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1. Japan IERE HysHEE:

Japan IERE 7£2001 ££ 1 A 1 HEAERS New [ERE » 7E3
4587 Japan [ERE &0 T

ORGANIZATION OF IERE

IERE Council

IERE Members

- Chubu Electric Power Co:; lnc. .
> Hokuriku Electric Power Company ™
= The Kansai Electric Power Co., Inc. _.
' The Chugoku Electric Power Co., Inc.

“-Kyushu Electric Power Co., Inc, ~ "~ ~
- Electric Power Development Co., | Ltd.

Japan

Hokkaxdo Electric Power Co., lnc.
Tohoku Electric Power Co., Inc.
The Tokyo Electric Power Co Inc. -

Shikoku Electric Power Co., Inc.. - Lia

The Japan Atomic Power Co. ~ '~
Central Research Institute of Electrie Power lndusn-y )

\.
i ™\ ™
[ USA. .. S _ [ UNIPEDE -
American Electric Power . - Electricite de Erance (France)
Central & South West Corp. . _..ENEL (ltaly) S _
Cinergy Corporation Electrabel 5.A. (Belgrum)
City Public Service, San Antonlo Electricity Supply Board (lreland)
Consolidated Edison Co. - - ) Iberdrola (Spain) .
Edison International - . Imatran Voima Qy (leand) )
¥ Northern States Power -~ - - KEMA (Netherlands) ~ - & = s
' Pacific Gas & Electric Co. - National Power PLC (Umted ngdom) e
Salt River Project ... . .. Polish Power Grid Co. (Poland)
| Southern Company Public Power Corp. (Greece)
Tennessee Valley Authonly PSEL (Switzerland)
8 Unién Fenosa, 5A. (Spain) -
F' e e— L Vattenfall AB (Sweden) . -
“Canada - -
B.C.Hydro . Brazil - :
. gﬁzﬁfﬁsﬁ: ~ [ Centro de Pesquisas de Energxa Elétrica (CEPEI.) cEo
) TransAlta Uulmes Cor. . — = -
/ ( Korea Korea Electric Power Cérpomtion : }
-
Mexico : S T T ~TY.
Instituto de Investigaciones Elecmcas (lIE! ( South Africa’  eskom “.f“',)‘

2. NEW IERE Hy¥EE)]

(1) General Meeting——

NEW IERE #J General Meeting &

18 & A i & S8R

3 > 7E General Meeting o - B8 JZE22A0ETHEHE A AR
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R&D SRl AR ERE LR & B 2 B0t T0F - BIHRIRIE

ILERHE 24 JE General Meeting » Z£—J& General Meeting 2 1969
FAENEET RS T EEAFENERE R AR -

FohEE 24 JERY General Meeting 55 [ERE FURISIEFS - &
EL—5g > YUEHRF Japan IERE §E7ERR NEW IERE - T6EF4A
I EERMEE B0 - FRHMEL IERE E5E -

(2) Working Group
EE—REFERTE R EFMREN TECBEREES
RGN TR ME - TREIES KB NERERFENA
— A EEEEE R TR NMIREFRBREERFREE
[¥ - HIl Working Group & et ¥t —ER | H—FrE SARAGE
TTEREWITE - IER SRR I Working Group HHEEHE
B5eE “The Effect of SO, on Human Health and Ecology ” K&
“The Effect of EMF on Living Organisms” * LG fHE = &=EEH

ﬁ o

(3) Workshop
B —EMERET WY - fEaSE SRR
HTVEMIRSEE - 7 1981 FEFEIERHE O 7 (FHK -

(4) Forum——

S E B A B N E R R A B
BT RAD EHEAN—EN S  SIEATS SR T
SRR -



(5) New Activities
R RHCEE > e ERHETEEREEZHr
TRBIAETSAT -

s BENA—HBRNERLZERTER

480 b3 New [ERE $1ENEE Y R&D BATHEM T HaHE
MR - SHESEEE R&D FEAEIA - BR A IERE @
RESEEAEIA S RESRE  AATREINARSEE 8
B SRS IR R N IR SRR A AT — K
B ISR a e BT S ERET 2 - It - AAFE
2001 5 1 B 1 HHEEIL—RESNSHNA - BEEREETLR
eI B - B HETSLE - LA New IERE (e 87 15 @4
8 e B 26 [ Mt 41 (FiER - SR A EIE— 2
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ADSEAURETE RS 83,451km” > {5 H AZ BN 22% - A0
5 570 > BEHAR 47 ERTENECE AN -

IEEEIATRBHATREIATZ—» B 1951 £ 5 H
1 B #1999 £ B T AEIE 6440 A - EAEES 1,068,140 {F357T -
SNEIRRAE T AARAL A REILEES 370 EREWET - BT R
IS EE AU TIAOREETSY 77 B E I B E N TR S I A
fHE o FELIE B B RAE REUR

IS EE AT S AT EE A\ KRR EE
B ETEE LA SCRIOBEIRT - RS HEE S INBEE N EE
IR L B RIS R SR E TR [Tt B L R
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& Power-Generating Facilities

Hokkaido Electric:

Hydroelectric
Thermal
Steam
Gas Turbine
Internal Combustion
Geothermal

Nuclear

66(1,277,972kW)
11(3,450,410kW)
6(3,285,000kW)
1( 148,000kW)
4( 17,410kW)
1( 50,000kW)
2(1,158,000kW)

21.5%
58.2%

0.8%
19.5%

80(5,936,382kW)

-10-



() Major Power Stations

Maximum Permitted

Power Station Fuel Type Capacity (kW)
A Uryu Hydroelectric 51,000
B Nokanan Hydroelectric 30,000
C Hoheikyo Hydroelectric 50,000
D Tomura Hydroelectric 40,000
E  Tokachi Hydroelectric 40,000
F  Okuniikappu  Hydroelectric 44,000
G Niikappu Hydroelectric No. 1 100,000
No. 2 100,000
H Takami Hydroelectric No. 1 100,000
No. 2 100,000
I  Takisato Hydroelectric 57,000
] Sunagawa Coal No. 3 125,000
No. 4 125,000
K Naie Coal No. 1 175,000
No. 2 175,000
L. Tomakomai Heavy and Crude Oil No. 1 250,000
M Date Heavy Oil No. 1 350,000
No. 2 350,000
N Tomato-atsuma Coal No. 1 350,000
No. 2 600,000
No. 3 85,000
O  Shiriuchi Heavy Oil and Orimulsion No. 1 350,000
No. 2 350,000
P Mori Geothermal 50,000
Q Tomari Nuclear (PWR) No. 1 579,000

No. 2 579,000

(As of March 31, 2000)

7% LT Power-Generating Facilities o » Fx{fa]&EH HEPCO FEL
BEFAEAKII1.5%) ~ KT1(58.2%) ~ HIFR(0.8%)E2E%RE(19.5%) -
S4% - PRI REIEES = EZ#E (PWR) > IR 912MW
FHIESE 2008 47 10 F &% -

-11 -



Z~dtBEENATREMAEF (Research and
Development Dept. )

