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Fig. 5-32 Pressure and Temperature Profiles for COP-2
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Table 5-1  List of Geothermal Investigation Works in Copahue Area
Admiol= ) pre- |'s f Investigati £
Investigation Works Year stra- | ¢ cope ob ‘nvestlgation No. O* |-
tion *1 cuter Works Data *2
Geological survey 1674 CNEG YPF regional survey -
1980 COPADE | L-ELC detailed survey cl, 13
1987 A. H. volcano—tectonics Cé
Pesce
Geophysical prospecting
Gravity prospecting 1975 CNEG YPF 180 kﬁz, 285 points €26-27
Electrical prospecting 1980 COPADE | L~ELC AB/2=2000m, 56 points { Cl
69 lines
1981 " AB/2=5000m, 7 points | C3
15 lines
1987 CREGEN | CREGEN { AB/2=1500m, 11 points
Geochemical survey 1974 CNEG YPF -
Soil geochemistry 1986 CREGEN | CREGEMN | Hg, 602, Im depth c7
tempgraggre :
: oints
_ip%kaZ, 50 points
Fluid geochemistry 1980-87 COPADE | L-ELC surface water, fluids | C1,18-23
CREGEN | CREGEN of fumarole, well
fluid, analysis of
chemical conposition
and isotope
Well survey
Thermal gradient hole 1975-76 CNEG YPF 11-200m, 17 wells €28,29
Exploratory well COP-1 1976 CNEG YPF 954m, logging C2,4,31,
" 1981 COPADE | YFPF deepen to l4lim 32,34
Exploratory well COP-2| 1986 CREGEN | CREGEN | 1241Im, logging c5,33,
' 34,35
Well test (COP-1, 2) 198187 COPADE | L~ELC production test, C2,4,5,
CREGEN | CREGEN | hole temperature, 31,36,37
pressure 38

