRRATH S, BB, &

EORENZHEIZ, WTFNHBBERLHBOTHHFEZHBL TWDI0NREELE

2o TV 5,

2) HIgmmE
BEREMBEOBBIILETOMR THAKE LTEY, #BIEEIES5~7C, &Y
BEIX12~15CT, REHEEZITI6~8TCREL > TV D,
BEMBOBBITBEAREETHY, AEJNEOI HLETOMKIZIEBL T
W5, BEZFIIFEZATCRIZ. EVACTRIENSZ,
BEABBRESRESMEVOIZ., REBEHAZFIAT2BRBHFTESHE — R

VIR EL, b= NRUTOBMENCATCRIBOBKPEAINS Z LiITX 5,

UL, BBAMAR LI L TEAICARAS Z R EOER[KBF 2> THK &

HWLTWHAHMEKESL 7 7rFiALND,

B, XA EEM (FRIOFEFEMK) TRTI - FIBFEKE#EE L

T, BEFMICRBEL-EBHL — R TRE - KBERBAKERET L H%

BB HBRD,

_16_



(3) B E

FAENBRHEOMISGEEDRIER L 25 & BH), HEVHIKAN L, HFKT
ldkm (W A HF U U HIR) o TWD, (BARDFEETIEAIS. 5km: 199746
)

HIREFEFRE L THBRADOAESFXBEAIN TV LIHEAZ A, B
A 2EE (BKLER) LLE6FFRNOHMR LT rFiAbND,

F7o, MBGEE OB FNITTERE (VA HIF T VHIK) RPREEITE
g (FrEmp X, XBE—TEK) 28B T 5HEN 3 AL DA,
BEEZEFRXOFIBLZDOBRHEETH S,

(4) #3HE

SEEORHENRHMRIIES - BEROBRIPIBBLEONE T, ETOHK T
HREBREZHBLTEY, BBSIARALERIIE D SN TELKRE S & EER
ENEDHOLNTWVD, EHMEOBEEDOKELZL LD, EBREBMERDOET
NENVEHBEBMAERD DL, EBR CTIIMRBCEHEMILS ~14M /M) ($934
~59 /Mcal) . BAERTIL7 ~11H/M] (F929~47H /Mcal) &72>TW5H, 72
B, BRI, BEBERIRBEHE LV LEL LB, RAAFKO DL VE
¥ MEROMBATHEMITEE & 25,

(5) HE2AMlS

BARCHENN AR EEZRAKL T, E— MR TOBIFEKE L ZHHRAKIZFIAT S
BEEL ALV —HAIAT LAEZHERL TWLDHEK T, #AKOERBCHEK
BKBREOESAREZ > TWAE2, TORESITETNTERE TRV, Fit,
EEAPEBR COREN S AT L E2HA L TV AR T, #EEE&IC OV TiX
REIENREL, TOEEBIZAOHICLIZS WIRIICH 508, HEE & OEZE A E
EN-HEX CTIIEBELTLHNEZ Y (5HK) , UEOREGRZBEEZ S &,
RBHERAZROFABASERMEIND OIEFIIIK - BEAFAMR O EHEEIND,

(6) HEAFIARBISOBRES

FEMEHME COT o r— R e T Vo 7 TIEBEN-, KIRPEEE A ML

IR DBEFIIOWVWTELDDHERDBY THDH,



1) EEHEER AEE

OHBADOERICHIZ>T, RELEHBEALABEANEOBRSENE
B, (ERNMOFE, RAAKOEENES)

Q@ AFBAZ RNV F—RIHILKICH T BRI EE. MEREOREEMLE
MEENS,

@AEBICHARINTES AT LOKMBHE (B, FTARERNEZER
BT 22— T 72 &)

@ MM ERRMX AN TODHCHEDOHEBIHEE S RKFH LRIV F—IE
A DA ORB T,

® MK - FNAKFHORMBENEER D, HBI&% O BUY X BN L
=,

®© FNAKOFMAREZICDWTIE, Bir (EHI5TC. £HI3T) K0dHHE
CIREZZREZLTEHREOHANLE, (A MHIRICDRNEZD)

OHTARAMAICHZ> T, ARBELEDERIZED AU v MEREEHA
EOHEFBITHEE. GK-mJIIK: FTARREDFEFITHILML 23EE)

2) Bitia—m

OMBEEOHRIH > TREFMBXIFHABBAANLEE LY, —F
EELLTOBITEIRENICRETHD, NEDODI>T7FELTOER
=HEE,

QUMBEEDOREERKEL T, #Mihe. AHSHEZORELNLE,

@ BAMLRBRIINHENRLS, BIK - HUHEORELNLE,

@ KINATBERAOF I AR OBHIE OB,

® BREMNOHBEEEH THEONENFEOW .

® BEHEREOEHWF LD,

@ HHEBETEOT—I X MEEHTEE,

® mERREICLLWMET S - BEROM/NME.

@ NHEMEHROIMA Z R T,



(1) XBROFHIKR A

SEOREMNBHE TO, ANZERIT THRAAB T XX —7F ARG >
A7 LAEEEMEY) (AEABEFET IV —TARFEER 2EAHL TV IHK
N6 rEirbind, (BE—-TH, FEEAOBE. *>—VA Fbbb, KREH=
2AER7 27 BURATL, SRHETHEK) .

Fiz, MBIV X —RRAAFELRRERMERN FREHE] GBESR.
() Fre=xV¥—/H) Z2EHALTVWHIHIRB2 »rFidh b, (TERERT., ©
AL D Z T HK)

(8) FMZFELREA

FAEMNSGHEOEMGRARTEOER A D &, 12T]/4F (3 Tcal/fF : BIKF
WP RMEK) BAE&Eb/AES <, 415T]/FE (99Tcal /& : BERFBWMONA T 7 E U X
ZHK) BERKE RS> TS, ZOHRMRFEEICH T 2 {EBEPEE O 5 5 sk
¥1EhbHE, A FHLOHRRER-T B, FRHHFLONAT 7Y
XAHIK, BEBRAEOMEO LD REBARKSTARERZFAT 5 HIEX TIE66~
100% & 72> T 5,

—%, BEFEHRCHTHIER, WTRKEZRAL TH X OPREAF AR
INELEBUTTHD, (K4.2.1%25H)

BB, SHREBEOREEREOET LD EKRS. 2. 1~3.2.6ITRT,

) 1 BERRIAHKE (%) =FHESBSHE/ FHMRAIREE X100
BREFERBIL - Ry TECADESRAZRABEARELTIAHAKOREZ T T HOT, BERIC
HETIRBEOBREBTIIAY, 100%EBIDr—AbHHN I T TILI00% % ERELT
F—2ERERETH,