ORI

fRT IR DEENER FRE A ENERN ILEEE A H]
BEENS AERIFERRE] FrE < ASEERERItEENH
EIEFEAREIET - WhRETER(eEEHAVEE -

HETHFREYET B B ALY 1947 4 Hokkaido Electric Power
Distribution Company (HEPDC) FfEx~ Technical Research Center »
BRI 1951 42 5 H 1 H HEPCO IEFZUALIT » H Technical Research
Center IS RIE - BT 1987 FEHFar4E Research and
Development Dept. » IfY 1996 FEB = Ebetsu Bk < R&D Dept.
FTHEENRIE T E bR B ) e S REC S s aest  EEENE
o TS B A TSNS T AT RRAIASE - LA EMAS St - [EER
EHER -

LB SRR B R T T =EH 0T -
104 A EHIFFRAE 76 A (L 12 A I 38 N)» BTEED
% » (HP R ER AR E R E ARt - B E A
A ~ BB  SeE R EEE AR  ATaRIFET A RIBE R ST -
BRI EYRE - 2ARTHE - RBEREE KBRS -

(O R&D Dept. H Fij £ ZHTFTRRRE
1Ri% HEPCO EBHED - RtEEHAFRE - REREN
B, EEEREEEMRRINTR - Bt RERARETE
TR E BRI TR EAE



1. BT AT R ——

It SR AN R R E R R B &b T &
oK ERIERTERITE - R EEESILBEERET -
ROSEE EIERE T = SRR A R E RIS E R A
( Sturgeon ) ZELTFEIEEEREIERIMES -

2. BLE TR R—

BEERERELNEEE B EEE BN TEUER
B H S ThRERY TN BAEE R BT -

I EE I BRTER B —ERSEERYF A E R Iz
SRR AL RIELT b H BRI E T2 R EE A - FFERER
EREIFI AR Mgz TR (scallop) BUMSES @ IHEEESRHATD
WAt E T AR AR - FI A EES R R T R M
BOETR R — PRI

3 AR R ——
(OFIFEREERE w2 (Housing) KEREH
LB E AL EES T AERAKENER B
FPEMESFES > IEEERTAEER I EEEIEET Al
Electrical Test House & a%s1 % fEEEEA BB EES ( mycom type
Ed economy type ) IR B THEIFVIRIL -
@F]F Heat Pump & T 7GBTS /K F R EURRYBL EIINEGRAT -
FHEE T /KEEKNRESfg3e R T EAHEIE
e ERERKEES 15°CAA - Hih - T/KEE/KEIFEER]
TEBIERERIEGEREENRIE - ILBEE DR RE 52T
BRI KBTS S SRR EINEGRRAN Fig. 1 FR » 38
ERE BRI E R SR IRERE -



OV F R TR R R A B AR S HE R R B4
ALEEBE AT REHERE—E55T 1 FGD &M%k
TERERER TSR -
JEHEEE JIEEIR (Coal ash) R IIAESE SRR
4% ( The Desulfurization Absorbent) B fEFI7F Tomato-Atsuma
Power Station - fE#E— SN EEAIL—FU - dbiEEE 4
AENTEEA A heated slurry ZRAESLE FAERIKCE] - H—Ffi7E
LILAC FGD System EAEETTE P REFEE: » [FIFF > Mh—&7
RGBT AL DR A R EN R E TR - F
B EREREERERETETERMHE  OTRESE
% > F—HFeE H A MITI (Ministry of International Trade and
Industries)Ff =AY Green Aid Plan thgg—&35 -
@+ R EEYRTE R
AU ESFE RN ERE 20 EVEETHRE 508
RERBRFIEER 52%  BEIEEREA - WA HFH R
VIBCR AR Pl DY — B - F1AKE (limestone) —#% » F
Hik (Scallop) TEFRGIAKBMRISS - ILBEEIHAT R
BFIATRARER Wet FGD System FIBRIRIENVIFEHERL -
EERETIROIAR A i8Ry Tomato Atsuma Power Station s&iHlS
JOLAZERR -
GYEIRATE I
HAVEEZYEIK0% (The Waste Recycle Law ) FFBIFEEANRE
BRI R — e BIES » RIS EATEILE
FILLE—SERERERAIFA - RENATEETHRREEN
A% - ABBER AR ZSERIVEBES LA ETE > B
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IERIE—BIESAIENR - ALEEE R THEEE
IR G2 el A B R BEAP R ER KR
IR T - R BB AR EH TE » JHEES
RE T S ER IR ORIEE R - FIA - EIEET +
B R EMSERTHESE -

= dtBEEHLAT EEFNA

- R 11 H 28 HEZEINEEE I ARNEEER S - JLEEE
DR FELEF2EANALRTESY 2 B/ REEEIAER (Tomari
Prefecture) » (HAE K TAE » BEAREH > HILLESGE—HBsE
BEHUAE - FETLE 10:30 FTEGERTIE > —EE 11:50 A FiEE |
NEZ ORI R e R EHE R 17:30 FALIREI 5 R avBsE -
TILFEAEAT 1:00 EBERNRRRE BT - Fit - BB FHEE
T8 1 NSRS KRR RE - HRERRESE —3~-5
Crem » I EBSIL ERACK - Wit - #AREE LER > (EEER S
yhiem B EH et -

fFEEZ  —LI ERYRTI#ER (windmills) FRAEILEEE - #EL
EEH K 1SOMW 245 - JLEAE Tomame 2 H AR AR
windmills #3177 > 25 39 EEE TR ER 2ERETHIIHE S0MW -

TEVRS (Tomari) JLHEEENATENE IR EREE 4 505 -
HAS - HOFIEAMS R T

- 15~



#l BlEZRE #2 EEZER | #3.44 EAEEER
I Prol')eller Pr'opel‘ler Prf)pel}er
Downwind(ZFH) | Upwind(GJE) Upwind(GHHE)
BEHTT 250kw 300kw 275kw
HEEER 41rpm 42rpm 43rpm
FEE B 11.0m/s 13.0m/s 12.9m/s
EEE T REEGE 4.5~20.0m/s 5.0~25.0m/s 5.0~24.0m/s
ERH 1 2 3
EHER 33m 32m 28m
REEE 33m 30m 30m
feE T IERFET JHFET WEFET

FFAfZ e Fig. 2

LB EE AT E IR RS RESE - 1 H28HE
AEEALESRDUSA L BEEE - #2 81577 270kw (R 12.5m/s) > #3
BEH T 205kw (R 11.8m/s) fe#4 BHTT 257kw (JBGE 12.2m/s ) ©
BEPA R R BRI E E T A (R E2 TN 40%RFHERR
ko

EF—REHE @ R H BNHEERERERER - EHMERR
—EREER EIEERE - FIEERSEEE - BRAEEEE
FEEGER 25ms R REE s BRI H BifF 5EE -
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BT RRRERIGERELD
# e (CANMET)

— - B=

ISR EERREYIR 55 O A B E R HE AT NRFEEAZRYABE - 7%
BRIEARARERS > B AEEEMSE CANMET Energy
Technology Center (CETC) -

CETC 7£ R&D S EH#E 80 LI EAY#RRES - T E{EERFTRE
LHYEREERRETR FERISITH IS - BRI TEE AR

O T B SRl A SR RYHTSE

QFELERER
OF Iz EE PR

@t EREIRRAARE]