*] Adwinistration
CNEG
COPADE:
CREGEN:
L-ELC

#72 List of Collected Dates

Comision Nacional de Estudios Geotermicos

Consejo de Planificacion para el Desarrollo
Centro Regional de Energia CGeotermica del Neuquen
Latinoconsult/ELC-Electroconsult
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Table 5-3 Chemical Composition of Ground Surface Water and Hot Spring Water
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Table 5-4 Gas Composition and Geochemical Temperature
Gas Compasition Geochemical
{Vol %} Temperature No. of
Sample No. Date  |——mn B - Collected
: co, H, 8 H, N, CH, & g {T{O data
Chancho C& 77 66.93 16.75 16.22 . 0.06 -0.60 | =7 (598} C.20
o " 7569 | 10.75 13,25 0.31 231 | 0 [(373k »
Anfiteatro 77 | 9504 | 032 2.06 266 (1472 | 0 |215% | c20 |
" -7.'80 93.14 n.d. 3.72 0.50 262 12.69 0 2358 C.1
1 ” I " 1'31 n . 1 537 0 208 i
” 2 6.82 | 9536 0.1 134 0.51 2.68 17.00 0 194 c.4
Rio Blanco 11.86 | 92.66 0.52 1.86 255 | 241 (1377 ] 0 | 224 c.22
” ) a 92,24 0.4 1.91 2.85 262 14.07 4] 221 "
&#° de Copahue 77 | 9630 | 0003 | 229 141 1950 | o [172¢ | c20 |
. " 95,59 0.04 2,45 193 |[1629 | 0 | 200% “
" " 96.55 0.46 114 185 (1510 | 0 | 211 v
" e 96.34 0.26 2,10 126 (1391 | 0 | 223+ -
Termas de Copahué 2 71./80 89.63 n.d, 5.89 2.19 2.32 12.78 a 234 cA
" 2 " i " 3.24 ” " 14,34 [¢] 218 o+
o 6 " 93.81 nd. 4.59 tr 161 [1325| 0 | 229 o
. 6 " v . 2,25 . " 511 0 |21 “
Copahue [COT 6} 6.'82 95.94 0.1 2.30 tr 164 (1513 | o0 | 211 c4
»  {COT2} “ 91.94 0.1 3.32 2,24 237 [1436 | 0 | 218 P
Termas de Copahue 11,86 94.56- 0.62 162 | 216 1.02 13.18 ) 230% Cc.22
" . 94.19 0.56 1.57 257 111 |13.49 ] 0 | 2274 "
Agqua de Lémon 11.'86 91 .73 0.64 1.54 4.92 117 13.33 0 229% o
Las Maquinitas 77 95.13 0.50 1.74 163 (1376} 0 | 224 c.1
M " 94,68 0.17 2.60 274 |1453 | 0 |217 "
" 1 7.'80 94,80 n.d, 3.50 3.23 1.42 13.88 Q 223 .
M 1 o o “ 1.856 . " 15.53 0 207 "
- ‘81 94.8 nd. 1.8 0.2 1.4 1560 | 0 | 206 c.2
" 1 6.°82 96.39 0.1 1.83 0.23 1.44 16.63 0 208 c4
" 11.'86 95.4 0.53 1.45 132 1.3 1394 ]. 0 222+ .22
» I 95,6 044 1.7 1,96 1.3 13.74 0 224% -
Las Maquinas 77 93.46 0.15 2.7 365 1450} 0 | 217 c.1
w “ 93.95 0.85 2.34 306 (1312 0 | 230 P
" 1 7.80 92.68 nd. 2.57 308 2.45 1509 0 |21 .
" 1 o " “ 2.08 . . v 1504 | o {2086 .
. 4 w 91.85 n.d. 3.00 2,57 277 |1475| 0o | 214 .
. 4 w Lo o 2.35 ’" « |1538 | o0 |z208 “
“ ‘81 92.7 nd. 2.1 3.1 26 - {16831 0 | 208 c.2
” 1 6.'82 9268 0.4 2.08 3.08 2.45 15.63 ] 206 c4
“ 4 x 91.87 0.1 2.35 257 277 |1538 [ © | 208 P
- 1186 | 93.29 0.62 1.68 2.23 218 1374 | 0 | 224« c.22
COP-l ~ . Bi 94.0 0.3 2.0 1.2 2.6 1437 0 218 c.2
s {No.1} 6.82 94.02 0.24 1.89 1.03 263 (1481 0 | 214 c4
s [No. 2} P 93.62 0.15 1.92 1.53 243 |1534) 0 | 209 P
"~ (No. 3} o 83.36 017 1.87 1.30 3.01 16,42 Q 208 "
»  (No.d4} " 93.72 0.16 2.01 09 296 (1531 | 0 | 208 .
" {No. 5) e 92.31 0.15 1.89 25 2.76 15.45 0 208 v
" {No. 6) 4 91.97 0.14 1.92 2,81 2,66 15.42 o] 208 "
« {No. 7} “ 93.63 0.28 2.62 1.31 163 1337 0 |228 v
Pozo Copahue 1 11.86 93.7 .51 1.6 2.45 1.7 13.92 0 | 223« c.22
o 2 " 94.2 0.80 1.2 26 1.2 1379 | 0 | 224x c.22
COP-I steam 6.91 90.49 0.76 2.98 2.44 327 {1224 o | 240% JICA
COP-3 steamn . 95,79 .39 0.93 2.35 0.52 14.72 0 2156% JCA
” L 0.45 CREGEN

# : Caleulated by JICA



Table 5.5 Isotope Analysis of Meteoric Water and Geothermal Fluid
EL, of .
" h No. of
Sample - Type of Sampling .
No. No. Date Temp Sample Point 510 5§D 3H Co;)le&t:ted
o C . m O/nn_ ‘%D TU ata
I-1 COP-1 2.'82 Vapor (COP-I} 2,000 —10.5 —-84.0 cia
-2 COPA-2 2.'85 242 o “ -0.6 -82.7 0.6 0.7 "
—74
-3 COP-1 11.'86 " e 8.2 76
-4 COP-it 2.'85 Vapor (COP-ii} —-10.8 -85
3 _ p » _ 30
-5 COP-1I 11.'86 1.7 _a3
-6 COPA-1 2,85 130 Vapor (MAT} -10.8 -84.2 08107 18
-7 COPA-3 oo 86 Vapar {MA} -10.6 -85.1 001056 o
I-8 COPA-20 " Vapor (COP} 2,010 —12.8 —-£0.2 "
1-g COPA-6 " 61 Hot spring 2,020 -11.9 —-84.2 2507 -
110 {COPAS ” 15 ” 2,020 -11.9 343 ,e
111 COPA-4 " 51 i 2,020 —i1.9 —84.7 1707 e
i-12 | COPA-7 ” 34 ” 2,010 —12.0 -84.3 3307 s
1113 [ COPAS “” 26 ” -12.2 —83.3 .
I-14 [ CAVI-4 o 12 River 1,670 -11.3 —81.9 3605 "
- I-15 [COPAS i . 2,040 -11.8 -B84.3 2.4+0.7 i
I-16 | COPA-12 “ Spring 2,310 —-11.9 -84.6 3.6+07 "
s . | Spring water ~11.5 -81.7 39+04 .
17 | cAvIi , 13 " | for drinking :
1-18 | VAF-1 4,85 8 Spring 2,050 125 | 901 48+ 0.7 -
119 | CAVI3 2.'85 i0 River 1,420 —-i2.9 925 | 45104 o
120 | VAF-2 4.°85 7 Spring 1,820 —-t3.5 7.2 1.8+ 0.4 o
-21 CAVI-2 2.'85 10 . 1,660 -12.8 —93.5 3.2x0.7 "
122 | VAF-3 4.'85 11 o 1674 ~1386 —24.5 1.8 + 0.7 e
1-23 6.91 Vapor {COP-1) 2,000 -11.5 |-1006.1 JICA
1-24 6,91 Vapor [COP-3) 2,011 8.4 -356.3 < 0.3 “
125 691 Hotwater [ + ) 2,011 -4.3 —B2.4 e




