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A==y Ea—2 % FWT, 3RILOR[EGEHR L, £ O CIHGHE 217
9 CRD FMIFHH 21T 0 (ZHUT K-> T MiZEN—AFIEEELO 2O DM LETG
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Internet-of-things, A v % —F > MG LA G RAHLT D AR 2,

ISA S71-1985. 04

[EBR B @i #H5< (ISA : The Instrumentation, Systems, and Automations

Society) DK TH D, D 5 LEULKFEN ADE I~ EEX DN D D,
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BECGBEEMAECH R 0.003 ppmEE  (FROE- HEAREOEEKICEE
BRASHABIFEIES EBLIFTERERELEN
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TOMONI ZEETENEBITNTICREE L TV DB SE T — X,
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Fig 7.1.1 Location map of Nigorigawa (Moi) (after Hanano et al., 2005).
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Fig. 7.1.2 Location map of the F'1 geothermal well, seismic sources (stars) and surface
seismometers (square boxes) in the Nigorigawa (Mori) Geothermal Field. The black
line is the line for the velocity inversion. The red stars are source positions. The
purple star is the N63-KX-3 well head. The DAS along the F1 borehole positions are
shown by small circles. The solid squares are surface geophones.
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Fig. 7.1.3 Geological model of Nigorigawa area (after Hanano et al., 2005). N2-KX3
borehole is shown in this figure.
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Fig. 7.1.4 (Right) Temperature measurements of F1 geothermal borehole measured
by DTS mode. (Left) Casing plan of F1 borehole.
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Fig.7.1. 5 DAS records of SP2 at the western side of F1 wellhead. First arrivals (red
lines) show a travel time gap at 1,060 m depth. Several reflected phases are
identified (yellow lines).
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Fig. 7.1.6 DAS section after applying F-K filter. The top is an original record. The
Middle is upgoing phases and the bottom is down-going phases.
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Fig. 7.1.7 Results of 2D Vp tomographic inversion for EW profile. 0 is the position of
the wellhead. The F1 borehole is shown as the black line. The Vp values at deeper
than 2 km are assumed. The white line shows F6. The green inverted triangles are
source positions. “ 24” is the previous offset VSP position (unpublished data) . The
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caldera wall model (Kurosumi and Doi, 2003) is shown by pink dotted lines.
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Fig. 7.1.8 Synthetic DAS records for the SP6 source. The travel time change at 1,060

m is faintly seen. The green line is P first arrival readings used for the travel time
inversion.
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Fig. 7.2.1 Location map of production and injection wells at the Sumikawa
Geothermal Power Plant (Ariki, 2011).
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Fig. 7.2.2 Geological E-W cross-section of the Sumikawa geothermal field (from
Sakai et al., 1993).
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Fig. 7.2.3 Location map of the Sumikawa study. Stars are seismic source locations.

The SE-4 is a geothermal well. Triangles are surface geophones.

SE-4 JUHFIZIHT 7 4 /3—% 1,200 m OESF THAL, 1,200 m FEE E TOIRE
ROERE, 1,100 m A E T DAS OIEENRERLék A 1572, DAS 7 — % |I% OpetaSense
0 ODH-4 A 7T R 7 —Z|IZ Lo T Lz, L—¥F =o' L— I 20kHz, &
NEMSIE Ims o7V 7icliz. F—YREiF16m 2/HY, 1mBEREOT—4%%
s L7z, Hi3RIZI1% 26 B0 3 iy iERT 2 5% L7z, BEIRIX 10-75Hz £ T% 30 B
AA =T LTz, —FT T 480 HIDMIIE ATV, T D 480 [Al43 D DAS Fidkis L UM H
EWatildRE, Kx /A RXREE LN DLAZ v 7 L, EBFRER & OMBELEEEZTT- 7.

