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Abstract

Formerly, we-the present authors reported on the loggings of the self-flowing ther-
mal well (Sato et al, 1999), and estimated the inflowing depth, temperature, volume and
conductivity of thermal water flowing into the well. This estimation was based on the
changes of the temperature, flow rate and electric conductivity of the thermal water.

We report the results of loggings of fluid temperature and fluid conductivity
performed inside the casing pipe of two thermal spring wells.

At “Y” spring well, after the drilling of 1,500 m, the loggings of temperature, differen-
tial temperature, natural gamma, self potential, electric resistivity, fluid conductivity and
differential conductivity are carried out. From the results of these loggings, we proposed
the set up depths of strainer. When the uplifting of the thermal water (temperature 40°C,
flow 160 //min, water level-50 m) is stopped temporally, the loggings of fluid temperature
and fluid conductivity are done inside the casing pipe. The effective strainer and
ineffective strainer are distinguished mainly by the change of the fluid conductivity.

At “S” spring well (1,023 m depth), as the temperature of the uplifted thermal water
has been lowered largely (54.5°C—ca30°C) ; the uplifting is stopped and the loggings of
fluid temperature and fluid conductivity are tried inside the casing pipe. The invasion of
the different water (perhaps the sea-water) through the broken part of the casing pipe is
inferred from the changes in fluid temperature and in fluid conductivity. It is supposed
that the steel casing pipe is corroded by the salty water flowing outside of the pipe.

Key words : Thermal water well, Logging of conductivity, Logging of temperature,
Inflow of water
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BEE IBERLER, HERLLLLIBNTVEY, BROMNPTEERTERTH - T,
HARY—4v2/2=% (S/m) BHVWONS., TOFKIIBIOHENICL & E/RTBXILER
(Q—m) THh3. THbEKOBRZELE (EC) LEXIEIT Rw) L DOBIRIBRO XS 1T 5.

Rw=1/EC

TRSRIKPHIT KD & 5 10K %A & 4 2 BE OBEE AR TOA A Y HEICESC bDT
BAYVEEICK > TERIB2DIUATH 50, BEOKAESE V. ThT—#icid 25CIlcEBiT 5
EAFAVTWS, BEEONEIEEEHIC X - CHRWERIC o EHRcitll s h, #EEHO
BEE b b 2 O TEIGHENES TH Y, 25°CHNDOEEMESHNESN TS 50620, |
RIKDEES, BEVEEDEZ/DEREINTRD 3 0HEITH S &R S oI iErZ < 1
wWHhs,

&AW, RRIKOELE &L FEEYERONA B L T 2 HIEFIEEA LD, Fcdh
%2 D& 5 ISRAGER (I, 1975) e 5 7 FioR Ui (Fig. 1. &ERIT 25°C D
ETORIEETHD, RO, pH, WREZEFHL 2. BRMER (BN RGR, 1998) 1Cid
HEN TV BV >hOBEMEKERK (0.1 TV/D O 25°CIcB T 3BXULER (LT, #—LTHE
HBELRGT ) 2L TRLTH S, INEADELRRKOBEE (EC) LAFEYWEE (TSM)
EORNTIZIEDOMEED B O, —RICzbNTVDE X HITRD X 5 BEFRNH 5.

EC(S/m) X7=TSM(g/l)

BIFEKARD > B, KCl FREMERICIE 380 ORE CEENERL OB EE N RENT
W3) BXU NaCl (FEFKEFEL &S ThH 35, HCl, HNO; HySO, NaOH, CuSO, NH;®D
KA IFIRRK E 13RI B LS TH 5.