Tahle 5-6 Quantity of Geochemical Survey in Wells

Well name

Analyéis ltem

Sampling Date

COP-1

€0P-3

Gas Vapor Ratio
Chemical Composition of Gas
Chemical Composition of Condensate Water

Gas Vapor Ratio

Chemical Composition of Gas
Chemical Composition of Condensate
Chemical Composition of Hot Water

13 JUNE 1991
I3 JUNE 1991
13 JUNE 1991

11 & 15 JUNE 1991
11 JUNR 1991

9-14 JUNE 1991

15 JUNE 1991



Table 5-7 Chemical Analysis of Geothermal Fluid from COP-1 and COP-3 Wells

Well Sampling Gas Vapor Ratio | Chemical Composition
Date Gas (Volume¥)
(Volume¥) Vapor (mg/1)
COP-1 | June Gas 91.25 | CO. v 90,49
1991 H:8 ¢ 0.76
Gas 5. 28 Residuatl Ar 0.00 %
Gas 8.75 | CHa N A |
Ha i 2.98
He © o 0.00
N2 Coo2.44
pil 5.6
BC 470 ( ps/ cm)
TSM P24 ( mg/ £)
Vapor 94.72 . — :
Na* Co0.23| ¢t 1l
K* P01 18047 © 13
Ca** b 0.58 | HCO® 0 90
Mg?* © 0,05 005 0
B <01 :
NH.* <01 :
¢opP-3 June Gas 96. 18 | C0: 95.79
1991 HeS 0.39 %¥%
Gas 5.0 xx Residual Ar 0.02
Gas 3.82 | CHa .52
' He 0. 93
He 0.00
N2 2.35
pH : 5.8
EC : 830 ( ps/ cm)
TSM Fo1T (ng/ ¢)
Vapor 95.0 % : —
Na* 0.311¢C1" 18
K* 0.1 18042 11
Ca®* 0.21 | HCO®~ 83
Mg2t 0.01 | C0s%~ 0
B |
B NH.t . 21

E¥

t Air contamination is high percentage.

% Average of 10times mesuring.
CREGEN' s value is 0.45%.




Table 5-8 Chemical Analysis of Hot Water from COP-3 Well

Sampling Date Chemical Composition (mg/1)

pH 7.7
EC 300 ( us/ cm)

June, 1991 ToM 150 ( ng/ £)
Na* 3.1 | T-Fe 0.81|F 1.9
K* 0.9 1 T-Hg 0.02
Ca** 2.1 ¢~ 2.2 {HeS <1
Mg?* 0.16 | $04%" o1l Ast* 0.15
B c40 HCO® - 2178
NHs* P <0.8 | €0, C 0.5
Mn2* 0.2 | Bro : <0.5
Li <01 | 1T <001

Table 5-9 isotope Anaiysis of Geothermal Fluid from COP-1 énd COP-3

Loc. sD | §'™0 | 'Sc/irc | t8/0S | M
i HeO | 1n CO:

(%) (%0) %) (%o (T

CoP-1 Condensate | -100. 1 -1L5 -8.9 + 3.6 -

00P-3 | Condensate |- 85.3 | - 9.4 | -9.3 - 3.6 | <0.3

COP-3  |Hot Water |- 624 | -43%[-M41 | +23 | -

¥ 5180 value in S04 is not mesured for it’s low conient .




