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Abstract

This paper reports successful operation of the Matsukawa geothermal power plant since 1966,
This includes a summary of the production and electrical power records of the power plant. The
wells and reservoir have shown a very slow decline, which is a resuit of appropriate station sizing
and adequate operational criteria. The power plant was sized only to meet the demand of the
company's factory for its in-house electric use, instead of full utilization of the resource. The power
plant has been operated so as to maximize the profit instead of insisting on operating continuously at
full power. A proper understanding of the reservoir based on some chemical and physical monitoring
data has helped to maintain stable operation. Station sizing (23.5 MWe since 1993) appears to be the
most important factor in the successful development and operation of the Matsukawa geothermal field.

Keywords . sustainability, Matsukawa geothermal field, power generation

1. BUSHIK (FM3LE) »oRBEE AL ARELREL,
BINBEHARZERE, ZRT»5RBH27km 1966 (F414E) 100 CRELRBLE-BAT
OTHMBAABFELAROBAESBICMEL, FM EOOEEREBRRERCHY, BXEREM
ARALUTH2HREB Sy BELEFLe Y tRVEE HFERL2Ho, ZTREHHIILPISMW T
ni-#iRizh s (Fig 1), BEGEh, 19674 (WAM424E) 4 A 125 MW,
WINER BRI A REETEMIL564F 19684 (FBA434E) 3 A2 20 MW, 19735 (W
MBI TYIEH BEER T020-0172 BFEEFRERFEATESH 1011
JMC Geothermal Engineering Co., Ltd. 101-1 Hosoyachi, Ukai, Takizawa-mura, Iwate, 020-0172, Japan
“HARBELETER BEREBT T020-0172 BEFREFRERHEATES L 101-1
Japan Metals and Chemicals Co., Ltd. 101-1 Hosoyachi, Ukai, Takizawa-mura, Iwate, 020-0172, Japan
= RALK D s ﬁtﬁﬁﬂﬁﬂ%ﬁ%ﬁfr T028-0585 EFREFHEFAITEILLEHRE Tohoku Hydropower and
Geothermal Energy Co., Inc. Kita-Kakkonda, Nagayama, Shizukuishi-cho, Iwate, 028-0585, Japan
PRI HBZED RNNMBREER T028-7302 ESFEEFHRBRBHFARIIEER Tohoku Hydropower and

Geothermal Energy Co., Inec. Matsukawa-onsen, Yoriki, Matsuo-mura, Iwate 028-7302, Japan
© The Geothermal Research Society of Japan, 2004

—135—



Gs-TAR-1
8R-18R-2

TG-1~Ta¢
M-To~M-15

=200m). &7~ — — _:__‘-jt'-arz
=B} [ 200m—— T
Matsukawa River
400m ~
Porphyrite

(intrusive rock)

?’T-ﬂt-'ur- ] Exploration well

Prediction weil
MA-1~MR-2 Reinjection well

A'  Line of gaclogic section

. Vertica Wall
wdl ll.d—' Directional Well '
< Main fead point of sach wall A'INE)

1 BNBHEBEFOMFEER (REEDL, 2001)
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—142—



.
r-23 ¥T-25

’ L)
wr-zr .

——20
ol? Measured pressure {bar)
019

WT-2{~HT-25
H-i~u-11

¥4I (WR-2) Isobar (bar}

Estimated pressure {bar)
Exploration well
Production well

. Yertical Well

. ‘(‘ Directional Well
well head

[ 200m
[ |

X7 BNBROBRASENGA (19884F) (Te¥i34, 1989)
Fig. 7 Shut-in pressure distribution at feed points in Matsukawa in 1988 (Hanano et al,, 1989).

LETEROBLRIFTHLEL L TWAREES
MW Thof:l dh b, BATESHELXA
ELTHLEN LYo, T, BERETHS
iz, 7uday befcREoriibrH3
CENBERINL, F00, LTFLLEET
MU FHFTILEE R L, RiRIZE o T
mFEEIEELH LAY L,
FERBOERHGBREOHNEB IV VEVEE
Zohbizd, M-7 (Fig 4) O X ICEELSD
GCEDLERBERITAZENTETVEH
 HbbD, BRI TORAKBOE(LLHERD
EHEZFHORK, S, BIIROBEOHETEE
HHEANTOEZBEDIRBEEE (20~235 MW)
BELIZIZTIVTHSI,