—, BRMERIORIN TV S KC KGR DEEE MK 7 7 7 Licym o b5 &,
Fig. 2 D& 512 KCl OEEIC L 2 EHEEDOE(L & HITKEHROBEIC X 22/bb A o5, KA
HFOEFIE OBENE GRENSVIEGA IR, BEENSVWEVS &L, IO KClDEAT
W EEBEERAFENPZVEFLEENSVEAREL, BURBETS 25°C 0FBEEIE 0°C 08
B 1T~18 EREERE WEEE A /RS & &5, (LT (1963) 13 NaCl /A DR & BT
(B3P D) & OBIGE, WA 5 7 Ficrk L 0~50°C OEETOMEOBIGE &P TR L
T3 (Fig. 3). BEMNE U THRENEL L2150 T, ERHIEINS < (BEERAXL)
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Fig. 1 Relation between Concentration of Soluble Matter and Electric Conductivity.
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Alalf#H LB E iz o ox— by vk GEED 8T, Yo7 (kvH—, YrFEbLI)
FIRKEEEE, 1m HORZBEE, HALKNEE BEBSX0 ImEoREREZMERRS 3~
Ex—vav7u—7 (Fig 4 TH5. BXHERCHARENZRET 213070 — 720
BEIHICIE->TWVWA, BEEDRIEL » Y13 50~50,0004S/cm=0.05~50 mS/cm=0.005~5S/m
T%D HARESTREIE Nal (TL) Y FLr—9 —2HOWT1#EOH 2 v M, CPS T/RENS.

EEIHER S V2 Fa—F—2H0TW3, Fo—-70ERZIE38mm, EX244m, EETT
kg TH O, MEGEE T 125°C, it/ 13 210 kgf/cm? Th 5. HEEOHEITHEE L 05S/m OB+
25% ThHb, WEDOHEEIFIT05C THS.

7o—70 N, FRI3#EEE 30m/min £ TLZS6N5Y 4 vF %MW, 8m/min OfF N iH
THIE L. BBEEEOMEIEEHENS T TONTOE VWO T, IEMEICIZAEERE IS T 3EEIC
L7cii - TOMIEETTOE T TR S50,



28 R

S/m
10 /

Electric Conductivity
c"d‘o
C

0.05
0.5 1 5 10 50 100
g/ke

Concentration of KCI

Fig. 2 Electric Conductivity of KCI Solution.
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BIHEER I b 2 R T 1,500 m O E TIHIL /2%, 7 — v v 7 EE2FEAT 2HIICALNRE
GREE, /REZIREE, HARGKETEE, BERENL BXUMED, BKEEEL X OREEER) 25 L <
=YY TEDR N L — FEORERE ARG L. £ OFER, Fig. b Dk HiT, HHOMSEMHE
J OISR, BRI O SRS, RERKEEEOEEH Thb - T, FLNEEN 45°C LD &
WE W o 72 R 1,185~1,268m, 1,369~1,380m, 1,458~1469m D 3 AT R b L —F i
% E L 7e.

BEKAIAT—50m &\ 5 IRBETIRIE 40°C DIEIR/K 1601/min 2 LT\, 2% — v v
JEMNICE W CIRIE RS & BEERIE (IBEIC mS/cm OB TRINTWVWS) &E421T- R
Fig. 6 @ & 5 ICFLANIRE 3RYIE#ZIC B LT TCRE LR L, BEEEFEUL 3S/m 2 54
5 EHIT 1,250 m BREOLIE & DR & TR LA S nte, FLNREIEZE 1,185~1,268 m @
2 b L—FEEXETO FRIF 1°CE/100m EEPHTH 5H5, —1,185m LIE T 2°C£/100 m,
—1,268m LIETIE 3CE/100m &9 EATH 5, BHEEIIFEE 1,250m (14T 35S/m 25 418/
mAE06S/mBEOE EFENAON, LIERBIFLELLELE 4S/muik) 2R

TS DIRPLIZAERE 1,185~1,268m D Z k L —F A O IR 52°C F2RE, BEE 4S/m 2 (&
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Fig. 3 Relation between Concentration of Na-Cl Solution and Electric Resistivity at different
Temperature (Yamaguchi, 1963).

X 3 NaClARODIRE, BIEHLLSEEORBE (LD, 1963)

FYIE = 28 g/1 ) OIRBAKBANITHALTED, &> EHEWV—1,369~1,380 m, —1,458~
1469m DR b L —F 55 BIERBOHRAREVD, Ho->ThblmdDTLROMNNLTH S T EER
LTW3,

THIE R TRIZEE L COIRWIRIETOBEZE RHIE/KOBEE AR L, 0.25S/m FigDfE%
ALTW3, —A5E#%DK 1,250 m LIEDO S WEEE (4.1 S/m AilfR) 3FRERKDELE 2R
TEDTHAD.