%£3.2.1 ERERHBEATFLATERENDEESD (1)
B (FrEse) BLAME (ERHTRER) FREMEME (FEHhiR) BE-TEHR (RREHEX)
BEER = § A

() RUEBXEOHUE
o FABLAR X g4 PR
o BLiaRAtAEE A
o BMEEHRMARIE

HHamE (KEkEmfE 5.3 ha)
e 19874104

o FEEY  7HE : 200,307 ni GERER)

o TEMEBHTHIX (KIEFE 4.4 ha)
® 19934104
® MEEk 3FE: 112,027 nf GEKMmE)

e HH—THHMX (XikEFE 21.6 ha)
® 19944 8
o sk 4HH : 175,400 of GEKREE)

(2) BYHEL AT LOBE
o #FaHES
o EEAIRF{HIERL

o BEL 60.7 GJ/h: &EY 92.9 GJ/h
o F—FRBr—F 4 FFy—Mr—-rKRyT
BERR e — FR T

2,130 RT (27 GJ/h)
2,200 RT (28 GJ/h)

e jE# 36.3 GJ/h: ®%E 32.3 GJ/h
o ERFA T (FREER)
BRI EBEE - — MRS

6 t/h
1,000 RT (12.7 GJ/h)

e BEN 110.1 GJ/h: %HEY 90.0 GJ/h
o AMEINEIEF— F RV 1,100 RT (13.9 GJ/h)
KEVEEENE — PRV 6,000 RT (76.0 GJ/h)

BB T — R 1,450 RT (18 GJ/h) BEN Y — N 450 RT ( 5.7 GJ/h) HEGE 1,520 uf
EEGE 6,400 ZE AR 1,100 RT (13.9 GJ/h)
Ergg 4,820 mf
o HLASEME S o iR/ fEX 48°C:iRbH 38C o &E  {EX 0.96MPa:iEY 60T o HA  FEX 47°C:EY  31C
wk FEE OTC:iEY 15T Bk {EE B0°C:iEY  40C WK FE OTC:ED 15C
wBAk & O5C:IEY 13C
(3) XFAIRLX—ER o 19904118 (EEBFHEEY : 19874108 (A a—#—HE2N) o 1993410 H & FARaE e 19945 7 A TERBRLE
o TESE o TEFRBE+ o v a—F —HEEh o KRR+ BB PR o T/KAMAAK
o HEEAEIN FIE) & e 19.7 GJ/h e 1.6 GJ/h (PAEH) | 2.5 GJ/h (BBEHEE) o 2B (HEICET)
o HEEAELUESS - 1BE (EH) o iRk o {BAK25C ; MIMIEE®E 5C o ZH] B/KISC; FIABEEZE 4C

o HFFVET OB LR (RFD)

® 125¢ : 0.06km (H:TF 3 F ZZ[FIH)

FEH  wWHKC ; FIHBREZE 5C
o pL (77 MIBHE)

4) HhigEERy bT—7
o BENRELEX (D)
o EEEAR - RIBfLER
o BEk Ak
o MBAAT— 3,
Ry T RAF—a

® 125~300¢ : Flkm
o T - BERRAVLVY
o EHRF DML

® 32~250 ¢ : £90. 9%km

® SGP, STPG. SUS-304 :
RYRFL T H—h 30~40um (BAKE)
75 A — 30~40mm (EKE)
752 — 1 40~656mm (FREE)
52— 30mm GBARE)

e HIT 2. 3FDZEHFIMA

® 200~800¢ : #91. 6km
o FUAANVEERE  BEYIVA VT A— LBV ZF LV ARIEH 45mm
e EiH%

(G) BtaEx
o HFAAERE A LM

o HEEMEA B EEFTHER « EBE
o BRI S0 OHBEAREEG EIELL

o HEENIE A B A
o BRIz LA HHEAEES O

o HERME A HAH (BR& - FtEH)
o BURIEIZ SO D HBNBEAREIG EERL

(6) RUBDORE - HESH

o EEEIHl- > TiX, AHDA T TEEE LT, (THRAIT
HEEOBHRETEL,
o HBEFOREERBEERL LT, filhe. AESHEZORELN

o BEOHRFIEL, RTFERSELBETH L. HXEEXITIEFH
BHIBLEE LV,

e HADFERIZH > T . BE LI-HBEREBBEEAW L OE
AMNEE, (EPHEOFE, BEATOBEFMHSE)

o BEDE A 7 7{t FEEEARL LCEHE)

o 5% RAAZ X NXF—FRILKICHT 5 BmslE, MEHE
DGR ERLEEN D,

o HMBHIIFNEFANLEE LV, —EEF L LTomITIX
REENC IR,

o BEITHAMINTE 5 AT AOKEMER BT, FTAEE
HNEHEAENRZBRT 2 — T2 E)

o HEHBENLEDII%E 5D, 1O, BITHRENVETEE
FOMADEBNIZ L HEENK,

o HHATHIE BT HIX N TODHCEEDOFEBAHEE & KF Hx R
F-EAOBEARTOEET,

o NIMDFEVELIAE IR B BIEK - FBHHIE D FFEL,

(N XEEROFAKR

o FFEFIAE (REILR0%)
- BARTWFEL (FAXER) P8

o il RV — BRI F L R ARER| F AR E

o RFIF T XL —7E IS EAE L 2 7 A FERHY
o 5%, RAA- I NF—EROMBEOIKRILE,

(8) EinR#H

o BYRFTE  IREL 16,537 GJ/4E : 19984 E EHE
HER 89, 738 GJ/4E
gt 106, 275 GJ/4E

o KA F= AN ¥—FIHE 5,266 GJ/&E*1 ($95%)

o A RE Y EERIFH 272 h/#EGR). 966 h/FE (%)

¥] FLAEN TV Y 2 — & —HEEL

o B\FFE  BEA 18,323 GJ/£E : 1998 EEMHE
HE 30, 082 GJ/4F
i 48, 405 GJ/&

o FFAHT X —FAE
o SHTH L EEHIER

334 GJ/4E (890.7%)
505 h/#E(IR). 931 h/FE @)

o BEeE  RE 9,406 GJ/5E : 19984 £
1S ER 34,116 GJ/4E
&t 43,522 GJ/&

o Xz A NF—FIHE 52,132 GJ/& (¥100%)

o SEHEY BN 85 h/& (i) . 380 h/4E ()




#£3.2.2 ERNBEBEESATLRAEHEROT LD (2)

B (FREHh)
HAERHE

pEm0fEtE (RRAFER)

Kt —TEHHRE (KERHILX)

YA FHL MK ERHPRE)

(1) BEGEEXOHRE
o FABLIA K IA FF
o BtiaBAtAF A
o BFEEHIMARRE

o FEMARMK (KKK 9.4 ha)
e 19954E10H
e s 61 :361,900 ni (REKMDRE)

o KiGtE— T HHiX (XK¥LmfE 5. 14 ha)
e 199641 A
e fEER 4FH : 279,700 nf GERMEFE)

o —H¥ A FhbBHX (KIEfE 43.5 ha)
e 1993454 A
1844 : 732,500 nf CGEFRER)