Table 5-10 Results of X-ray Analysis on COP-1 and -2

2 ofo
- Depth glslo § % alolalolafa|%])ulald Remarlcs
% d|E sl iofwivM |O|lo]|/ M| A jo | d
130m | 311 1| Cuttings
230m 1 3 1 "
360m 1 1 3 _ "
458;463m 1111 11313 1| Core

—

é 54 1m 111 1 313 1| Cuttings

; 630-631m | 1 111 iy1213 1 Core

720m i1 113 Cuttings
801m 711 111 11313 "
930m ? i 1117131 2]1 Core
415m 111 2 113:3 Cuttings
602n 1]1 1 11313 .
643m 211 11141 313 1]1 "
844m 2 3131 (7¢t11 "

9 883m 2 313 711 "

£ . . .

O 970m 1 313 3 "
1030m 2 313 212 "
1160m 1 2 1213]3 | "
1205m | | |1 1 JEIEAR :

Abbriviation Lm: Laumontite, Wa: Wairakite, Mo: Montmorillonite
Ch/Mo: Chlorite/Montmorillonite mixed~layer mineral, Se/Mo:
Sericite/Montmerillonite mixed-laver mineral, Ch: Chlorite, Se:
Sericite, Ka: Kaorinite, Cc: Calcite, Qz: Quartz, Pil: Plagioclase,
K~-f: K-feldspar, Pr: Prehnite, Ep: Epidote, Hem: Hematite

Number in this table means a relative intensity of detected
minerals (3 > 2 > 1},

Specimens of COP-Z2 between 844 m and 1205 m were not able to be
analyzed by the oriented X-ray analysis because of the scareity of
specimens.
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Table 5-12 Result of Microscopic Observation for COP-3

_ ( Observation : Lic. Ana Harfa Casé )
ROV T EXTORS WINERALES FORMADORES DE ROCA MINERALBS DE ALTERACION
-0 ALTER. ) 0z Pl Bi Au Hy Ho 0z Ch Se | Ch/M | Ka £c Bp Pr Ap Ga' | Ze Wa Ac Le Py
LAVA .
0" | 2 | ANDBstrica 1 (ol 1 | | I 2 | 1
LAVA _
" 50 3 | ANDESITICA q 1 1 1 ! 3 | 1 2
TOBA _
) 4 | ANDESITICA 1 1 1 4 I 1 2
LAVA
* 110 4 | BRECHADA 3 4 1 1 1 2 o1
" 160 4 | TOBA 2 | 3 I 3 i I 1 3 i
* 210 3 ANDESITA 1 3 1 9 2 2 1 2
* 290 3 | ANDESITA 3 2 3 1 i o2 2 | 2
LAVA _
293, 3 5 | BRECHADA | IRRECONOCIBLE 3 2 1-2 2 1 3 1
* 350 - 1 ANDESITA 3 1 2 1 1 1 1
* 430 | — 2 | ANDESITA 3 2 i i
. 480 4| ToRA 2 2 | 2 | 2 2
* 528 1| BASALTO 3 | 2 I 1
* 550 2 | ANDESITA 3 1 1 2 I 2 | 2 2 1 1 1 i
* 670 4 | ToBa 2 ] 2 2 | 3| 2 { 2
710 3 | ANDESITA 3 I 3 2 2 1 2
TOBA ;
. 740 & i ANDESITICA 1 3 : 3 2 | 2 2t o2
801. 7 3 ! ANDESITA 3 1 3 i 2 1 2 | i
81 $ | ANDESITA 3 2 3 2 2 | 2 2 |1
* 819 4 | ANDESITA 3 2 3 2 2 1 1 2
LAVA
824. 7 3 | ANDESITICA 3 | 3 3 2 2
* 838 4 | ANDESITA 2 3 2 1 1 2 | 1
862.2 4 | ANDESITA 4 2 2 | 3 1 1 3 | 2
882, | 3 | ANDESITA a i 2 3 2 1 3
PORF. PASTA: .
956. 8 3 | ANDESITA | INTERSERTAL 4 1 2 2 2
10029 | 3 | BRECHA 40t 3 1 2 | 1 2 1 8 | 2
L015. 0 3 | ANDBSITA | PORFIRICA 4 i 1 3 i 2 2 1 )
' PORF. PASTA:
1022. 2 3 | aND.ozosa | HIPIDION CRARU | 1 4 i 2 2 1 ? ! 2
1035. 0 2 | AND.QZOSA | INTERSERTAL 1 4 1 1 2 2 1 1
1045.86 |- 2 — 3 | AND. QZOSA | INTERSERTAL 1 4 1 2 1 1 1 1
1055.36 | 1 — 2 | AND.QZ0SA | INTERSERTAL 1 4 i 1 2 2 1
1064.26 | 2 — 3. | AND.QZ0SA | INTERSERTAL | 4 | 2 2 L