@B BRI SRR T

OREMEY (WIRARR - BEEER) CaSREIEEA -
@ CO, HIYFBIREERREE

£ CETC > AR FEE T LTS partners » 15 £ partners &
CETC WFRESREZ - BB EENALE - BEREERE - B
R R TS A AT R B RV BUEIRES - 55
CETC I/ MERAREE 2 32 71 R&D &#7 MELE(F -
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CETC HR# partners B9 =00 T -
O BHEIEA AT AR SRR T IR R ERRE T H
A AERA Bl B ELARRAAR AT -
@R/ INMEZEAMEFI B R D EIFE M AR EESETT R&D T(E -
QRTINS EAER KB R&D Ef - LU EhER T2 ERI
PERTRE -
X E%Z5h CETC FEMEEAEEEAREE (solarwall) K
R el - Tk T -

— -~ Xk ( solarwall )

solarwall HIEEENROEA SR ZBENGEGEN AJoEZE
RNE O R BT BB Y v 2SS PR 5 AT AL AR
{RBIEAR @ FIEA AR A LLEGE AE FE R AR EIBEA LU OFH{EIREE
TSI -

AR KRR RBHERNZ LR, Canadair facility » EREZMEHT
Conserval Engineering FTFSSE - iR solarwall SE—FAIBREE
WEE AR LANEEY) < 58 B 225, ( ventilation air) > L& solarwall
EHRHEAGERNESBEER - (HE2EHThE A KGERE

( Soar Panel ) » »

1F524% 8 » Matrix Energy Inc.i%5% Conserval Engineering HJiHE%
7F Bombardier’s Canadair facility ZZ5£7 solarwall system ° JE—EZEE
FAFEES 17 e T ER RS EMESZ A A P LB ERG
LB o TR 2 R AT E AR & E - FIL >
solarwall LT S—3FEICIRARBEBLEZE TRINEFENIENT
{EBRIE - solarwall Z28E4 Canadair FUSMELN Fig. 4 FoR- 244 Canadair
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facility Z2ERKIGIBRIRRE  KGisauRE - ERBLR BN EE
LT

() Canadair 2538 K5 m B

Canadair facility & Bombardier A9—{& = EREE{1 T - &1
S EREFEN TR - R ERRFEELEE ANEN
R W - BEREFHERINLGRE - (B2 - RErEERM
AR B S A2 R ICE B E N ZE R AT L ZE R
'EHEHE - Bombardier HFFRI{EME ' ONFRAEENERGE QL
FINE AR EEEEFEN AN BN AL FEER 8 -

BRI T E ARG N2 58 R S S M PR BT
Yoy - (B2 I—FEREEIGININSGRHIA R F s ARt
R — NE IR AR - HIE - solarwall ST AR HiwE L
MR E TR R AHE—E

O solarwall FY[FEE

solarwall #5& T H Bl & Jo i F KB RE R BRI AR 5L 7 -
solarwall B¢f perforated-plate absorber » B —{E{REXE R ARTHE
FE - Solarwall HY4MEEBEEM MR 7 BEEEERE 1™ LUHE
FRBEFIE/INL - & NS ERTRT R 2E RAS e H R g - 2
LHERIAIE TR A FT R B KRG B RER YT R 7
T - PEEEEYI SRS 30 AT - AR R IER
7GE - N TEESE R B EE R A BRI R E &/ LK
A BRI BN R A _EPERRRECKSEEE -
HHEAR 22 RIRE 7 GE EIH R EEFEETERE ( canopy) HALE,
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SK4FIFF Distribution ducting PUEYEUEFT AEEYIE N - 1EHEEEY)
7 FEBRFHASTLITEIR - SRR ST AR
BEEAAHTT - B solarwall STE/EEERA Fig. 5 Fr -

(3 solarwall ZEEEW

Canadair facility ££ 1996 7£ 10 H5gpZ78E solarwall system » %%
EXRFREAEEES 8,826m” - L~ 2 4/NIFEE(E » Hf
#9H —4RHY solarwall system 407 HEE - HERRAHR F S E
R - B A A R TRESABIR A 24N solarwall
s ERYACANE - R solarwall ZZ4XREEIAN Fig. 6 7k -

FrafI28E IR 22/ - B EZESSEEFT ( by-pass
damper ) FVRE ~ FEPRREBHIIRE K E R T e FEE
A R R PR BRI LARE R - Bttt - ESEERIRhEE R
. real-time BpYFR M FOEREROARATES -

#{H Canadair facility FiE~ SBRZEESE 1,070,000m’/h - 1
—REZERMA 29 8GR EHE %220 EE AT EEIRERK
BLFE7E heating season HifH] - BRI FHERMERBEEIEHE
(4 1,149,280m’/h

4% fR¥% Ceiling temperature » B [HERIEEITT 49 F roof
exhausters (FEHERAEEE 950,000m’/h) [FIRFHEZZ4EFE LUK
FEZER, ,

17 1996/97 FE] » B HIAE R EE < Canadair solarwall f-F{EE T
1.21GJ/m* 89 Solar energy » EFHTATEHEEREREE 63% - I
4% H solarwall system kA imE R ISR BAGE(EEAS T MR R

-20 -



AL BREHETEEREYN sl ERE N FE iR =
1.42MJ/m? FEIEE o - > Canadair solarwall £4EFREEETRIRGEE
L BETHWEREL 2.63 Gl/m® (based on an eight-month

heating season ) °

R

solarwall #EILZI(ERREFE A JEBEM S CAD 2,575,000
TG > AERLCUER T TR RS - SEEWR  ERFHE SR T
£2 CAD 2,290,000 JT » (Kl » Z28E solarwall system QW EEZESMEIRY
FCASES CAD 285,000 TC ©

#{E solarwall system F[{EEREFEETK 2.63G) #YKEEL
g2 > JRENEHEE RS 23,000G) (2.639x8,826 ™) HUARSENEE -
DIBAEEE(E CAD 0.25/m’ (58 SETHEMEIEAS CAD
153,500 75 solarwall system B F 7 B 0 8 HLEAFIEY make-up air unit
£E - BRlEBRAEESMEE (8,760 /MFF) - K total energy
consumption £ 376kW » ZELIFREEFE CAD 0.062 JT. (5[] 0.062/kWh)
STERIBEREERTREAIE CAD 204,400 7T - FEFEEMEIR
s - TRFEEREE 400kW DU FEEE AR CAD 218,000
TG L - AR TR B AR CAD 13,500 JT » &7 EfTk -
FFE R EERTERE R IFT S CAD 167,000 Tt FRELFEFE EE
YER#S 1.7 4 (285,000+ 167,000) <

