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Success of the First Commercial Scale Geothermal Power
Development in Japan; Matsukawa Geothermal Power Station

by Mineyuki HANANO?
a. Japan Metals & Chemicals, Co., Ltd. (Corresponding author, E-mail: hananom@jmec.co.jp)

The Matsukawa geothermal power station has been in commercial operation since 1966. Its geothermal
reservoir was discovered by chance, by drilling of hot spring wells by the local administration in 1952. Japan
Metals & Chemicals (JMC) noticed this phenomenon and started exploration for a geothermal power development
in 1956. Then, JMC and Geological Survey of Japan (GSJ) started collaborative study in 1958.

The biggest technical challenge for success in Matsukawa was a decision of drilling target depth for steam
production and a casing shoe depth to stop in-flow of shallow cold water. It was examined through measurements
of water levels in three exploration wells, borehole temperature profiles and flow rates of rivers. Geological and
geophysical studies by GSJ helped this study. Owing to this study, the 1! production well succeeded to produce dry
steam in 1964 and led to a success in the first commercial scale geothermal power development in Japan.
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Table 1 Milestones in geothermal development at Matsukawa (modified from Hanano, 2003)).
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1952 MEATZ& DR RHRA BRKTIH AR E S
1956 RAL LIk D BAAAB R
1958 — 1966 FRAL T LB FERTICLDHREHZE
1960 - 1961 FALTICKZEFAEFHIEHI:AR-1, BR-1, BR-2
1963 - 1964 ERAIDEEFH (M-1) HEHI
1964 4 EFM-24 A1
1964 — 1965 4 BE FHM-31EHI
1965 4 BEFM-41EHI
1965 - 1966 FEFATDEE
1966 W MBS EATE &SRR (FRATH 719.5 MWe)
1967 At 7112.5 MWe
1967 — 1968 4 FE FHM-5EHI
1968 BT H $120 MWe
1968 — 1969 4 £ HM-63EHI
1970 H FEHM-TIEH]
1973 A—Er | EEREDOBEICKYERATH H122MWe
1976 - 1977 4 EFHM-81EHI
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1983 H FEHM-104EHI
1985 - 1986 A EEFHM-11EHI
1988 EITTHMR-1IEH
1989 — 1990 A FEFHM-121EHI
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1998 A FEHM-134EHI
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Fig.2 Electric power generation history of the Matsukawa geothermal power station® .
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Fig.4 Location of wells in Matsukawa in 1968 o),

Fig.5 Location of wells in Matsukawa in 20029
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Fig.6 List of main surveys in Matsukawa (added to Ozeki et al., 20019).
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Fig.7 Locations of hot-spring wells and “caldera wall” (modified from Mori, 1967").
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Fig.8 Steam discharge from well M-1.
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Table 2 Total depths and casing shoe depths of exploration wells. /ﬁ‘\ L f\x\ 10 ERHREH)
77 o 6s-@ MRMEEH CAREEA) |
BEH | BMRE | BARE ' ? e ERACEL k) |
AR-1 | 350m | 150m — "g‘lf"'”fzifiﬁi U
BR-1 425m 200m
BR-2 571m 330m

Table 3 Historical changes of names of production wells in Matsukawa.
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Fig.11  Test records of wells AR-1, BR-1 and BR-ZI).
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Fig.12 Temperature logging records of wells AR-1, BR-1 and BR-2V.
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Fig.18 Conceptual geothermal model by Hayakawa3 ),
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Fig.19 Distribution of hydrothermal alteration in Matsukawa®?.
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Fig.20 Locations of power station, production wells and hotels (Aerial photo by Google).
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