128, MEHIERORRE T IR 900 m T ic EXUAEDT & HARRGRE & Ic2 b A S h, HiEhk
Bt 360 EEZ 5N 5. L LEE 1,310 m [HIED BREMOZELHMa 2R & D h 3]
SIPTISW,

3.2 “S” BRHODH

RIS H BIFRTH - T, £ 1,000m OPEE £ THHIL 72 R ICREEICHE 2 — v~ /& (880
mPERR L —+) ELTHAL, R 545°C, pH 6.8, iAFYIER 17.38g/l @ Na-Cl i 2601/
min ZKHE— ¥ £V FICE > THEL TV, 6 HEDRICTREN 31.2°CITIEF LT pH 69, A
a2 31.54 g/1 D Na-Cl iR L& b - 7o (Table 1 28).
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Fig. 4 Equipment of the Well Logging.
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Fig. 5 Logging Chart of “Y” Spring Well (1170-1500 m depth).
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Fig. 6 Logging Chart of “Y” Spring Well (800-1480 m depth)-before and after uplifting.
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Table 1 Chemical Composition of Thermal Water of “S” Spring.
# 1 ST iRR bR

Date (Year, Month) 1994. 8 2002. 9
Temperature (°C) 54.5 31.2
Flow (I/min) 260 —
PH, on site, in laboratory 6.8 6.89 6.9 6.82
Rnx10 ' Ci/kg 0.82 0.6
E.R. g/kg 17.38 31.54
Component mg/kg mval% mg/kg mval%
Sodium ion Na* 5300.0 74.79 9067.0 77.09
Potassium ion K" 248.2 2.06 345.1 1.73
Ammonium ion NH," 21.8 0.39 10.4 0.11
Magnesium ion Mg?* 362.9 9.69 984.0 15.83
Calcium ion Ca*" 799.0 12.94 527.0 5.14
Ferrous ion Fe** 8.0 0.09 9.9 0.07
Manganese ion Mn?** 3.6 0.04 1.3 0.01
Fluride ion F- 0.2 0.00 1.5 0.02
Chloride ion Cl™ 9819.0 93.58 16390.0 90.93
Bromide ion Br- 47.4 0.20 54.9 0.14
Sulphate ion S04 523.1 3.68 1881.0 7.70
Bicarbonate ion HCOs™ 457.5 2.53 375.3 1.21
Nitrate ion NO; 0.2 0.00
meta-silicate H,Si0; 185.1 247.0
meta-boric acid HBO, 8.0 40.0
Free carbon dioxide CO, 166.8 92.0
Characterictic Na-Cl spring Conc.Na-Cl spring

AKDEEREIZ 4.6S/m PR (AEYEREE L TIE 3228/l IR SHEE SN, T OJRMHRIC
HbHTE, WKOBEFWERIL 34~36g/l LshTwd (GEEED, 1997) TEh 5 TDHRAKIE
A DHEKITEVHIED b D TH B EFEZ oNte. Lichi-> T EiRD —480 m L DiREKDIEE
KT, SEEOHMANE, 826 r—v 78 (B OBE - Bck 2#WKOBEATHZ L
Z ot FLTEDEET—420~560m I k3 & A SN, ZDMMDBERED FFRAZ ED S
IEHIE, o r— v v VEA AR RIEKICE 2D D TH - T, KE - KIEEOH
TKROBAG—FTEAH ., EUAHTEH (RKEREILR 43 BFE) icfTbhiciE (Fig. 8 ©
F2RD2) TlE, FUEEDSOHKIZADREZTEE L TEIICZ OHHZILA L T —420~
650 m DHEIPH & 75 - 72.

Z 0, [E CFLIFRICHitEEL e = — V5% 550 m O £ TfIciA L TE Ui (55 3 )
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Fig. 7 Columnar Section of “S” Spring Well.
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Fig. 8 Logging Chart of “S” Spring Well (140-820 m depth).
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