® JiiEX

(2) BB ATLOBRE
o fHisHES

o FEARRIEEK

e JEEY 111.3 GJ/h: @F 146.3 GJ/h
o ERAA 7 (FREEN)

EARIY & — A i R

45.6 t/h
300 RT (3.8 GJ/h)

o BEN 100 GJ/h: &EY 94.3 GJ/h
e KR R4 7 (WFHEEN)
KEEEE#HHEe — bR

30.6 t/h
800 RT (10.1 GJ/h)

e 2EL 204 GJ/h : %#L 203 GJ/h
o ABVEBEN L — bR T 9,000 RT (114 GJ/h)
Ha R B ) & — R 2,000 RT (25.3 GJ/h)

BEN Y — R B 1,000 RT (12.7 GJ/h) BENF — R 1,400 RT (17.7 GJ/h) B ABE R A IR 7K 5,000 RT (63.3 GJ/h)
TESh AR R 5,750 RT (72.8 GJ/h) BRI 4 R 3,600 RT (45.6 GJ/h) KEBE 555 m
LS 4,700 uf HALE — BB 3, 000 kW EENE 5,900 uf
EEE 5,300 nf
o HLEREAME St e AT  fEXx 0.78 MPa, iKY 60C o AR fEE 0.7MPa:iEY 60°C e Bk fEE 47C:E®Y 40C
|k fEE 47°C:iEY  40C Bk {FE 47°C:EY 40T WKk fEE 6T :EY 12C
“BAk & TC:ED 14T mA S X O6.5C RV 13.5C
@) RFATIRILFX—EMR e 19984 9 AIEARLS o 19964F 1 A& AIBALA o 19954 7 A5 FIBA%E
o MR o i T EkEEL o JJi|K ® {iEK
o HEEEIR (FIA) & ® 1.6 GJ/h ¢ 10.0 GJ/h o FJE/K 113 6GJ/h; &#HAK 114 GJ/h
o HEEAEIREEL - 1B EE (EH) e IE/K50°C ; FIAREZE 10C o A3 7°C ; FIRREZE 3C o A8 7.5C, FIANREE 3.5C
28 26.5C; FIHIREZE 5C BH# 27.5°C, FIAHIEEZ 5.0C
o HEEEZE MR LEX (&3 ® 200 ¢ :0.4km, BR%E o X 1,0000. Y 500¢ :0.084km, EHFR ® 1,0000 (BUBUKE) . 0.452km, INEHETE

(4) hEgBEERY bT—5
o HENRLEX (GFH
o BLEfLER - RIRAAR
o Bk FiE
o MEZRF— 3 v,
Ry T AF—ay

® 125~600¢ : $90. 8km
o HE  HABEANYY LAGREAE), RYZF LU 74— 5 (REE)
o EAK

® 80~600¢ : £91. 25km
® STPGLIISTPY : B =FL > 74— 50mm (K- iBAE)
e HAWE ~FABHATY A 15, 100mm (REE)

® 150~900 ¢ : 97. Okm

o JENERERME ; BATLF 74 —24 50mm (BAKE)
BiKE SRR L

o HIEF

(5) BMEEEE
o PERVEEEAHUE

o HEEME A Bl |IER L
o BFEMIZ 5D 2 BIEAREIS 0.2%

o EEMEAEM (2—2 %) A 1,903/t

o FJIKEKE FFRTE (0.225ni/s) XL THIG4T M/ &
7L, ERREKETO. 18m/sTH Y. HI6FHABETE B,

o BEUHIZHD I HBEARES 5.2% (2—Y=xX)

o fEKEUK D & BUKE Sk K927 /4
(BHE THLREMTHEBR~XL D)
o BEMIZADLHEEAREIS HEARL

(6) RHEDRE - HEF

o HITERHEBVIEKFIAOE—F B IZHM, Kz, BHhE, #
B & — R B ONEE THI A,
o RMABER~OFHRMABEOHE) Bif%H) .

o & IZKFIA— R AF— J)IIA) &=a— = 3HBDTMHA
FEIZTENELLTVDS, (BEEEIZTDHEHABRKD, )

o a— U PRI, BEL OB THICEERIZAR L Z LR
B, RFAT XX — (FK) ITHEERES &R0, #HBD
SENLE,

o MIIKDOFHBBEEIZOWTHLHEDOLERD B,

o HEREY ~OHIEF M TFEOHERNFEORE,

o HHFZEODEHFIEDORHEIL,

o RFIHT X NVX—RIFHHT L IE RSN - HE OgKE
OF A X 2B KEE TEER I,

o KR XA X —ERIZIT 5 MBI TIEENLE,

(D XEXEDEBRKR

o BRI FEDI% (F8EM) ofbierXiT s,

o Bl L,

o KA RN F—TEHHISEMB L AT LEEEHNE
(#BhZ15%)

(8) BEER

2 109, 962G/ 4 : 19984EBE 4K

A ER 131,387 GJ/4

£t 241,349 GJ/&

o KAV —FHE 9,468 GJ/H (£93.9%)

o AT Y IEERFEH 988 h/#E({R). 898 h/& (%)

o ZREE

o BRFEE  RP 70, 625 GJ/4FE : 19984EE £iF
o E 112,704 GJ/&E
gt 183, 329 GJ/4E
o o—Vx FHEFIRAE 71,953 GJ/& (%J39%)
o FFHFNF—FHE 2,136,520 m/F GEJHK)

o AT Y EERRFRH] 706 h/5EGE) . 1,195 h/&E (%)

o B E  IEH 40, 547 GJ/4E : 19984 EHK
e 203, 888 GJ/&
&t 244, 435 GJ/%E

o RFA AAX—FAE 243,920 GJ/4E ($9100%)

o 2ATHH Y EERFM 199 h/fEGR). 1,007 h/&E &)
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#£3.2.3 ERHERBESRTLRAEBROET LD (3)

2% (FrEH)
REER

KEEEIRERA VI THE (KERMH{EZIR)

EILERFTL R (ZEWH)

VALK (RIEEHT)

(1) BREHKEFOME
o BAEAR K IgA
o (AP ER
o BFEEEMARNE

o KiRE#EaxERx/ = 7THEK (Kik@mtE 21 ha)
e 1994%£ 4 B
e FEE¥ S5 : 425,070 nf GEREFE)

o T LMK (XigiEfE 15 ha)
e 19964 7 H
o izt 6#:72,477 nf GEEKEHE)

e NAKIHIF UMK (KIREME 49.3 ha)
e 1996£ 9 A
e HEEk THH : 218,000 nof (WELEMEFE)