: CUTTING




Table 5-12 Result of Microscopic Observation for COP-3 (continued)
( Observation : JICA )

PROE N GR%EU RnéA CEXTURA WINERALES FORMADORES DE ROCA MINERALES DB ALTERACION
O ALTER, ’ 0z | pL | Bi § Aw | OL | Ho | Op | @z | M ch |ch/u|se/M| Ka | Co ! Bp | Pr | Ga | Wa | Ac | Le
293, % 4 1 T0BA CLASTICD 4] 9 1| 2 | 3 2 | 21 3
- 4,,’ ’,’ ?’,’ 1‘1’ ,,’ 3’,’
528. 8 2 BASALTO PORFIRITICA R I PR T I P | 2 -
OLIVINA 4,7 7.0 4,07 1.7” 4.c"
783.0 2 BASALTO PORFIRITICA R Rt Rt 3 T TR I
ANDESITA 3,7 o 2.4 i, 0 .
1005.9 | 3 — 4 | ALTERADA | PORFIRITICA R ? q ? .72 '3 s _ a8 e
ANDESITA 3, n,-'v L7 2,7 2.1 2,7 1.-
t020.6 | 3 — 4 [ ALTERADA | PORPIRITICA '3 ¢ ¢ |. .3 B e I -1
ANDESITA 4.7 L e SR P .
1027, 7 3 - | ALTERADA | PORFIRITICA .73 7 9 ? 1.2 . SRS U PN T I | 1
PORFIDY . _ _ =
1030. 6 3 ALTERADA | HOLOCRISTALIND | 1 4 ‘2 7 {1 3 | 2 1 1|t 1 1
POREIL0 o :
1040. 5 3 ALTERADA | HOLOCRISTALING ] I 4 |z ? 1 2 2 _ i t 1
PORFIBO _
1053. 1 3 ALTERADA | HOLOCRISTALINO] 1 4 2 ? i 1 3 1 1 2 1
PORFIDO e
1064. 3 3 ALTERADA | HOLOCRISTALING] 1 4 2 ? 1 2 2 1 i 1 1 1
GRADD DE ALTERACION CANDIDAD DE MINERALES PORFIDOBLASTO/PASTA
1 : TRESCO i : PoCcO 2,
t | '3
5 : FUERTE 5 : MWUCHO
WINERALES FORMADORES DE ROCA MINERALES DE ALTERAC!ION
Gz : CUARZD © @z : CUARZD Cc @ CALCITA Le : LEUCDXINO
Pl : PLAGIOCLSA M :  MONTHORILLONITA _ Ep  : EPIDOTOD Py : PIRITA
Bi : BIOTITA Ch : CLORITA - Pr : PREHNITA
A : AUGITA Se : SERICITA " Ga : GRANATE
Hy : {IIPERSTEND Ch/¥ : CLORITA/MONTMORILLONITA Ze : CBOLITA
0l : OLIVINA Se/M : SERICITA/MONTMORILLONITA Wa : WAIRAKITA
He : HORNBLENDA Ko ¢ CAOLINITA Ac. : ACTINOLITA

0p : OPACO ' Ap - : APATITA




Table 5-13 Result of X-ray Analysis of COP-3
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Table 5-13 Result of X-ray Analysis of COP-3 (continued)
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Table 513 Result of X-ray Analysis of COP-3 (continued)
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Table 513

Rasult of X-ray Analiysis of COP-3 {continued)

Depth

Sample

Stilbite

Lawmnont iie
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Table 5-13 Result of X-ray Analysis of COP-3 (continued)

Stithite
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Table 5-13 Result of X-ray Analysis of COP-3 {continued)
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Table 5-13 Result of X-ray Analysis of COP-3 {continued)
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Table 5-14 Physical Properties of Cores of COP-3