5—(1)—2) BN ORER

B L5z, MELMIZ 60 MW BEORESD
FHHEEZLNRT WA (Mori, 1970), #)I
HIRO SR AT & 2 ERERO G D
i, 2EEORRBL Vo BMARIIERL
Ghol, 2EBOBETERL T B4,
BOMRFO D OMIHEHI 2 LOBEIP S A
TV TEELHY, 2 oBERTER L 2P -

T2 e, BIRoE 2 Ka R b CHERTE
LREHO—2IkoTw5,
5—(1)-3) ¥EMLEEEBERN:OOF—¥
TPE :
BNHIR T, BREWM» oL 2RE - 8H -
EHll A ER L CT&7:, EHINLES - BAkMERD
B, B - REF— 2 BB RUSEEERKL -
M=t —HBRIE, BEROMEN TRBEHEO
LOIEELBEALRLLTWAEZ LRSS EC
bhwZEThDb, T4, HARDBICERSN:
EBELR7T—-5id, BE, FEBOMMRELEH
BETHELTAZEETEICLAATHEET AT
# % (Hanano and Matsuo, 1990),
5—(1)—4) NAF=TThol-hbI FOPHE
RNBAREFIENTEHNOBBRRERTH
9, BELIZAPFEBRO T I olld, £
ODRABCBFREYOESEE P o712, FO20,
ILHAROBERIC B ], R0V F-Y%1
> RARRERYE T, REOBEIIL-HED
BESERPRE 25 LI RBAREToTCER, &
DL, ERLARTERETICHDOMFE
Haz el CcEL-BRO—-2TLH B,

—143—



5—(2) FHRUBELERLEE  BHEER ST
LMBREFHBZOLDORE
EROBBMEBIIHTIRERIFOIA MBS
EREZDVBELVWEOXED B, LrLiss, #
HRRELL Vo REHNERIANY - EF 2
FAOETHEERTEL LHELTWE, HE
LtoOMBAELT, V- FIALAFR{LLENT
HLEMORRELBET A AV M RREARE
IAINF-FAEETOFERFREILSREEL
FNEPPDEB 8B D, E512, BBRE
BABRET 2 BEAFEY - BELBACEET S
ZEHFEL, ARAREOMMIC L Y, Bkt
FEELRABBETCELRVBERLEH B, RIITIE
FBLI LI, MBOLIICEBOFETIERS
DEGEPE, 20MWORERHETEALT,
FARBHRD2ELICET TV,
REELLTRREXE 750101, FRERE
ERE(LTAY LAYy bEBRTZLEN
HEHH, FRORBTRME RELN) 2EH
ODRAELZIPOFMT LI ERRETHA S, L
fotto T, BHREILLARAFRTHREBELE
NARTRERE O OBRBECHERTIZLIch
5, RETERA AL, HY - BEEARAOHE
PRAEBRE-ANVF-RES (B, BERARAR
FRR) OREIREL, BHMCOREREY
TEEL Zhif, BEREL2= v ME B,
10MW) L, EHBEORE:FMlca=y B
DRAFEET-T, BERKRZRALHS, S5
"THEVIFELEL, CEMTCHEVELOT
ELNBEREBL-y PR EALT, FARYYE
MRERELERL, RELIY /B CHRE
HECEL-RERTEATLINELHETHA
Do

T/, MIBERLLCOBETE, ARYT»OR
BIECTEENEZ2 Y ORRLETFICANTS
WirEEEwkEZ B,
REFREROZELHBRETHT 014G,
HHEEROHDOEMNL2EE B, K-
#AKOHALZEROBRFRILCHRBRE - £H
B, WARROER) #FRURTHE, hb
OREF— I EE (RRTIE, RELEE B
THE) EREiErTI el TENRIE, BFm,

PORMEIZDA 2 MWBAEE - WREFOFIA I
MRELEXONS,

6. HHYIC

BIBEERE, HEPOBAKERLLT
19665454 BETAE L b 7N b % GEEYE
EfTEL, 2hid, BE - EEHENEED -
Frl e H-HTCHDHH, I TR BEAR
BB 2 BEEENSBROBBRBARIIHENT
BIENTENREZVTH S,

F
BIERREFRIC BT 2 BRBIEOKLEIT, B
% - EECRNSh7-ARELFETER, 20ft
MRS, FIRSMOBERFOEHOBTHE
bz, ZZClRAERE, ORE/LFETE
W, BT YT rH, BERE®E LU
BN HBFEERT % 5| S #kth 2 HAbA ) WD
HRKOERICL230THD, T8 LT
BrEHOEYELET,

3B X |

RHEKHE - B8 - SR - RBHI - TIHN-B - R
EXR-KERE (2000) BNHBARBEROFIBERI
EISH P L—F—RBNRSL. HAMBFLTRIE
EEhRESBEERE P

TREXIE - 2IE - JEE, - DRERT - SHI—R -
BELEA - NHP#EE— (2001) BIT#SRIBITDR
HTF b -4 -5 OB S FRIIEESH
HESHHEESE, P23

TEEFUEST (1994) MNB2MIRIC B S rEB T #HE
B4 EAEE, 16, 255-284.