(2) B ATLOBE

o fitfrteh e IBEL 207 GJ/h: &# 300 GJ/h e ISH 15.7 GJ/h: A% 19.0 GJ/h e HE 100 GJ/h: AE 69.9 GJ/h
o FEMFRIEHRK o EKEAAT 43.2 t/h o KEEEHEL — AR 1,500 RT (19.0 GJ/h) e ERAKRA T (FREERN) 34 t/h
T ENRRIN A 11,000 RT WERBHESE - MR 1.6 GJ/h EEhr—FRVT 900 RT (11.4 GJ/h)
BB Y — R A EE 2,500 RT EEGE 4,420 m ZE ARG 4,650 RT (58.9 GJ/h)
EHA I Va—b—FEST 4,200 RT KEBE 6,800 RTh
kg 29, 300 RTh (10RSFIEZL, 6. SRFREIALEY)
o BBt o T X 0.784MPa: 3BV 80°C e Bk kX 47C:EY 371C e RE  fEZ 0.88 MPa:i®Y 80C
Bk fEE 47C 1 EY 40C HAk  fEE OTC:EY 15C BA  fEE 47C:iEY 38C
B FEE O6.5C:EYD 13.5C #wiE 60T HAK FEEOE6C:EY 13.5C
@) KFPBAIFNLF—FER o 19944 4 A& AL e 19964 7 AE ML e 19974E 12 [EMARBA
o BEM e 5 ha—Yx R o HEAFI A L RGPS o EEFTHEE
o HEEAENN (RIM) & e 3, 000kW ® 407 GJ/h o A1 4°C e 0.71 GJ/h
(HAZ—E o REH) (BARK. BEIK) BHi 22°C
o HEEABINLES - B () ®8.92 t/h o £ 8C ;FRIBEE 3C | e FIAREZE 3C (EH. £H)

o IBNEENE LR E (8F)

E# 25°C; FIFIBEEE 6C
e 1,200 ¢ . 0.658km, EHEZZ

o K& :0.833 MPa (175°C)
o it L (FZ v M)

® 7000 . 0.4km, EHEFZ

o nL (FT v MCEsHD

@) HEgEERy FO—2
o MENELEZ (BF)
o EELER - fRIB AR

® 50~700¢ : #92. 25km
o 2HEE MERIZFLLUIAL =)

® 100~400 ¢ : £1. 1km
® SGPG-370, FEE L& 74— 50mm

® 40~1,600 ¢ : #J14kn
o RFEMME ; A BINT T L (HERE)

o ek HiE o [EIEEY o [HHIEY 75 Au— (IRK - EBKE)
o MBART—3 3, oLEsTayy (HBKE)
Ry TATF— a5 o HENE., —EREHER
(5) BEHKEE
o HEEAEIE A B o HEZARE A BLf EI%&7% L o HJIIKRERABE&E LTEH, (BLE~) o JEENGE A B M

o BURMIZ S HPBBARES HERL

o BURMRIZ SO L HFEMEAREIG REIZELL

o BEMIC SO AHBBAREE EHELL

(6) BtIORE - }EF

o TEULTHHE,
o fATIRR THIZ & 2 s EE B IFHH,

o HIMEE THED D — a2 MEHTBZR,

o HEIEFXOERIEE,

o MEBE I L AIREE ) - EROH/IME,

o HUREE o 2 N OBRBAL S HIRBAR O L R BRBIZRAIX,
o NIMFRDMA % HEHT,

o FALATTA0, 000RTOMME THE L7 2%, BYEMHIENT, B
RIT1S%AL LA LTV Yy,  (EITRENK)

o 11—z XRFEOEBAREIIRE, EROEBSATTII2, 000kV
BEE)

o EEITHLEIENICINA SN TEY, L TOZBIIERE,. %
HTuiauy,

o KERDCOPIEFI2. 5,

() XBEEROFRAKKR

o RFATINX—ERY AT LEEHY&

o KA T A NLX —TERMBBAEE L 27 L EEERYE,
o MK EBMEERMN

o g L X —BA R R FEY RARER] TR B
(K EFTHEBA AR SV TTE M)

(8) EEREMH

o BPRFEE  IRE 23,415 GJ/4E : 199TEE ERE ELELY)
DB 157,021 GJ/&
Hi 200, 655 GJ/4E

o RFAHANVFX—FIHAE — GCJ/F (K—%)

o 2ATHE Y ELIMH 113 h/AE(IR). 523 h/FE (&)

o BAfRc & 2E 16,420 GJ/%E : 1998 EEHK
BE 29, 050 GJ/4
&t 45,470 GJ/&%

o RFA-FAXF—FHE — GJ/E F—%)
o A FE Y EERERF 1,046 h/#EGR). 1,529 h/&E (&)

o BiRFE  EE 62,413 GJ/4 : 1998FEERE
BE 70, 149 GJ/%&
3t 132,562 GJ/4E

o K|z RxV¥—FHE 1,982 GJ/% (M91.5%)

o SATHE Y EGIF 622 h/4E(GR). 1,004 h/fE ()
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%3.2.4 EAMERHRECATLATHEROELED (4)

2% (FrEt)
HEHE

BRHEME (Hiad)

AHERERBERRMRE EREATPRE)

HEARAOMK (EREH)

() BHEGEEXORE
o EMitia Kk PR
o fit#aBAsAEEH
o BABEHMARNIE

o EIMTHEAIMKX (KikmfE 9.1 ha)
® 1997 2 A
® Misk S5HE: 115,660 m CGEREHR)

o FHEEMEREHEEMKX (KEmEME 4.6 ha)
e 199741058
o Mgk 4H: 107,201 nf (RELREHR)

o ZEMIERVE NI (XIREFE
® 19974117
o MEE% 24K :55,712 mi GEPRER)

1.2 ha)