=~ BIERER

TENNER TEMBE ST ERR A = MBS B ER
FARERAYERT - CETC RiEHE B E R AR NIRRT ERR
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WEE > GHIEERRESERTERET EREER - WREFEIIE
PRIERIARS AR R K -
CETCHE A E AR R EURGE S SRR TR EAERIAF]

e FERERTAZERRES - 2280ME - CETC M LR SFAEEI %A
FIER AT ER BT EFERRIAEERCRAE - HRT CETC ByW5E
EEE

OEANIEARRIIRERREE - BVEE R PERRs L -

QETE A IIE R s R R R T 2 S R E

OTE TR RF T E{EELUE B U HeEIst -

@FfEINZEABAREE  ATHEPERE AR Z HEE R EN

B8R
7

OWFEIIEARIERK - MERER R DU RS IR EEAF I -

® S R BRI IR R IE -

@FH&E A2 EHE 2 NS R R e 5 B AR R =L
BB EREIKDNEEBLENE -

®FFEHI—EAE Research tunnel furnace A A SRR BIERIR
DAFEMG KERIEE -

OB R EIEH —EIHE B I K R ETUT - AANRE Rl TR
TR B K ERER VT E PR LR DR K BRI -

OFEE IR — NI R SUEE - RSB S ER RS Y KR
FREEIBTL -

IERE#E » 78 PTL Research Ltd., IEA, Thermal Sciences Ltd.,
AOSTRA, Stone & Webster Canada Ltd., Dl EH AR/ A TISE R

F CETC =RET TRy AR R IR -



CETC IR TERURTEE T - 3251 T —EER 63™"'x RE
2" BIRREE [ FEZS ( Entrained flow Combustion Reactor, EFR ) #ELI2{#
BERE - RUILRERIKESIRRE T LR S E EREsk -
AC R PEAE AR RUBER AT FIREIE B R RGN BRI N R T
HBE P R R R ACERE MR TR -

AT MR BRI RE R 77 - CETC H—EERE
W2E8E (Pulverized Coal-fired Research Boiler, PSRB) » [tb—FFTH
B2 YRS R R E SR FTAE G PR 2.5GT/h B2 SR EHER -
B EREES - AILITE 1~3 PREENRERN ZEEA(LE
FEDIERS HPREEN - FI]F PSRB, CETC JRAJ A& MEEH ~ =il
B LR S S TATRE R T R AR - RN - JRE]
FI A I —E iR ei R A SRR PRI -

1
[\
(98]



Z: e F RBIAT VDI REAKE
BRALHS %(é@%ﬁ)

=

— ™~ Bu

[l

ERAAKETE W RRAN #HeE I ATSE (DEE
iﬁﬁﬁﬁ%é’fiﬁﬁﬁi(?)fﬁﬁ-‘ﬁfﬂﬂ%ﬁﬁimﬁjﬂ(3)&ﬁ7@§%§§3‘[‘i(4)
BT E A TR SRR U (5)2000 SARGRMTZRATEST
BUEF L ESREER - AR EREICEEN A FRERFR T
e R IEREETEF RN TERESFEH SR Mr Jacques-Andre
Couture FREHEHE 1998 FE5T A BLL R E B 4 I FE BMEA RS RIS
FEERER RS NS ET R ET AR BRI - ik
JLFTEE AR E R R B 1998 ST AKAE GG
LR E B EARAEENERERETRNEIEE S B R WER
s -

Z - BIERENARNRALEHREIER KRS

CRERTREEEERT
BLILE I REER SN E AENHE - EERITHSME
FERF B - BRI R HET R A B REERF S
0T -
T EARFSELL -
FEAT
@Eéﬁ%ﬁﬁ?ﬁ
QBT



DEEFRBIG L
OIRRERL

B AR IR S BEAIHIET -
O —EE RS SRR
OB BT R ES S LA B E R
#IET
@A EA 1998 TR LVRRFTERCN A ER B -
BT RS R E R R FENILURRHETE -

O 1999 FRHL B DR LE R EFETER]
AHE
OfEE & BB SR EETE MR M AT -
OFERKEETANTATEERE BT -
@FEE—EE R EE LRI RERT —H R A ISE A
IRERRERT -
@FIF]—{HEEEL A RS MEE T AIEER A ER A E B -
B.#EH]
OFERA FINER S BRI SF T EREafr maE(F -
@Bz —RERIRr T B SEF AR TTEST -
OB A TR BREREBMARIR T BB EER
@RS AN ENEEIHE -
OREERER L —REREMZES -
OIRBEERTHETH R AT A S HERFEEE(F -
OFEfRA TN SRR TR R MR & FEETRFR ety
I e
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@S —FHE M BBV RIRFE R B R -

QR —EUEE InfalEE (EE -
OISO R R R -

@#iE Hydro-Quebec BB & BETERIF] —HIRREEERR

EBRITZIRKERX
A 3551225 B8 {7 (Operational Coordination Unit)
DiRFAEIERERE -
OBFAAT ~ WHFEMATFEFIELE -
O EME AR ETET L (PEC) BERHEENERE

oo
@EATTEN S R B S Strategic Coordination Unit HYERIR
27 o

G [EREEL Strategic Coordination Unit EETHITELT °
ORFEEBIISERM ST Fig. 7 ¢

B. 55017528 BAAL ( Strategic Coordination Unit)
@ e L EFREABEAER < AR -
@S2 BBV E R RS E(F BRI A ©
@Fly IR FRpRR 2L -
@R IR FHERREETE
OB B R RS S B RIR A -
OEFFBNEESRE -
QHENEISEHRBE RS -
@FEBHEXNERENLH -

T



@ IEIG R BHTHI 2 AR -
O #EEE N\ TR A2 PO R A TR RA R -
QKRB RISERHES Fig. 8 -

= 1998 ET A AKERARES LT REHR

bR R B R ATV R A RTHIRL
LR E AT HFERERLILTEE 06%ATE ST » EAl 4%
FRTSRYE TR - SR EREEE 997,994km” -
e BT E - BT E 1A 385 {E Substations Jz 3,125
Medium Voltage(MV)EEREAREE - $REL THT 346 B S HE - K
EEEEA - {rifrEARE @ Overhead lines ¢ Underground 435!
£ 95,603km(91%) fz. 8,928km(9%) - MEEE 240 B 0 AFLE
30,200 {& - BibE AP RAEEREATT -

B EF # FIE&(TWh)

Residential

. 3,157,000 51.5
Agricultural

ical/ :

Commerica 280,000 29.8
Instituational
Industrial 13,000 62.7
Other 6,000 5.4
Total 3,456,000 149 .4

5 ek AR BB AL Fig. 9 » TERBRSEART -
Ll Chateauguay Fz Hertel AR E ISR B R E - HNE/AMER
FEGEEKERLE 75mm ¢ 0 EAREEFSKERS A 0~50mm ¢
HREAE » 20 Fig. 10 R -



ORI EE KRB AR T EEN S L RIERRE
AVKEBEERFN

BLALTIHIEETE 1998 LA 6 HEXKBEEREE > B
BE#S 70 BE MBI RIETZEE - MERHI AR T 5E
EESIAEEBEMKREE  SEEFEE - BEMIIT
ST > 4 Chateauguay Kz Hertel Z:5hla A AL
< ARG BEE A - AFEETTA 10 E2R
2t (BTER S 1,393,300 F ) HIVAREETNZZE 18
SR BB e TR (E BRI R Y se ke
o 7F 1/5~2/5 FARETEE RS BB 40 Fig. 11 &2 Fig. 12 A

ha

jﬂl oo
2 %H% “ﬂ

W
lwt

E

|

N
e

Bk T BRI
TR BT RS SFE T -
@ 17,045 RErEREME -
@ 4,926 BB ISR
® 3,400km HUENEEIRNTRELE
@FF V10 FEBER] - 4575 1,400,000 S EZHERE -
®-X#54 3,000,000 ALE 1/10 MEAH -
® 21,317 RSSO IETIE -
DFH 10,000km BRI ZIE -
@44 20,000 JEH#EEE(Connectors) LTS -
S FEDLTHBEE - B TS B E R
(Transmission System ) BIZEIET » /K BRARER - 14
66 [EIE T Al -