112



1.2.4. TAEITERONRER
DTS E— FIZEVIEE 1,200 m FTORET = 7 7 A Va2 457-(Fig. 7.2.4). REIX
RS 1,200 m T 168°C Th o7z,

Casing program Temperature (°C)
Diameter Casing 0 50 100 150 200 250 300
0
464m 'I I 4.64m20" \
17-1/2" 13-3/8" 100
12400 m 12213 m

Kop 20

200.00m

300

400

500

\l L 5541
600 \
700

800

Depth (m)

900

1000 \

1100
12-1/8" 9-5/8" ) \ 168°C

9
1208.00m 1205.50m 1200

o

Fig. 7.2.4 (Left) Casing program of SE04. (Right) The temperature profile of the SE-
4 well using the DTS mode.
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Fig. 7.2.5 (Top) Original DAS record section, (middle) upgoing phases separated from
(a) and (bottom) down-going phases.

The vertical axis is depth in km, and the horizontal axis is travel time in seconds.
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Fig. 7.2.6 Results of migration image using DAS refection phases.
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& TP-2 it (Fig. 7.3.1) OFEMICH D LEZx b5 (Fig. 7.3.1). HiHT —F 72 &0
HEOETEMT 1,000m 2k S5EBZ LTS ITHiEs, 1995, Fig. 7.3.2). Wi
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gravity survey (2) sectionsinFlg.4 &S

Fig. 7.3.1 NS fault suggested by gravity data (modified from Takenaka et al., 1995).
The yellow circle shows the TP-2 wellhead and the geothermal powerplant
location. The geological section A-A and B-B is shown in Fig. 7.3.2.
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Fig. 7.3.2 E-W and N-S geological sections (in-house document of Idemitsu Kosan).

733 74— FRAEDHRE

2022 4F 5 AICHYE Ry B () OFRKAEFEHS TP-2 JiH 2 H L DAS 2 & Hu iz
HIREERE A I L7-. Fig. 7.3.3 (X TP-2 Hid & 12 2 FroER, I QNS HIERHUEF oo
BEERLTND.

= LT

Fig. 7.3.3 Location map of TP-2 geothermal well (red line), seismic sources (red stars)

and surface geophones (yellow dots).
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Fig. 7.3.4 Temperature profile obtained by DTS measurement.
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Fig. 7.3.5 Vp depth model (m023) matched the DAS data. The TP-2 well head locates
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Fig. 7.3.6 Inferred location of the N-S fault 600 m from the TP-2 well head towards
E. Red stars are seismic source locations. Lines show profiles of wells in the

Takigami geothermal field.
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Fig. 7.3.7 A DAS record shows the sP phase concerning the M1.7 earthquake at Aso

area 19 km away from the field.
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Fig. 7.4.1 Geological structure in Kijiyama area in the E-W section (Sato et al., 2011).
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Fig. 7.4.2 Location map of the KJ-5 well (color bar), vertical seismic sources (green
circles), horizontal seismic source (red circle), and surface seismometers (solid orange

squares).
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Fig. 7.4.3 Casing plan (left) and temperature profile (right) in the KJ-5 well.
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Fig. 7.4.4 (Left) DAS records of the SA12 at the wellhead (right) with geological formations. The
vertical and horizontal axes are depth in km and elapsed time in seconds, respectively. The red

line is P first arrivals. (Right) average P velocity (red line) and interval P velocity (blue line).
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Fig. 7.4.5. DAS records were obtained by the MiniVib in horizontal vibration mode. The red and

green lines are P and S first arrivals, respectively. The vertical and horizontal axes are depth in

km and the elapsed time in seconds, respectively.
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Fig, 7.4.6. The A-A’ line for the V profile. The location of KJ-5 and KJ-6 wells are also shown.
Other lines (B-B’, C-C’, D-D’, and E-E’) are the location of geological sections owned by the
internal database of (TOUSEC) Tohoku Renewable Energy Co.
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Fig. 7.4.7. (left) 3D seismic reflection image. (right) Seismic reflection image in two cross
sections: N10°E-S10°E and N80°W-S80°E.
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