(2) BRIERTLOBE
o HtHaREN
o EEAFRIFEM

e BZ 23.1 GJ/h: %% 39.4 GJ/h

o KEEEE L — R
BENERBEFEEE L — PR
ZREREH— bR

190 RT (2.4 GJ/h)
876 RT (11.1 GJ/h)
1,444 RT (18.3 GJ/h)

e 53N 40.4 GJ/h: %AE\ 48.1 GJ/h

o AEIRBIEE) ¥ — NG 1,500 RT (19.0 GJ/h)
ERBREES — MRS 2,300 RT (29.1 GJ/h)
LN 5,410 nf

o IEEN 28.5 GJ/h: EL

o BHAKNRAZ
KEVREE— R
A7 Y 2 — BB

11.7 GJ/h
20.9 6J/h

400 RT (5.1 GJ/h)
110 RT (1.4 GJ/h)

BB Y — R 600 RT (7.6 GJ/h) EBuE 4,120
S 6,430 m
o HEia B it e jB/K fEE 47C:iEY 41T e K  fFX 47°C:iEY 40C e iRk  fEE 48C:iEY 41C
HBAk & TC:EY 13C WAk & 6C:iEbH 13C wAk EEOTC:EY 14T
) XA ARILX—FH e 1997410 A & AR AR e 19984F10 8 7% FABRSA o 199711 BiEFM%
o &5 o HITFK o LETHR o T/AKAAEEAK
o HEEEIR (FIA) & e 700 m/B (B COHKEUKD B EHHE) ®2.1Gj/h ® 10.0 GJ/h
o HEBAENNLELMR - IBE (EH) e B 19C; FREEZE 7C o A#] 6°C o £H) 12T ; FMABREZE 4~5C
A% 19C; FIRREZE TC HH)  24C; FIFREZ 4~5C
o HiEEORLES (8% ® 300, 0.069m, EHFIEA LT e 2L (7 MIBEE) ® 400¢ . 1.9%m, EHER
@) tEBEERY FT—7
o BEORLEX (&) ® 100~300¢ : %93. Tkm ® 150~350¢ : #90. 41km ® 100~400 ¢ : %71. 86km
o BEEALAE - RIBHH ® STPGXIISTPY ; KUY v L ¥ 50mm (EKEDIH) o STPG ; BI@U L ¥ 74— 50mm (IBAKE) . BAERL | e 8% IBAERIERE 50mm
o WMk FGIE AER)=F L UE e LULHIEEER Ay T SR Ze B ey PR i
o MEAAFT —3i a . o HIEER
Ry TAF— 3
(5) BitiaEx
o HEEAERE A BN o HEEAIE A B A o HEEAE A M Ek:3/J P o HEENE A BLH i3
o ZRMHIZ 5D HHBBEBAREIS EERL o FRMMIZ E HHEBIEAREIS EZELL o BRMMIC H 2 HEBEAREIS O

(6) BMtEDRE - HEKF

o HEEFAZEERL TWAY, BB LABFOFENEE,

o HTAFIADIS, BHKROBEE - 27 —ABFIEDT DK
EEBICEER,

o HAFIHDO-D AREELOERIZEAAY » b L#BXES
L OBBIIEE,

o HAKFIARBRELTO B EREHE L D HIR,

o RAATRNF—TERICBIT 5 HEAIERNLE,

o B,

(N XBEOFRKR o KRR AT R NX—IE S O AT A EEREE o IR L, o Bplzde L,
(8) EExEARE o ZEFEE  IREA 17,101 GJ/4E : 19984 F B EAK o BfRFER  IRH 2,363 GJ/% : 1998 EER o HieE&  IRE 7,999 GJ/4E : 19984EEEHE
1B 42,822 GJ/%E 15 2R 48,178 GJ/%F R 11,573 GJ/4E
gt 59,923 GJ/4 3t 50, 541 GJ/& 5t 19,572 GJ/%&
o KEFxRAX—FHE 31,551 mi/& o R RN —FIFHEEEHHEE) 103 6J/FE (190.2%) | e KA FALXF—FAHE 21,914 6J/4F ($9100%)
o LAY EERH 740 h/HEGR) . 1,087 h/& ) o RFFATANAX—FIFE(EAEER) 1,947 GJ/4E (3.9%) | @ &AM Y EEERER 281 h/&(IR). 989 h/4 (&)

o AR L EEFFH 58 h/4E (i) 1,002 h/4 (%)




#3.2.5 ERMEABK I X TLATREEOE LD (5)

REHE

B (FiiEth)

mEtmE (RRHFRER)

REFHMOUNA TV EDR AR (FFEM)

ERThRRIER (BFEREET)

¢}

BMHEEROBE

o BMILAS Kk 4 1

o BAsRAEEA

o BAEEEMARLRE

o MK (K@M 25.4 ha)

e 198944 A

B 1248 : 275,000 ni GEEKEEFE)

BRSO, T 7 B0 A MK (KIREE
19904 4 A
148 - 919,640 nf CGERERK)

48.9 ha)

o EiEideX (XIkiEfg
e 19934124
e fEEY 2 :50,000 uf GEKEEE)

18.1 ha)

€3

Rt L AT LOBME
o HtiaEES

o EEATRRIHEHERL

(B Z—FS5 o +8E2757 )

e B 37.3 GJ/h: %BEL 70.7 GJ/h

o )IKEYREE — kiR 7

T )1 K B v R AR

3,200 RT (40.5 GJ/h)
1,600 RT (20.3 GJ/h)

o JBZEL 238.9 GJ/h: H#h 259.5 GJ/h

FRQEKREIRE — F R T
ZERAFAEAR & — R T

14,500 RT (184 GJ/h)
3,000 RT ( 38 GJ/h)

e R#E 26.8 GJ/h: HBE 21.8 GJ/h
o HiT/KEJRE — FKRT 700 RT (8.8 GJ/h)
EREW e — FRT 1,180 RT (15 GJ/h)

BEE— MRV T 0.48 GJ/h EHF — R EE 3,000 RT ( 38 GJ/h) B 1,290 i
EREFEE— FRS 1,028 RT (13.1 GJ/h) BERIRAERRA T 4,080 kg/h
EBE 5,265 m LEGE 4,460 nf
o HAGEE L1t o (EF) IBA (& 47C:iEH 40C e B/  fEEX 47C:ED 40T e Bk X 47C:i&Y  40C
Bk  FEO7C:ED 14T wk X OT7TC:EYD 14T WAk FE O7C:EY 14C
() Bk & 45C: &Y 38C
BAk X 9T RV 16T
@) FAHIALY—ER e 198944 A o 19914E7 A ® 1993412 A
o FEXH o )il o TAKALEK o HITK
o HER\EIN (FUF) & ® 60.7 GJ/h ® 92.0 GJ/h e 8.8 GJ/h
o HER\EINGEE - IBEE (EH) e AHIk EH 26C: FIFEEZE 5C e Bk  AH 120C:fIAEEE 7.7C o BHK EH MI8TC:FABEZE 10C
AH] 11°C: FIFEEZE 3°C BEAK BE 25°C : FUREBEZE 10.0C AH MI18C; FHEBEZ 10C

o iMEE R LR X (AFD)

® 900¢ . O.lkm, BEHEZ

1,350 ¢ : 2. 9km

® 150¢ :0.4km, EHFZRFK

4)

EEERY F7—

o BENELRE ()

o BlELAR - PRIR{LAR

o B HiE

o MBARTFT— 3,
R TAT—ar

® 100~500¢ : 3. 66km

o U NVE (STPG, FRPM)
2 H%E (STPG/SGP. FRPM)
{RIBM - BE IV 7 3 —A5 (45~50mm)

o HEETIEIC L B SRBENICEE
BB B X 5 EER R

® 1256~1,100¢ : 8. 25km
o U NVE (STPG, FRPM)

2 HE (STPG/SGP. FRPM)
RIBH BB Y L& 7+ —A (45~50mm)
BEYI Tz X AEHERFR

® 200~500¢ : 2. 14km
o U NE (STPG, FRPM)

2 &% (STPG/SGP. FRPM)