REVIEW OF THE DAMAGE TO THE TRANSMISSION SYSTEM

Voltage Number of Number of Length of Lines

Level Lines Damaged |Towers Damaged l;l‘;nffen:itleei
735KV 10 149 75/45
315KV 12 58 20/12
230KV 13 306 135/81
120KV 67 *1,091 160/96
49KV 14 **1,500 120/72
Total 116 3,104 510/306

* Steel and Wood Structures

**Wood Structued (approx number)
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CRBRERAIBRHEETIERF

OHEARZIER -

QBN TSN R FEERCTRAGE -

QiFRE AR TR TSR T E IR -

ORI AT R S SdRa TS REUT - HEUT R EMAERT
B FERNHA -

ORI RFRE ERIEEFR [ R F AR BRIESET -

®105% local 1 regional levels [HEYESHE

D.k#FLEBNERIEL
EALEEIAFHE 1998 LA 6 HE/EERREARAN
B Z MR K KRR EE - BB L5 4 /e 07 89 R an
Chateauguay 2 Hertel S8R mE ZBESE - HIIEM
EERNF  (ERERE R FEBREAE AT ARE
T BRI R AR A  (ER LB IR R K
ERARAM - 7TH 13 B (—EHiR) RIRELE 50901
WHFEHE ME2 A S BTEAF2EMER > 2% Fig. 11 -
AL E I K E IR R MR B EROE TRFEE
T
F—H]: B 5096 LI ERIR S IRERE -
E_H - AP IIERE -
=1 R UEERFLLARIEAE 1998~1999 fERY T —1{&
R -
S - BRI RIS DSCE L =B
JfE o



ENTERSEEE R Bt EIES R B R
AH - BALEEJJRINEYER T
M+4E Hertel I des Cantons Substations 54825 — 735KV JHEE o
@7E Aqueduc F[1 Atwater Substations [F1ZE55%—— 315KV L - {5
Montreal € & FEEK(EHLE -
®7F Grand-Brule 1 Vignan Substations fEjZ25%— 315KV iEE&-
@FF5EST Jacques-Cartier Substation Z25%— 315KV EEE - {F%E
JEr i R BT IR E -
®7E Duvemnay 1 Anjou Substation [FZET7— 315KV S BRRREE -
®7F Outacuais &I IN—F EBLEZEFEA Ontario Hydro
Power H5E JJHAHIR#S -

TESEBEE B E NI RIE AT A &R E

B =S
DBEFTEATNETIRARE -
QALFTERINAIANE TR ARE -

@EAE ML THAEELERARARE -
@I LR HANE A SR E M IS AR ARY Ontario,
New Brunswick, Manitoba J British Columbia Z22£EHIAE
f& -

OERKMERIEHELEINAREE -

CHETERGHRETE -

OELEFEIEHZEDHE 2000 4 (53 A—/) FRET
B -

23] -



R R KEREE BB I 1998
FHIBIERD IR | (BT ZEEAMETRIRINE 8 (2
o ERECETEAMEERR S 5 &2 {15 B&Itl
KRS B R R E AR AR ST (1998-2002)#3 7 TN
8 {2 1 {1 5 {EEIT « METELL KSR » AL ENATIER
FENNEE 22 fEICRLE -

EKBZITEEIEGEIE T

OhnsafEfER R R R R g E -

@ fEstE B E B

O S F R TR B S E B A 18 S HIAR -

@O L—ER ARG R ER -

O FERF TS B IR R -

®IEEESEN B fEREERTRFER -

OFEREERREESE -

@ T FIBUR K R R RITRRR R S AU R -

QORARKEFRERIUTEREXRIER (BREAJ - WIS
ADE

O RS BT RAERN KSR R EFa RS
BEHEEGEMEYERTE - FEIMRIL T ERYERET R -

DEUBHERZSE - BIE RN HEENRETHE -

OEEERERIRETERIAEINLIERTTR L R RN
RMANEEZE -

OIEETT R&D BMHRE ERERISENERE—ERFHY
BRUKFLAfT (de-icing techniques) °

(U3 ]
[§8]
1



O HEGETIEMARE IR ARSI RR  FBILUER
TSLIRHIEE

OREET LRRAGHEELEBERREN ISR AT
FERPERELLZERD -

Oz E TR EE T KERERE LTS REN T
EEERERFENER  ERMTEIIAFRIERE -

OEEREIEERE - LENGEEF IR - HERMARER
HEEARAL - TEAURRER - DRFEEES -

@ BRI K RIS Bt S S ERE R O R ARAEE
EEEES[E -



B : #0%F K Ontario Power
Generation Inc. (OPG)

— R

HRIEEEE/NF (OPG) {#7E 1999 & 4 B 1 HE Ontario Hydro
SGHITA » BA TR KTT ~ /K IERZRE S AN RNV BRI - B
AR/ 80 B2 » £ 1999 £ 12 A 31 HMREERELEER
30,900MW- L[ 1999 54> OPG FZ AR EHNEEEFTE 132.4TWh
Pik55E 4.5TWh lVEBEMA RN - @mEEXE -

ZCRBEZERENTILL 1999 R0 - 1REE T HARSHIERT 85%HTE
AFER > HREZELAWEARESTE (REEHERGR
24,500MW ) > FEE RIS BRFHNETIAF - IES TR
ARG ERRELAEEZER A TR EZERRA - (ERRIE -
AR ERERE RS E A SEEFES - DoFELKTT ~ 7K TI8E
REEFTRERERI - ElINK -

() Fossil Power
Ontario Power Generation 8 7SEE /K J5% R - 2l Fig. 13 AT

N FFREER 9,700MW iR AFIEREER 33.3%  FENE
FEMPER —ERARARA G HA RS S R ATE

=
=]

Ontario Power B K 1B HMREILISEES LI SFHEE
EIMEABRNETER > AtERERERENE ENE T REENA



5 OPG RS BRI Rk I3 B A IR Fig.14 B2 15 -

(@ Hydro Power

Ontario Power B47K J1FEAF — - HHATATET 50 FHREE M RAHES
BEREERE - E8T > Ontario Power 5175 68 BEAK/IVINIZKT]
BER &/ BHEER MW RAREER 1300MW - EEER
2R 7,200MW -

Ontario Power 7K JJERRAIREME R IERERRAIENTRE
B EER - (27 1998 FEIHEA 138 HETAIRERR L
FERARIHERETE TIF -

(= Nuclear Power
Ontario Power fEFZHE FHIZHAE Bruce, Darlington Kz Pickering
& S AR  MUEEARE 8728MW - $REET ZEKBEE 40%
SEPLEE

— ARERBERSTIERE

EEEBEN BN ERKES > 3840 erosion, corrosion,
high-cycle/low-cycle fatigue Z£5 « FEVEAIRAYS ~ FF BB =B
MBS YT ARV ET % B B AR LA B R A KIIL >
SE RS R T SRR ARSI S » R EACRERER PRy L0 B L-1 3%
FrEEE o L S00MW HE AR EEEE]  HIEFREHEAE 30" b6 0 &
e RN FSEIE ST ARERE - IWEEN SRR
EEHE S ER R EE

7£ Ontario Power » [E[f%1A 500MW Thermal Power Plant =4 EH
turbine blade built-in type & fur type ¥ bolt-in type ZERIAE « 7ELL KA
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£2:2ff% > Ontario Power ‘k 7IZETE RS Mr. Ivan Kosiba 2= A BILIEH#E
BREHEAHIBREER; Nanticoke 99T Unit 1 ( 77 500MW ) F1 Unit
6 (HF7 500MW) B4 » RIErEEE HP rotor 5z L-1 turbine blade 57
B .

