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Abstract

A 22-day water circulation test. from a 1,000-m deep in-
jection well to a production well through two
hydraulically fractured zoncs at about 720 m and 1.000
m., was performed in the faif of 1993 at the Ogachi llot
Ibry Hock {HDR} sitc, northern Japan. During the test,
the injection ltow rate increased from 400 te 1,200
liter /mln at almest constanl pressurc of 20 Mla.
Unfortunately the recovered water from the production
well was as small as 4 % of the injected water.
According to AL {microcarthquake) observation results.
Lthe production well is not connected to an esiimated
main floe path. We sill conduct a fracturing Ltest in
the prodnction well to get good watrr conncction to
the main flow path.

INTRODUCTION

The Central Rescarch Institute of the Electric Power
Industry {(CRIEPI) has conducted a llot Dry- Rock {HDR)
geolhermal encrgy production project since 198G, The
projcct is divided tnto five Phases { 1™ V) as shown in
Figure t. In the first Phase I. a new hydraulic frac-
turing method was developed. Three fractures wore
created at different depths by applying thn methad tu
a 400-m deep injection well drilled at Akinomiya,
northcrn Japan (Kajeda et al., 1980)). In Phases T and
M, experiments have centercd on the sitc at Ggachl, in
northern Japan. We call these cxporiments "O0gachi
project’, The site is separatcd hy about 4 km from Lhe
previous Akinomlya sitc. We wished to confirm the
practicability of the fracturing method by applying It
to rock at a depth of 1,000 m and at & lempcrature of
200 at first. After c¢reating two fractures at
diffcrent, depths hy the hydrauiic fracturing method
developed in Phase 1, a productlon well was drllled in
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Figure 1. CRIEPD's Plan for the /IDR development.
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ordcr to intersect both the fractures in 1992 (Hori et
al., 1994). The following are results ohtained In a
22-day watcer circulation test. conductcd through the
fracturcs betwcen the Injection and the production
wells in 1993,

Ogach| HDR project

As shown [nn Figure 2, an Injection well was drilled at
Ogachi in 1990, The well reached a depth of 1,000 m
and a bottom-hole rock temperature of 228°C. The well
penetrated granodiorite from a depth of around 300 m
(see Figure 3). Two fracturings were conducted by the

hydraulic fracturlng method developed in Phase | .
The first (lower) fracture was created by injecting a
Ltotal of 10,169 m™ of water at a botLom 10-m open-hole
Interval of the injection well. According to AE
observatlon rcsults, the fracture created extendcd in
a direction of N20° E with a 1,000 m length {Kaieda et
al., 1992). The second (upper) fracture was created by
injecting a total of 5400 m” of water at a interval
from 711 m to 719 m In the Injection well.  The fracture
crcated was estimated to extend In a direction ¥N11¢ E

with an 800 m lengih (Horl et al., 1994). A production
well was drilled in 1992 in ordcr tu intersect both the
fractures according to Lhe AF location distributions.
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Waler clrculalion test

Watcer from a river near the test site was pumped up in-
to a 400-m* pond then injected into the injection wetl.
Recause of the pump capacity, the maximum itjection
pressurce was limited to 20 MPa.  Recovered water from
the production wcl! was Mlowed into a production well
pipeline. If lhe water tempoerature excecdod 100°C, the
walecr could be separated into a steam line and a
hot. water lipe for measuring each Plow rate, pressurc
and temperature. Then the steam and watoer owed
into a silencer in which the steam dispersed into the
air and the water I'lowed into the pond.

Figure 4 shows the water injection results. Water in-
jeetion for the cirenlation test started on 0c117 and
ended on Sovember 4. Water was injected ab a i'low rate
of 400 liter/min with a wellhead pressure of around 20
MPa at First. The wellhead preossurce decreased gradu-
ally, while the injection flow rate [nercased Lo oa
maximum of 1,200 liter/min. Figure 5 shows thoe recoyv-
cred water measurement results.  The flow rate of
recovercd water from the production well incrcased
gradually up to 40 liter/min and the maximam water
temperature reached H8°C. During the circulation
vest, a4 total of 30,000 m° of sater was injected for 22
days and a total of 614 m™ of water was recovered from
Lthe production well.

According to AE and mise-da- la-masse measurcments, Lhe
injected water flowed into Lthe lower Iracture at firsi,
but the production well did net reach te  that
fracture, which was estimated to be the main flow path
(Kaleda ot al., 19493). The injectoed water lowed Into
the lowoer fracture at first and dispersed in the
oppusite divection {rom the production woll.  Almost
no Al and clectrical anomalics were obscrved in the
upper fracture progression area.

Future plan

Because water recovery from the production well was
small, we must improve the connection holween the
expected main flow path in the fraciures and Lhe pro-
duction well.,  We think thal a stimulation {or fractur-
ing) in the production well is the cheapest way 1o
improve the water circulation system.  Thoreforo, we
wll] conduct a water injection test into the production
well, If we succecd in Improving water communication
polween the injection well and ithe production well, we
will perform a 5-month water circulation test [n 1994,

In Phase IV, which is scheduled to start Tn 1895, we will
drill another production well at first Lo gel more
water recovoery.,  New technologies will be needed for
[njecting water equably into a muliiple fracturc sys-
tem. Sow we are discussing constraction of o 100 KW
power plant with the clectrie power companies,
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Conclusion

A 22-day water circulation test was conducted.  Unfor-
tupately, the amount of recovered water was very smali
at a maximum flow rate of 40 liter/min against the
maximum Injection f[jow rate of 1,200 [fter/min.
According to AE mcasurement results, the production
woll did not conpect to the cxpected maln tow path
through the rescrvoir. Therefore, we will conduct a
stimuiation test of the producilon well to get a bettler
connection, Lthen porform a 3-month water cfrculation
Losi In 1994,
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Figure 4. Injeciion flow rate and pressure during the 22-day water cltculation test.
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Figurc 5. Production flow rate and temperalure during Lhe 22-day watcr circulalion tcst.
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