R  HmEY L& T4 —5 (45~50m)
o HETIEICL D ERENICET

BEI T LA EER R

(6) R#tieEX
o PREVERE A HAR o HEEVE AR o HEBUE A Hiffh EE2L o HEEE A B CIE=3/ QW
o BUSMHIC SO HPBIEAREIS [E%ERL o ZVFUMIZ O L HFBRAREI S EERL o BARMIC SO SPBBEARE S EERL
(6) RHtIEORE - NEF o FIIKRAICH-»> T, BERNICH Z ZAABMHET S, o T/RUES LBMIET S EOBBEC LY | BKE OBUE | @ T KOBUKRFFOMBEIIEH 7T~ MUEWETICERT D

o FIJIUAKFR 7 &,

BREDREREEREEZ2 D,
TARLEAFMAZEY . LASEHTE, TRIZEG THRHEE
RETO-HOXENEEND,

BEBHD, WEBHABKEND)

o HMTARBZIVEHMTHLOD BIEFEMEBBLTEELTH
b, ZEUIAEBHOREILRIIAE,

o MTAFMICHI > TITBIBKR I LICIRY O DBNE,

o HFE DEBIFEBOORE Y,

(1) ZEEOFRKR
(8) EEELE o BURER  IEEL GJ/5E « 19984EBE 4% o BRFHE AKX 580 GJ/4E : 19984EBE /K o BFEE BB 7,718 GJ/4F : 1998 [ £
BE GJ/ 4 BA 68, 000 GJ/& B 21,938 GJ/4F
2 121,737 GJ/%& A 346, 000 GJ/£& Hi 29, 656 GJ/4F
Hy 414, 580 GJ/4E
o K| RALF¥—-FHE 7,660 Fm/E o KRz FNVX—FIHE 10,507 TFul/% o KAz xAX—FHE 37,000 m/&E
o AT Y EIRREH h/#EGR). h/HEWR) o A THE X EERRF 287 h/#EGR). 1,333 h/5E ) o 2AFHE Y EEEFH 288 h/4E(R). 1,006 h/4E (#)
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#3.2.6 ERMEBMIHE AT LRAERROELS (6)

2% (Freib)
RERE

MNEEMR (RRBFRAR)

(1) BRBEEXOHME
o FAHLIE I B
o HAsFREHR
o AFTEHEMARRE

o PSERTHIX (XIRiEfE
e 1980%E 2 A
e FEER 15M. 7TER : 870,000 nf GERTER)

26.5 ha)

(2 BB ATFLOBE
o fkHREEN e IR 232.8 GJ/h: AEh 178.5 GJ/h
o FEFRIEEK o " EXNATIT A4 s 4,900 RT ( 62.0 GJ/h)
(BB =TS b+HTIF ) BEY Y — R 9,200 RT (116.5 GJ/h)
KERNRA 53— 30 t/h
FEEENRA 77— 60 t/h
LHEvE 2,800 mt
o HLAREAIE S o KT 1E¥ 0.78 MPa:iRY 55C
Bk X 47C:RY 40°C
HmK  HFE O6.5C:EY 12.5C
@) FHATIRNX—FR ® 19964E12H
o FEXE o LEFTHEE
o HEEMENR (FIH) & ® 8.4 GJ/h
o HEEMENEEE - IRE (EH)
o HHEMER IR LES (AP o 2L (7T MBS
4) HhgEERY LT—2
o WENRLES (BFD ® 65~650 ¢ : 2.90knm
o BoEHAR - (RIEATER
o HERFHk o HAMAK CEHER R
o MBAART—ra
Ry AT — a3y
(5) BtiRER

o PEEVERE A BT

o HEEE A B &2 L
o PSRRI S0 SHBARFIE HERL

(6) Rt DREE - HESF

(7) XEEDFRKR

(8) EEEIR

o ZRERE  IREL 127,962 GJ/4F : 19984FFE AR
mE 213,514 GJ/%
2t 341,476 GJ/4F

o KM= N —FIHE
o AT Y EELFFH

2,804 GJ/ZE (0.8%)
550 h/# (18). 1,196 h/4E (&)
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3.

3 BASEHRAEEBR
SAEEORMBEITEIETER L PO & U2 BEEF) R VI8 o 2 AR A0 B M % 1T
B+ 520, 33— v SHIREEHS (Euroheat & Power) & ATV = —F v T g
IR, R=F R TITVARAAFZVTOS yBEOMBBEERHSEZHBML.
FTREWEAEFRELIT- 7
3.3.1 BRMICHIT B Mg BIS D LRNENR

S, Nz 5y BOHBREBEG O2RWENIMIIONVTIE., BERIZZOEEZ
FEHTEIIIERI2CBHE L, £, SEHOHMBEEMRBEROERIC
DWTRABEBOER 2 - 7T~2-12IFEH TS,
(1) BREEBERKR

G—my ek LTRS & X, HEREREIZ1 0 0FEDELRZF > TV 525,
SEIFE L-EO R TEATL O HIBAREATOATWES DI, 77 A (1920
) AT =—F 1 (1939%) OH T, 1950FERICT7T 4T FER—TF K,
1960FERAMDITA Z U 7 THIRBABH/R N R F— LTV 5D,

FO—AEBRWT, LR, BERTIE, BBEOERICHEIEE, ELEBRICED
¥ THIBEESEBRICEA IR, S OICARKAR S RIT197T0FE/RD 2 Eizbiz
ZRBAEMUBTHL, BIEE L TIEREHEH (CHP) 2.0 & L& EHEH
(ZTH, T, IH2E) FIALHFE T, BETHEARAM, ©— M #HBARLEOF
AR AALF—OFAIZAZ AN TS, FE-fill#dis GRAK) OXRBEER
Ry P 7B EEBRICHES A TS, —F T, #HIEBAE (B OEA
NEATEBY, NVHTRAKOEE Ay FUV—J{bEDLEN TN D,

WMAE (1997F) OB EEREISEIORERIZOVWTIEZ, R—F - F
(52%) . 747V F (50%) . AV =—TFT v (38%) O TEm<L< . £ Of
E7 7R (3.5%) . AFZUVT (1%) I2&EF-TWD (BRAHZHEAEIT,
BEEEDTI%UTEHEESND)
(2) EE

BB OEE X, EHCARALFARKIC, BiaE () NEHoLFEKICEK
LENLE NN, RESEANOARLEFL (7722 OFr—AbdH b, HKETI
EEhsODREL (F—F28) O#8ENH 3,
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B0 d — oy NOMIRBERTIBIRE REEORPTHY . HICENTHE
D EBIZHED Bt ~0RE L, LK - AREETETPORE/LOH &
BEBERIND,

(3) WER

K26 HROKBEOEB R EBLHT CIIHTHRERROEE (EE&FEE) H
DI RS (BE) BMiTbh Thw 3008 chs, —F, REEAShD
OHLMBMEEIL. BARLERICA T 4 AEABHLTH 5,