() Nanticoke Ul HP Rotor
Nanticoke Unit 1 # HP Rotor (Fig. 16) ZLERIE Siemens o 7
18 OPG HYYSHRIRE  KIFRE 1.5~2.0 Ef— KR EWE {BAE 1997
$ 9 H 26 HEHMAIEHIEEERE HP Rotor I EEIREHRE K E
T HitEgEmeE -

EREAEIEHE HP Rotor BER/ERIIRHERDOTE balance
piston FIIE FEFEHAER 8 QKX 0.15 NOENEE (25
Fig.17) @£ balance piston E shaft radius FEFFIRGDEEE (MT)
TR BB TERE balance piston F[H 1”7 FEHIRIE (275 Fig. 18) - [IL
FE AR MEEE R 7T DR -

(©) Nanticoke U6 L-1 Turbine Blade Failure
Nanticoke Unit 6 7& 1976 g - HEARERISHAHUTERFI—i K
TTERRRBEZEFIENED - BNEEE - BN BEREE
2 ASERRAEESA S - NEADER 20 F£L% - H LP2 K
BRHEZER L-1 (EREE 247) IR EREYEE (39
1200 7% ) JBEEE{L TS [RE low cycle fatigue SR EEATRE G
(Fig. 19) - 158 OPG izt » It—EEWIEEFEEIEERRTE 20
FrEsdfERIEEE A AT OPG SR EBWE Z BN ER R T RN
?@ﬁ%@%@iﬁ%ﬁ%ﬁﬂ%@%ﬁ%’%ﬁ;ﬂ B T A AR AR
EREERERHD



FIHAAZR

l. Japan IERE & SEAMEHRERENEMECFENEFRE
B2 - B 2001 FEECKEBBRIERINA - LRI EERER
NEW IERE & - A0 FE 2001 FEMABEHEE > 7&H
—EREEEENIEECESE R&D S ~ SRS ELEATRTSED » sREEE
filsy S8 - SRR E RO MR - AR NEW IERE /58]
LT ThRedRE SR - ERIEAERERE > TIFAETE
7 8 A M S SR - HERMESRET L Mt —
FFIEER A 2SRRI R 2 > TR E R RIT
L

2. IEEB NN EHESRHEERE RENEIN - EEER
HIERRIRROREE S EIEEmt B KR TR - ENL - b EEII1E
R&D HHEIREIIRE DRI AT LIS EAr g & R
REBRTENETHERENST] - SREOERBEIER
PE i AT RN LT iR £ 8 BB R T B R H i O £
BRI R T EAOA BB e e TR (R B A e e ~ FUA
RERLL T 7KET/K R BRSNS T ~ A BRI R SR ERTR IR ]
HEgET FGD &4 - LURFIAT BT B AEMRMBRIEGIRE
S Wet FGD RAIERIIEN 5 mlegnt & MR REFTET
E - EHERRMIES -

3. fIEARRHLEN LTRSS - REERESHEETEELS
HEREREE - TREHEERBICHEERE  HHEESRAK



ERE > HEEEHECHE - M - LR E T ERIE
ROEHUEEEN > RS T - FI—HE > BItEE S
FILAZE: 1998 5250 HEY A KBRS AV REL B IR E R ie B R s
AT - IEEEER] - {2 E B AR MRS ER T EE
HEFRMEEEE -

. EK CETC #EH—Z solarwall system > T fEE S F| s
HEAHOE/NML (8 1™°) BIRAISHREYER - REeFEE
BT AERMA LS ERENERE <& - L& TrE
R ZERME « E— KBRS TrEREES - 708
B MEN TESMEEFTE - bR E TSN E
BEENEAERE < REIRAR A - [HE 2%

- TiZEX CETC IEREMRIESE H B A (R R RIS eSS - i
TEEIRZUIE RIS ~ K R A R B 2R (SRS R ]
RS R B BT S S ABRITST - HLEEEfA L
AR BRI R TR - (B RMS SR
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November 15, 2000

Lists of Executive and Regular members

< 1. Executive Member> 15 Organizations

Organization Country Representative
ABB Power Systems Sweden Mr. Michel Chamia
' (Chief Engineer and Company Senior

Specialist) _

Central Research Institute of Japan Mzr. Motohid€ Sato

Electric Power Industry (President)

(CRIEPT)

Chubu Electric Power Co., Litd. Japan Mr. Masaaki Shiga
(Executive Vice President and Director)

Electricite de France France Mr. Roger Ballay

(EDF) (Vice President)

Electric Power Research U.S.A. Mr. Mark Lauby

Institute (EPRI) (Executive Director)

ESKOM South Africa | Dr. John Lennon
(Senior General Manager)

Korea Electric Power Korea Mr. Jin-Sung, Kim

Corporation (KEPCO) (Senior Vice President)

KEMA Netherlands | Dr. J. van Liere
(Chief Technology Officer)

Hydro Québec Canada Mr. Roger Lanoue
(Vice-president, Research and Strategic
Planning)

Instituto de Investigaciones Mexico Dr. R. Canales Ruiz

Electricas (IIE) (Head of Electric Systems Division)

Mitsubishi Electric Corporation Japan Mr. Kohei Maki
(Member of the Board, Group President,
Public Utility Systems Group)

RAO EES Rossii Russia Mr. Y. Kucherov
(Head of Strategy and R&D Policy
Department) N

The Kansai Electric Power Co., Japan Mr. Yasuo Hashimoto

Ltd. (Executive Vice President and Director)

Tokyo Electric Power Company Japan Mr. Takeshi Taneichi -

(TEPCO) - (Executive Vice President)

Toshiba Corporation Japan Mr. Toshiyuki Ohshima

(Corporate Senior Vice President,
President and CEQ, Power Systems &
Services Company)
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<2. Regular Member> 26 Organization

Organization - Country Representative

Agency for Environment and France Dr. Jacques Labeyrie

Energy Management (ADEME) (Scientific Director)

Central Power Research India Mr. M. K. G. Pillai

Institute (CPRI) (Director General)

China EPRI P. R. China | Prof. Xuehao Hu
(Director, Research Management

‘ Department)

Electrical Engineering & Korea Prof. Jong Keun, Park

Science Research Institute (Professor)

(EESRI)

Fuji Electric Co., Ltd. Japan

High Voltage Direct Current Russia Dr. Galanov V.