TEFRAT (1995) BIZASERRNMEREOBEE. T
7 FE BRSNS BN i vy —BHE
Ef), 1-54.

Hanano, M. (2003) Sustainable Steam production in the
Matsukawa geothermal field, Japan. Geothermics, 32,
311-324, .

Hanano, M. and Matsue, G. (1990) Initial state of the
Matsukawa geothermal reservoir : reconstruction of a re-
servoir pressure profile and its implications. Geothernics,

19, 541-560.

— 144 —



Hanano, M. and Szkagawa, Y. (1990) Lateral steam flow
revealed by a pressure build-up test at the Matsukawa
vapor-dominated geotherma! field, Japan. Geothermics,
19, 29-42.

AEFFIEAT - AMHPIE— - kI (1989) BNIBBARBHRO
EEL L FEREEE, o, 26, 67-91.

Hanano, M., Omiya, T. and Sato, K. (1991a) Reinjec-
tion experiment at the Matsukawa vapor-dominated
geothermal field ! Increase in steam production and
secondary heat recovery from the reservoir, Geothermics,
20, 279-289.

Hanano, M., Y. and Saida, T. (1991b)

Pressure build-up behavior of M-7 a dry steam well in

Sakagawa,

Matsukawa, Japan. Journal of the Geothermal Research
Society of Japan, 13, 45-53.

Hanano, M., Kotanaka, K. and Ohyama, T. (1993) A
quarter century of geothermal power production at
Matsukawa, Japan. GRC Bull., 32-47.

Oz - SRR (1992) RIBREARTEE S
ARSI EROBREL. BRBAELSTRIFEE
FHEARSBEERR, B

BERES (2003) 7. BTEED S OB K - BT
CEZHTH . REEEE Zhh b0 —. PHRUE
ERM#RERA~F— X 7 MBS ER #HxF¥
—MEER).

BEREWR - SHM—ED - WEFE - AT (2003)
SEHBEHE (FEREE) OPEOBRE. #Hc
FNE—, 28, 21-42.

KNBEFHRBENGS (2003) WHREBOBIK L BIM.
99p.

SEIEI—RE (1997) MWLET—F 12X oA EBEE -
BN - BRE - F-. BERBBRES, €IF-HE
RAREHROEFERICBT 2BEEDEHIC2WT,
100-113.

SHM—BR (2001a) VK X ZHEBERORA R
BHAREBHOES—. BFBIRESR, LI+ —F&H:
HEALEEOCA VAL P KB L REDOHF)—, 51-66.

EHI—RE (2001b) WFIMBLERES 6 MBABEHE
BOLHORFET— 7 EH - AR RAGEE 2
hAREHROSEHF —. b, 38, 360-389.

FAEAM (1967) R bRAR EOMEA Bk,
Ser. No. 10, 52-64.

Mori, Y. (1970) Exploitation of the Matsukawa Geoth-
ermal Area. Geothermics,
1150-1156.

FHARR - FimFRsE (1991) BMEIHERTFEOZAL (B
37 EMERROLANY-BRIHT 2 EHEEE
BB RN F—, 16, 64-71.

FHIE (19662) BIMAREORIK. K, Ser. No. 6,
38-40.

FHAE (1966b) BNMAFEHRER, EEEEICAD,
4, Ser. No. 8, 9-11.

CIRES (1987) B)IBMREERNEOREL ML T, #
g, 24, 21-29.

BERE - BEAH - KBHCE - REEKX - AHBE—
(2001) RNMBBHIRIT BT 2 EKER L ORI
VT, DFHRAFSTRBEEFINRISEEESE,
P29.

KAEE - SRl - EWEGE (198) WIGREBHRO
EREEEIR L SEE XDETHRE, 32, 665-673.

KRBT - BEKE - RITER (2001) #IBRGEET
FNOERNEE. B, 38, 27-56.

Special Issue 2, 2, part. 2,

— 45—