Depth s Yd Gs & Rock Type
293.1m 240 . 2.237 2,674 16.35% Altered Lapilli Tuff
293.2m 2,387 2.212 2.608 17.46% Altered Lapilli Tuff
528.7m 2,718 2,772 2,788 0.60% Basaltic Andesite
528.8m 2,770 2,746 2.813 2.40% Basaltic Andesite
794 .4in 2.735 2.697 2.803 3.76% Basaltic Andesite
810.6m 1.976 1.815 2.164 16.11% Basaltic Andesite (Fractured Zone)
821.7m 2,701 2.653 2.786 4.76% Altered Lava
848.7m 2.521 2.425 2.684 9.66% Altered Tuff Breeeir
848.8m 2.524 2.387 2.766 13.69% Altered Tuif Breccir
882.0m 2.525 2.446 2.655 7.85% Altered Lava

1011.6m 2.68 2.64 276 43 % Andesite Lava
1059.8m 3.50 345 3.62 4.8 % Porphyrite

v Bulk specific gravity (saturated-surface-dry) = Bf(B-C)

ra: Bulk specific gravity (Dry) : = A/(B-C)

Gs:  Apparent specific gravity (Particle density) = AJ(A--O) _

¢:  Effective porosity =(B—A}(B-C) x 100
Here A: Weight of oven-dry sample in air _ {g)

B: Weight of saturated-sutface-dry sample in air (g)
C: Weight of saturated sample in water {2}



Table 5-15 Homoginization Temperature of Fluid Inclusion of COP-3

Depth Homogenization Temperature {°C) by Bra. (. MAS
251. 6P | 2B2.5P | 311. 5P | 369. 9P ] 367. 8P | 328. 5P | 303. 0P | 3B2.54
180 ' 213.95 ) 225.15 | 207.05 ) 320.3P | 209. 08 | 217.45 ] 223. 2§ | 216.8S
Quartz | 237.45 | 238.85 238.05 272. 7P | 225.35 | 226. 7§
226.65 1 216. 78 1 212. 1§ | 224. 7S { 2B7. 9P ; 247. 4P| 210.75 | 212. 55
216.75 | 283. 9P | 282. 3P 228.65 271. 67 | 212. 85 207.IS"AEBETEEA
2o 208. 55 239.358 4 23058 260.7? 219.35 ) 218.95 | 213. 05| 210.68
duarts MEEBTBS 230.05 | 280.7P ] 216.75 [ 213.25 § 215.45| 209.55 | 211.8S
265. 7P | 222.98 | 237.55 | 233.45 | 253.45 | 254. 15 | 252.48 | 236. 6§
317. 5P | 228.7S | 246. 6 éigjggﬁ 315.2P | 339. 2P ¢ 325. 1P | 326.0P
520 259. 45 | 238.4S | 244. 35 | 221.65 | 245.05 ] 242. 1§ | 220.75 | 227. 0§
Quartz a— N
238.45 | 289.35 ) 238. 25
206.18: 192.45 ! 216. 88 212.58 219.03. 209.65 | 227.35 | 201,48
528 215.65 | 178.28 ¢ 192.45 | 187. 75 181.35 | 196.45 | 223.65 ] 213.88
Calcite | 246,35 162.68 | _
257. 05 | 276.95 | 278.9S | 280. 45 | 204.5C | 274.4C | 276.0C | 303. 0
264. 05 | 261. 25 { 265. 15 | 266. 7S 264.93 291.45 | 287.08 | 277. 35
801 301. 5P | 285. 7P { 260. 15 | 261.58 | 265. 45 | 245. 4§ 252.93 260.55
Quartz —
308. 5P | 301. 9P | 296. 9§
806 * | 252. 9% 28579P 289. 1P 251.38 251. 58 245.33 248.48 _252LIC
Guartz | 260.8C | 254.1C| 274.9P | 287. 1P | 241,85 | 252. 35 | 250.95 | 260. 95
307.1P | 245,65 | 238.55 | 242,45 | 245.35 | 273.6C | 263.5C | 259.5C
- 854.2 | 260. 8C | 279.8P | 258.9C | 261. 3C | 263.4C | 262, 2C | 303. 4P | 261. 08
Quartz | 258.85 1 257.65 | 287.2C | 271.5P | 251.8C | 260.7C | 258.4C | 261. I¢
269. 0T | 275. 4% 264.9T_ 270.9T ] 268.47 | 268.6T | 274. 5T 269.1T
882 283 1T 259.6T | 268. 9T | 263. 8T | 260. 2T | 262. 0T | 260. 4T 265. 97
Calcita | 265. 8T | 266, 1T | 282.3T | 262. 1T | 269.6T | 259. 7T | 268. 3T | 265. 4T
P Primary Inclusien € : Cluster
$ : Secondary Inclusion T : Trail or Cluster
G : Gaseous Inclusion
¥ : (aseous inclusions fn'the sample are avaiabie.