Power Transmission Research (General Director)

Institute NIIPT)

Hitachi Ltd. Japan

Hokkaido Electric Power Co., Japan Mr. Koichi Taharasako

Ltd. (General Manager, Department of
Research and Development)

Hokuriku Electric Power Co., Japan

Litd.

Kyushu Electric Power Co., Japan

Ltd.

IBERDROLA S.A. Spain Mr. Pedro Martinez Cid -

: (Manager of Technological Development)

Japan Atomic Power Company Japan

Korea Electrotechnology Korea Dr. Dong-Wook, Park

Research Institute (KERI) (Vice President, R&D)

Korea Plant Service & Korea Dr. Kyun-Suk, Han

Engineering Co., Ltd (General Manager, Board of Technology
Development)

Korea Power Engineering Co. Korea Mr. Yong-Taek, Park

Ltd. (KOPEC) (President & CEO)

Mitsubishi Heavy Industries, Japan -

Litd.

Power Grid Corporation of India Mr. Vicas Saksgna

India Ltd. (Deputy General Manager)

PSEL Switzerland | Mr. Jean-Louis Pfaeffli

(President) —
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Public Power Institute, TV A U.S:A Ms. Anda Ray
) (Director)
Shikoku Electric Power Co., Japan Mr. Takashi Kurida
Ltd. (Managing Director)
Taiwan Power Company Taiwan Mr. Youan-Yang Chiou
(TPC) (General Manager)
The Chugoku Electric Power Japan Mr. Masahide Imamura
Co., Litd. (Managing Director)
Tohoku Electric Power Co., Ltd. Japan Mzr. Tetsuro Saito
(Senior Officer & General Manager,
Research & Development Center)
Transalta Utilities Corporation Canada Mr. Malcom McDonald
(Director, Research and Technology)
Union Fenosa Spain Mr. Luis Zarauza
(Head of Research)
VTT Energy Finland Prof. Mikko Kara
(Research Director)
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DIRECTORS AND

Chairman of the
Board of Directors

Seiji lzurmi

AUDITORS

President
and Director

Hideo Minarniyama

ORGANIZATION

Executive Vice
President
and Director

Yoshio Kajiyama

Executive Vice
President
and Director

Kan Tsuneta

Grairoan [ President Execuive Vios Presdents] Wardgra B

r Planning
Headquarters

Intemnal Audit Section

Internal Audit Section
for Nuclear Power

Corporate Planning
Dept.

Business Support
Dept.

Secretary Office
Public Relations Dept.

Persornel & Labor
Relations Dept.

General Affairs Dept.

Accounting & Finarce
Dept.
Materials & Fuals Dept.

+ Tokyo Branch Office

—Sales
Headquarters {

Electric Power
Headquarters

Sales Dept.
Distribution Dept.
Engineering Dept.
Thermal Power Dept.
Nuclear Power Dept.
Civil Engineenng Dept.

Plant Siting &
Environmental Affairs Dept.
Business Process &
Administration Innovation
Dept.

Research & Development
Dept.

— Nuclear Power Siting

Promotion Headquarters

Corbo?été i
Auditors ]

Office of the
Corporate Auditors

r~ Thermal Power Stations

 Tomnari
Nuclear Power

Tomar! Nuclear Power
Field Survey Office

= Construction Office
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r Sales Offices Sales Offices
— Branch Offices | Power Systems — Power Stations

Offices
Geothermal
Power Stations
Internal-Combustion
Power Stations

Sales

Branch Offices — Sales Offices — Sales Offices

Office —[ Tomari Nuclear Power Station

{As of Juna 28 2000)

Mt & =

Managing Directors

Mitsuo Okabe
Toshiki Takeda
Yasuo Katsuki
Hirosato Sakamoto
Koji Seyarna
Shigeru Honda

Directors
Teruo Morioka
Mitsuo to
Kunihiro lwanami
Tetsuo Matsufuji
lsao Owada
Tatsuo Kondo
Ken Sano
Nobuyuki Suga

Senior Corporate Auditors

Shoeichi Murai
Nobuhiro Shimoyama

Corporate Auditors
Kaji Hirao

Isuo Terada

Yukio Nezaki

{As of June 28, 2000)
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HOKKAIDO ELECTRIC GROUP COMPANIES fit =

- Hokkaido Electric Power Co,, Inc.
] Date established: May 1, 1851  Paid-in capital: ¥114,291
Electric Power Wholesalers
Tomakomai Kyodo Power* Date established: May 27, 1968  Paid-in capital: ¥1,600
— Wholesale of electneity by thermal (oil-fired) generation

Hokkai Hydro GEneration .........c.ccomncinimicic e Date established: Decernber 11. 1982  Pad-in capital: ¥950
Wholesale of electricity by hydroelectric generation

i Fuel Storage

F—  TOMato COBl CONEI vvverrrooocreevveeersssssssssenes oo resserenes Date established: July 1, 1882  Paid-n capital: ¥5,000
Unloadiing. storage. and delivery of coal

WI Electric Construction

I Hokkai Electrical Construction® ... Date established: October 1, 1944  Pad-in capital; ¥1,514

Construction of transmission ines and distribution ines

Date established: March 6, 1970 Paid-in caprtal: ¥494
Construction of transmission ines and distribution lines

1 Wattmeters Supply

Hokkaido Electric Meters InAustry ... eiiaicc i, Date established: August 1, 1954  Paid-in capital: ¥30
Maintenance, adjustment, and manufacture of electric meters

Maintenance and Repair of Electrical Facilities

HOKUAEN KOGYO™ ...ttt Date established: Aprl 2, 1956  Paid-in capital: ¥80
Agent of insurance, advertising, lease of buildings,
and construction works

_; Hokkaid Plant SErVIGE ... oo vieeervceiniresa e aessnens Date established: November 1, 1974 Paid-in capital: ¥60
Construction, maintenance, and repair of power plants
HOKKRIAO YOG ... v wevsiiiiiicie et ense s e Date established: July 1, 1981 Paid-in capital: ¥25
Management of the land and buildings owned by Hokkaido Electric
Hokuden Eihal ENGINErNg.......ovieiericviein i ieeaneie, Date established: March 20, 1285  Paid-in capital: ¥50

Design, surveying, and maintenance of distribution facilities
Electric Appliance Sales

Hokuden Life System ... oo PR Date established: June 1, 1989  Paid-in capial: ¥50
Manufacture, sales, and repair of electric appliances
Cansultation on efficient electricity usage

1 Telecommunications Service

Hokkaido Telecommunications Network............cevevvceencee Date established: Apnl 1, 1989  Paid-in captal: ¥12,500
3 Provision of exclusive-use telecommunications circuits
Hokkaido Satellite CommMUNICAHONS ...ovvvvvvecrreiianne PO Date established: April 2, 1990  Paid-in capital; ¥400

Provision of satellits telecommunications circuits (Resales)
Computer Service

IST Hokkaido ...Date established: June 1, 1991 Pad-in capital: ¥100

— Planning and design of nformation networks and
development of related software

Provision of data processing service

j Other
Hokkaido Urban Architecture

Date established: July 1, 1974 Pad-in capital: ¥10.5

Design and supervision of architecture projects

Note: Paid-in capital unt = ¥ million {As of March 31, 2000)
Congolidated subsidiary