(4) BB RT A

HAAEEIERAS RO TH LR, —HILEK. BABHOLND, ERHBE
fiG 133,000~ 118, 000GWh/FE T, KRAEY AT L BEV, BEAT — 3 v
(FZF) BHECHP (BfGEEB) X7 —var (FF7h) BOoRHER
HE, B—F 2 NTHE,00rFT, 74T FTHLO000»FT, AV x—F T
0, FTE 2o TEBY, IZFEALOHINTEAIR TS,

B4, R, BRIV b E, BEKRTIELS~7H/Mcal (VATHLA
F) . HERTIE 2 ~4 P]/Mcal (VATHUAZ) BETH D, (VAT MMmER
DI &)

(5) BEXy D —2

JERK, REREZ B LICRER Yy P Y= {EBEATEY . REER (L—FE)
LR —F  FTHI14,800km, A Y =—7F > THKI10,000km, 7 1 T » FTH
7,900km, 7 T > A THI2, 900km& RFEHEIELL TWDH, BERTWLEAL 57U T TH
T00KmiZZE L TWS (BLARAZEISEIZLV— PR E LU TH240Km)

ZOMEBSNSRE LT, HHBOREBMETEIX V= —F o THAKIZLS
10Km, 20Km X ZfT> TWLHRH Y, ARy FU—Z7TE7 T2 (A
U) T40Km (L — FR) KERSOLOBREHRLTRY, £XEAETL74 T F
(~br¥) T35Kkm b—FR) OLOBEBRL TN,

(6) BEEAFIA

HEFHOPLIZCHP PO DOREBHHAO Y = — PP REL . RIEAHGEIC
HEOLEEERDE, T4 T RTI9%, A X )7 TI5%., A—7 2 K T49%
ERBD TEmly,

KOERFAZLIDVEBEAPRLMR AT =—F Tk, MK - TAKERALE
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1,118 GWh/%E

972 GWh/5 (836 Tcal/4F) : 19984FEFE. AS
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16 | 2% ] BR 79 O X 1. 2ha MR 28K ;o 673 i
& = 1 ERARDWTIEREERBERE2ICEDRT,
*2 B A QAR B M X O 4t 4G X 5 #8132 30ha/ & P,




(3) HERENLERHBFIAL AT A
FABEMGHXDOBEHICHEDNT, KIRFERAZRA L 2GS AT L0 M0
BENEREHFAFERARNICONT, UTIREEL., FaEzxiD 5,
1) BBISEEN L HERRE
ENHAEMRMX 16 FrOBREKENEHERAEEEZBR L LB RE R4 1.2
IZRT,
2B, PERARIE, KEBEHROFIAMNRICELD. BEKEBHAKITHTTE
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Helsinki Energy 1998

District heat an environmentally benign heating system
Energy for Helsinki-Reliably and cleanly

Appendix to the Annual Report of 1998

Helsinki—The Energy Efficient City
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Heating power station operations and energy transmission
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District heating transmission networks in Helsinki 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

Heating power station

Heating plant

Heat exchange station

Transportable heating plant

Pumping station

The Electricity Company of Espoo, Ltd (Espoon Sahké Oy)

The Electricity Company of Vantaa, Ltd (Vantaan Energia Oy)
T
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District heating
Sales of district heat in 1999

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

Production, purchases and sales of district heat in 1998

) Water boilers 52,4 GWh (8,1 %)

Purchase 15,5 GWh (0,2%)

Heating of residential buildings 61%

Bl Heating of public and commercial

premises 33%

Heating of industrial premises 6%

Sales outside
the distribution area
212,5 GWh (3,1%)

>

Hanasaari pbwér’ plant
1927,9 GWh (28,1%)

Salmisaar} power ph‘a‘kntk'
11609,3 GWh (23,4%)

29757 GWH. (433%)

" Industry 395,8 GWh (5,8%)

o Ho’us’eﬁé[ds: i
3925,4 GWh -
- (57,2%

)

> \(ﬁc;'saéri bdwervplah

Own consumtion
total

33,8 GWh
(0,5%)

Mean price invoiced for
district heat

pennies/kilowatt-hour

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

&E-101

| Losses etc.

428,7 GWh

Heat sales
total
6618,3 GWh
(96,4%)

Real price of district heat

per cent

The real price of district heat
in 1998 was 93,8% of the
price in 1985.
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PRUSZKOW |
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TNy DX BGERRETT > FBE (19985)

Moc elektryczna
Electric power

ektipciéplOWnia Moc ciepina
ined feat ond Power Plant Thermal power

MWt MWe
2448,0 622
2433,6 362
1413,0 298
253,0 56
186,1 8
581,5 -
744,0 -
5625,6 984
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SIEC CIEPLOWNICZA MIASTA ‘ .
/DISTRICT HEATING SYSTEM 3

) Tz ]'71
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bl

Tz 1z Tz : z [
X X X I4;
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PARA TECHNOLOG
/PROCESS STE2

15

®
[

B

2
i

WODA TECHNOLOGIQ

woda chlodzqgca

exhaust steam condensing water
para

admision steam

woda sieciowa
district heating water

woda zdekarbonizowana
make-up water

kociot
boiler

turbozespot
turbogenerotor

staja redukcyjno schladzajqca
P-T reducing station

podgrzewacz podstawowy
basic water heater

: ROCESS WATER

podgrzewacz szczytowy
peok heater

pompa wody sieciowej
network water pump

pompa przeplywowa
circulating pump

<ZERANZZ Y MRIREKBR I RTFLTIA—>

<ZERANZS Y Mo EE>
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District Heat in Europe - 1996 Statistics

(H# : “District Heat

in Europe 1999 SURVEY”, EUROHEAT&POWER)

Category Description Unit Belarus Croatia  Czech Rep. Estonia Finland Francel) Germany Hungary Italy Poland Slovakia Yugoslavia
! N¢ of undertakings n.a. { 18391 80 i 127 379 232 175 27 1720 1198 43
2 N° of combined heat and power i

(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 f n.a. 4885 3380 427 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 i 3430 211,2 n.a. 1500 599 - n.a. n.a
9 Subscribed demand at the end R

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 Qil % 83,8 60,6 4 18 83 23,95 5,5 21 15,5 4,4 5 8
10.3 Natural gas % 0 394 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.
10.5 Renewables % 0 0 | 4,5 5.5 4,41 0,8 0 2 0 1
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 - - - -
{32 Oil %o 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 - - - -
136 Other fuels % 0 0 - - - - . 0 - - - -
14 Heat delivered to the pipeline system GWwWh 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 L 7570 2902,2 17320 1980 695 14805 1764 1132
20 Amount of district heat delivered per m?, kWh/m? 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 0 290%) n.a. 0 54,5 n.a. n.a. n.a.
22 District cooling consumed GWh n.a. 0 0 0 0 3253 na. 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 na n.a n.a

_1) figures from 1995

2) oil shale 63% of total fuel input

3) cooling figures from 1997
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District Heat in Europe - 1997 Statistics

(H{Ht : “District Heat in Europe 1999 SURVEY”, EUROHEAT&POWER)