Table 5-15 Homodginization Temperature of Fluid Inclusion of COP-3 (continued)

Pepth Homogenization Temperature (°C) by Dra. G. MAS
258.9 268. 5 248.0 266. 7 270, 7 286.2 278. 1 258. 4
m -

1009 266.4 | 257.8 | 254.1 | 262.0 |268.8 {271.3.]253.0 | 268.3

" Quartz | 287.3 | 285.6 |279.5 |297.7 ;299.5 {248.9 | 253.5 | 256.8

n | 251.3 | 252.4 [256.5 |261.3 |257.1 12595 !2565.1 |252.3

1013 # :

260.2 | 254.5 | 255.7 | 248.5 | 254.1 | 2623 !256.4 | 2516
Ruartlz -

256.5 | 262.5
Depth Homogenization Temperature (°C) by JICA

283.0 281.0 | 243.0 | 270.0 ;243.0 ;244.0 {304.0 |275.0

m {311.0 1329.0 |339.0 |304.0 |296.0 | 342.0 | 343.0 | 344.0

801.8 -
349.0 | 330.0 | 263.0 | 251.0 |[281.0 {283.0 §250.0 | 276.0

Quartz
309.0 |3i2.0 }282.0 | 309.0 |257.0 293.0

943.0 | 243.0 | 242.0 | 265.0 |252.0 |252.0 |262.0 | 237.0.

B f273.0 | 279.0 ;240.0 | 239.0 ; 246.0 242.0 | 238.0 | 241.0

813.0 -
242.0 | 239.0 §243.0 j273.0 [ 266.0 |272.0 ;243.0 274.0

Quartz

243.0 | 281.0 | 281.0 | 244.0 | 230.0 %

All inclesions in the samples of 1,009 and 1,013 m are primary or
pseudosecondary.

t : Gascéous inclusions in the sample are avaiable.




Table 5-16 Pressure and Temperature Values Measured at Fesd Zone for COP-3

Pressure (Measured Depth)

Temperature -

Remarks

Depth of Feed Zone

1010m

kgfem?G :
38.13 (at 1000m)

38.156* (at 1010m)

2_36.9_°C (at 1000m)

241.7°C (at 1000m}

Measured Date
31/05/91
(8T=391hr)
12/06/91
(flowing temp.)
31/05/91
{5T=391hr)

+: Estimated pressure calculated by pressure gradient between 900m and 1000m




Tabie 5-17 Parameters in calculation of reserve for confirmed area

Type of

Probabkility Minimum Maximum Most Likely
Parameler Unil {or fixed) Value Value Value
areal extenl kel fixed - — . 4
thickness i} iriangular 600 1200 900
temperature C triangular 230 250 240
porosity uniform 0. 04 0. 1 -~
water saturation iniform 0. 3 0. 5 -
recovery factor staiform 0. 04 6. 15 -
volumetric specific
heat of rock K/ ai°C fixed - - 23610
rejection
temperature C fixed - - _ 190
utilization factor fixed - - 0. 6
power plant load
factor fixed - - 0. 85

power plant life years fixed - - 30



Table 5-18 Parameters in calculation of reserve for whole area

Type of

Probability Minimum Maximum Most Likely
Parameter Unit {or fixed) Value Value Yalue
arcal extent knf uniform 11 13 —
thickness n triangular 600 1200 90¢0
temperature C uniform 2390 2510 -
porosity uniforn 0. 04 0. 1 -
water saturation uniform 0. 3 0. 5 -
recovery factor uniform 0. 04 0. 1 -
volumetric specific
heat of rock kJ/mC fixed -~ — 2360
rejection
temperature C fixed - = 10
utilization factor fixed - - 6. 6
power plant {oad
factor fixed - - 0. 85
power plant lifé Years 30

fixed _ - -
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