" Affilated company under the application of the equity method

-43 -
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HOKKAIDO ELECTRIC POWER CO., INC.‘
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SERVICE AREA AND ELECTRIC POWER SYSTEM fit &

> Hydroelectnc power station 4 Transmission line

© Hydroelectric power station (275kV)
' (other comparty) Transmission ling
® Thermal power station (187kV)

© Thermal power station
(other company) {100kV-110kV)

© Geothermal power station Transmission line

O Nuclear power station (other company)

& Prnimary substation AC/DC conversion station

@ Switching station m Maor city

Transmussion line

Kushiro

Muroran

Major Power Stations Maxirum Permittad

Power Station Fuel Type Capacity (kW)
A Uryu Hydroglectric 51,000
W 8 Nokanan Hydroelectric 30,000
C Hoheikyo Hydreelectnc 50,000
Hakodate D Tomura Hydroglectric 40,000
£ Tokacht Hydroelectng 40000
F Okunikappu Hydroelectne 44,000
G Nikappu Hydroelectric No. 1 100,000
- P Ne. 2 100,000
Power-Generating Facilities H Takami Hydroelectric No 1 100,000
Hokkaido Electric: No. 2 100,000
Hydroelactnc 66 (1,277,972kW) | Takisato Hydroelectnc 57,000
Thermal 11 (3,450,410kwW) J Sunagewa Coal No 3 125,000
Steam & (3 285.000kW) . No. 4 125,000
Gas Turbine 1 148.00060) K Nei Coal No. 1 175,000
Internal Combustion 4{ 17.410W) No.2 175,000
Geothermal T 50,000kw) L Tomakoma Heavy and Crude Qi No. 1 250,000
Nuclear 1 (1,158,000kW) M Date Heavy Qil Ne. 1 350,000
79 (5,936,382kW) No. 2 350,000
N Tomato-atsuma  Coal No 1 350,000
A ) No 2 600,000
Other Companies Supplying No. 3 85,000
Hokkaido Electric: Q Sturuchs Hegavy Ol and Onmulsion Ne. 1 350,000
Hydroelectnc 21( 294,640kW) No 2 350,000
Oi-fired { 250,000kW) P Mon Geothermal 50 000
22( 544.840KW) Q Toman Nuclear No 1 579 000
Total 101 (6,481 022kW) No. 2 579 000

44 - (As of March 31 2000)
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Organization and History

®Plarming research and development

@®Management and administration of
Department of Research and Development
@Adminsstration of industrial proprietorship

@Investigation and analysis of technological
problem in the region

@Joint research with regional enlerprises and others,

K . coordination of technological exchanges

<Depariments at ,

iHead Offce @Efiective use and control of electric power faciities

@®Picture analysis

®Information processing technology
®information and beam applien technology

an
Development
Dept. - @ Advanced electric appratus and systems
@ Effective use of unused energy

®Energy-efficient building and fiving
®Electric energy-efficient equipment

@Generating technology using new energy
®New material technology

@Environment protection technology

Chemistry @®Effective use of industrial wastes

S e Secton’

@Efficient plant cultivation technology
@®Marine cultivation technology

@Civil Material
@Hydraulc technology of hydro-power generaling system

®Economics and management
@Analysis for regional promotion

@Effective utilization of coal ash
@ Utilization of coal-ash dumping area

_45 -
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Date Transition

The Hokkaido Electnic Power Distnbution Co.,inc
19471 Techncal Research Center ]
(established)

Hokkaido Electric Power Co.,Inc

1951.5 Technical Research Center

1960.12 Move to new office In Naebo

1974.6 | Move to new office in Satozuka

Reforming and renaming of Technical

'1987.2 | Research Center to
! Research and Development Dept.
‘ 1996.6 Move ta new office in Tsuishikan,Ebetsu

r (Present site)

HENumber of personnel as of
October 1, 1896 2 oo
Total 100 jouf
(Researchers Bé’)

7L

BNumber of industrial
Proprietorship as of
‘October 1, 1996 2600
Number of acquired rights
Domestic: 187 s <> 1L
Foreign:26
Number applied
Domestic:235 Zifs ITF
Foreign:31- 25

Wi T : ORGANTZATION AND HISTORY OF R&D DEPARTMENT, HEPCO



Fig. 1
The outline of a road-heating system using a waste water source heat pump

The heat source of this system is waste water in under ground sewer pipes of which temperature is kept

between 10 to 15 degrees centigrade throughout the vear.

Heat pump
R22 D t water t
Compressor Pump Hot water tank C - degrees centigrade
. expansionpvaive | : >
X
B 25-35C

Pump
ethylene glycol solution (1) Pump / -_—,
-1C 2C ethylene glycol solution(Il)
A Underground
Heat exchanger E—l
Sewage pipe
(10-150) Road -heating system

*R22, one of the CFC gases, is a well known refrigerant used for an air conditioner.

A: Accumulate heat by a heat exchanger in a sewage pipe through circulation of an ethylene glycol solution (I)
B: Vaporize low-pressured R22 by the ethylene glycol solution (I)

C: Compress R22 at high pressure and make it hot

D: Transfer heat from R22 to an ethylene glycol solution (IT) in a condenser

E: Use the ethylene glycol solution (II) for road heating system

This system can make about tripled amount of heat compared with only using electricity (COP*=3).

*:COP=Coefficient of performance

- 46 -
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Fig.4 Solarwall installed at Canadair.

1 incoming air

1 ™ Air space

Fan unit Distribution ducting
1+ B
| Heat loss through wall .~ OQutside air is |4
}] brought back by " heated passing |

T\ Air gap

Vaguall

Solar‘ heat
absorber

Profiled sheet provides
wind boundary layer

through absorber |

Air space under |
negative pressure |-
T T T T T T L T I T r r i oy ra r iz a7z iniy 17/77_
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Fig. 6 Solar cladding mounted on a metal wall.

- Bulding steel girt

. Intenior finer sheet

. Notched Z-bar subgirt

. Insulation

- Extenor liner sheet

. Perforated solar cladding

. Canopy frame

. Canopy cladding
Heated air to fan

WO ~NmW LN

\¥ ErTaTen
b\
W

E
[
=

W=
b\
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ONTARIO POWER
ONTARIO GENERATION'S

FossiL GENERATING
STATIONS

L. Superior

1975 MW m

M Coal fired
[C]Gas and oil fired
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64, 26/9/97. .~
Siemens, St. Catherines e =

P "

¥

Fig.16 Nanticoke Unit 1, HP Rotor
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- Nanticoke U1, HP Rotor, 3906A, 26/9/97.
- Cracking at the balance piston. -

- Siemens, St. Catherines.

‘Balance piston on left, shaft on right.

i

o f

!
i
s
!
3

Fig.17. Cracking of the balance piston, HP Rotor
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Nanticoke Ul, HP Rotor, 39064, 26/9/97.
Siemens, St. Catherines.

Cracks at the balance piston / shaft radius
found by MT. Crack field extends 1" up
the face of the balance piston (on left).

Fig.18 Cracks at the balance piston/Shaft radius, HP Rotor
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May 1998

e U6 L-1 LP Turbine Blade Failure
Plan View.

Fig. 19 Nanticoke U6 L-1 Turbine Blade Failure
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