Sweden

Category  Description Unit Austria Croatia Czech Rep. Denmark  Finland  Greece Iceland Italy  Lithuania Netherlands Norway Ukraine
! N° of undertakings 40 1 1928 425 127 2 31 27 21 13 21 162 13507
2 N° of combined heat and power

(CHP) stations 28 3 163 250 78 4 i 28 5 37 2 34 274
3 N° of heating stations 50 4 974 750 895 l 8 3208 124 39 865 30754
4 Maximuin 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 11560 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. 33317
8 Electrical output capacity in CHP plants MW 2500 302 3473 n.a. n.a 1010 n.a. 61t 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 na 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 %o 31 38,6 5 5 6,0 4 0,1 11,1 46,3 0 20 8 16
10.3 Natural gas %o 49 61,4 8 30 29,0 0 0 70,1 51,2 99 1 6 69
10.4 Refuse/waste % 170 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 %o 37 0 96,1 - - - 0 - 0 41 -
13.2 Oil % 9 38,6 1 - - - 0 - 0 28 -
133 Natural gas % 52 61,4 1,1 - - - 0 - 100 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) % =33 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 241s 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 54,50 0 6 8 137 0
22 District cooling consumed GWh n.a. 0 0 0 -0 0 35,00 0 21 Il 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

D inc. renewables

2) 1996
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(HH#8 : “District Heat in Europe 1999 SURVEY”, EUROHEAT&POWER)
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Fig. I-5
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Fig. I-9
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Fig. 1-11
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Fig. 1-13
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Fig. 1-18
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Fig. 1I-2
HUIRB RS OBT T 7Ly ¥ v ] & T 0{bolbBIRERE O ILR

70
65
60 WLy v
55 ll-tlmNQ\vl.Q.
—h— 15 72— U
50 EIIN—T
45
= 40 :
E m\
g 35 :

]

= 30

%

® 25

®

= 20

®

2 15

10 A
1\N |
5
0 ema i B ) O
o < w [ra] (&) ™~ <+ w 0] (e} o~ <t w (] o
~ M~ r~ ~ W 0 10} [oe) w0 (o] D (o] [ep] (@)} (]
2 2 2 2 2 @ 2 2 2 2 2 2 2 7
3
Fig. 1I-3
HURIBEHY & BN 75 b D F)b)
1.600 16.000
1.500 N 15.000
1.400 14.000
1.300 \\ 13.000
1.200 7 Pa 12.000
1.100 : AV\\ 11.000
1.000 REROBER 7 10.000
_ 900 J 9.000
g \

i 800 8.000
= \u\q -
¥ 700 7.000
< L N
M 600 \Rﬁu\ 6.000 2
2 500 b4 5.000 B
S » VE
g 400 _ 4.000
2 s FEEBTI MR
& 300 P 3.000

E\E\L-.\s
200 g 2.000
100 , - 1.000
0 0

N M 9 W W NN 0N O ~ NM T DO ™~ 0 O 0

W O W O @ O O O OHh hh §h O h O O O vy ¢ Q

22eeoereere2 22 2aQ

3

#&-163




Fig. 1I-4
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Fig. 1I-6
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POLISH ASSOCIATION OF
PROFESSIONAL HEAT )

AND POWER PLANTS
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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 hear 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 founde:d — Kogen Polska,

composed of 15 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, 621 02 81 ext. 243, fax: (+48 22) 6_28 6993
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wykres 1. Rozwdj zrédet gospodarki skojarzonej w
Polskiej Energetyce Zawodowe;j

figure 1. Development of sources of the associated economy
in the Polish Professional Power Engineering
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wykres 2. Udziat (%) produkcji energii elektrycz-
nej w skojarzeniu w ogélnej produkeji

figure 2. Share (in %) of the associated production of the
electric power in the total production
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wykres 3. Struktura zaspokajania miast w ener-
gie cieplna

Figure 3. Structure of supplying urban agglomerations with
heating energy

przedsiebiorstwa energetvki zawodowej 32%

przedsiebiorstia gospodarki mieszkaniowej 7%

cieplownie zawodowe 20%

przedsiebiorstwa prod.—dysteyb. 16%

elektrocieplownie przemystowe 25%

Characteristics of the professional
power plants sector

The production sector of the Polish poiwver generating system
consists in system power plants, protessional Heat & Power
plants, water pumped-storage power plants and river power
plants. The professional Heat & Power plants subsector is
currently composed of 27 Heat & Power plants and Heat &
Power plancs 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 scructures of
the system power plants. Two Heat & Power plants have
already been privatised — EC Krakdw SA and EC Bed:in SA.
Next six (EC Warszawskie SA, ZEC Wroclaw SA, ZEC
Wybrzeze SA, EC Bialystok SA, EC Zielona Géra SA and EC
Toruri SA) are foreseen for privatisation in the nearest future.
All the Heat & Power plants of the subsector are localised in
the neighbourhood of or within big urban agelomerations and
are generally the basic source of heac for 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 technology
of cogeneration — function in two energy markets: electric
power and heating.

As ane of the participants of the electric power market they
have a constant share in it. The basic dara 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 Hear & 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 Hear & Power plants
amounts approx. 24,000 MW, which is the total power output
of the associated and the culminant (water heaters) sources.
The associated heat production in 1998 in the professional
Hear & Power plants without the professional heating plants
amounted approx. 150,000 GJ, which constituted approx. 94%
of the total heat production in thesc Hear & 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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“DISTRICT HEATING

1.1

General

IN FINLAND 1998” k&l

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 Mm® 608 Mm® +2,7%
of which share of dwelling houses 48% 49%
Average selling price
- arithmetic average 217 FIM/MWh [221 FIM/MWh -1,5%
- weighted average 193 FIM/MWh [189 FIM/MWh]  +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
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1.2 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.
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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 Electrical|Stationary heating Transportable Total heat
heat load capacity capacity [plants heating plants {output
class "' Number [Number MW Number MW MW Number MW  Number MW MW
1 60| 63.800 11.400 81 6.510 4.160 213 7710 141 670 14.890
2 175] 14.900 2.000 273 2030 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
. . Capacity of electricity in
Heat capacity MW CHP-plants
Number Diesel Direct Diesel
Steam Gas Steam  Gas
. - and gas from Total . ) and gas Total
turbines turbines engines boilers turbines turbines engines
MEMBER 53 3.880 450 40 150 4.520| 2.510 290 30 2830
UNDERTAKINGS
- of which - - - - - - - - -
industrial
plants
NON-MEMBER 28 1.550 30 50 360 1.990| 1.260 10 60 1.330
PLANTS SELLING
HEAT TO
MEMBER
UNDERTAKINGS
- of which 12 430 - - 260 690 190 - - 190
industrial
plants
TOTAL 81| 5.430 480 90 510 6.510] 3.770 300 90 4.160
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1.4

1.5

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 oll 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%
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. m®, 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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