&k C (CD-ROM )

BHTV #JE I L 2 JRHIFLEED A XA —2 > VA,

Acoustic Caliper : »V— )L ST N, FLEEDN S O L TL 5 KHFHED
BER 2R L, LRICHHIT S, AR — )L TEARIC/ARDICDONEE
KEII R <72 5.

Amplitude : Y — )L ST E N, FLEED S O L T < 2 R O fiRiE
% /Rg. BT —)V TEEARD S BAICARDICDNKSHEOIRIEZ /NS
{72%. fLEEQBZHIE TIIREENKHEY, RAITRS T2,
After Fracturing : /KFEREREAER% D BHTV M8 D Amplitude %759,

Appendix C (CD-ROM)

Pictures of the borehole wall imaged by means of BHTV (Borehole Televiewer)
logging.

Acoustic Caliper : color image representing the travel time of ultrasonic pulse
which is transmitted from BHTV tool, reflects at the borehole wall and returns to
the BHTV tool. As the tool is rotating during moving up in the borehole, the
acoustic pulse scans the borehole wall. The colder the color is, the longer the travel
time and the larger the radius of borehole is.

Amplitude : color image representing the amplitude of the reflected ultrasonic pulse.
The darker the color is, the smaller the amplitude is. The fracture or damaged zone
can not reflect the acoustic pulse and is colored as block.

After Fracturing : Amplitude of the BHTV logging after the hydraulic fracturing in

the same depth region.
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o°  s0- 180 z70- g | 1mS0m

o 80" 1807 2 o) a0 1807 200 W

600. 0

G601, 0

602. 0

604, 0

606. 0

607.0

GOE.

610.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['R Bo* 180°  270*  0° | 1m:S0m | 0* 90" 180 270" o0 | O 80" 180* 270°  0O°
610.0
611.0

2.0

613.0

614.0

615.0

616.0

617.0

618.0

618.0

620.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
0" Bo* 180° 270 0"

Depth | AMPLITUDE | AFTER FRACTURING
1m:50m |n' 80*  180* 270° O©0° | 0* S0°  180° 270° O

620.0

621.0

622.0

623.0

624.0

625.0

626.0

627.0

628.0

620.0

630.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
0" Bo* 180° 270 0"

Depth | AMPLITUDE AFTER FRACTURING
1m:50m |n' 80*  180* 270° o©0° | O* S0°  180° 270° O

630.0

631.0

632.0

634.0

636.0

637.0

638.0

639.0

640.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['B Bo* 180°  270*  0° | 1m:S0m |I:I' [ 180 270" o0 | O 80" 180* 270°  0O°
640.0
641.0
642.0

643.0

G440

6460

647.0

648.0

648.0

650.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['B Bo* 180°  270*  0° | 1m:S0m |I:I' [ 180 270" o0 | O 80" 180* 270°  0O°
650.0
651.0
652.0

653.0

654.0

655.0

656.0

657.0

658.0

659.0

660.0




=BT, (vertical hole)

ACOUSTIC CALIPER ' AMPLITUDE AFTER FRACTURING
AL : . o |

0 80" 18D* 270" O° 1m:50m |n' e0* 180 270° 0 | 0° 90° 180" 270" O°

660.0
< 661.0
£
I
: 662.0
-
-
i ~
£ 663.0
664.0
§65.0
666.0
667.0
668. 0

668, 0

670.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING
o 0| ‘e O N Ll I L s
670.0
671.0
672.0
673.0
674.0
675.0
676.0
677.0

678.0

679.0

680.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING
SRS S | oo £
[ B 180°  270*  0° | :

T
o 80" 180° 270 0

S
['§ 0" 180 2700 O°

680.0

681.0

682.0

684.0

685.0

686.0

687.0

688.0

689.0

690.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING
SRS S | oo £
[} B 180°  270*  0° | :

T
o 80" 180° 270 0

S
['§ 0" 180 270 O°

690.0

691.0

692.0

693.0

94,0

695.0

696.0

697.0

695.0

699, 0

100.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [ AFTER FRACTURING
o 0" 180° 2700 o

T TEE ¥
0" g0  180* 270" @ | 1mS0m

T
o 80" 180° 270 0

100.0

0.0

102.0

703.0

104.0

705.0

106.0

107.0

108.0

708.0

no.o




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [ AFTER FRACTURING
o 0" 180° 2700 o

T TEE ¥
0" g0 180" 270" @ | 1mS0m

T
o 80" 180° 270 0

oo

Lo

n.o

nio

4.0

a0

6.0

nio

1e.0

718.0

1200




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [ AFTER FRACTURING
T SR | . T R
0" 80" 180" 270 o 1m:50m o 0" 180° 2700 [ a0* 180" 270 o

720.0

1210

122.0

1.0

124.0

125.0

126.0

121.0

128.0

126.0

130.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [ AFTER FRACTURING
o 0" 180° 2700 o

T TEE ¥
0" g0 180" 270" @ | 1mS0m

T
o 80" 180° 270 0

130.0

1310

1320

1330

134.0

135.0

136.0

1371.0

138.0

738.0

140.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING
SRS S | oo £
[ B 180°  270°  0° | :

T
o 80" 180° 270 0

S
['§ 0" 180 2700 O°

T40.0

1410

1420

143.0

T44.0

745.0

T46.0

470

148.0

748.0

150.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING
SRS S | oo £
[ B 180°  270*  0° | :

T
o 80" 180° 270 0

S
['§ 0" 180 2700 O°

150.0

510

152.0

753.0

154.0

755.0

156.0

1571.0

158.0

758.0

160.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING

T T T ¥ N T
('} Ty 180°  270*  0° | 1m:S0m ['§ [ 180 270" 0 | O° 80" 180° 270 0

160.0

161.0

162.0

763.0

164.0

765.0

166.0

167.0

168.0

768.0

170.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING

T T T ¥ N T
('} Ty 180°  270*  0° | 1m:S0m ['§ [ 180 270" 0 | O° 80" 180° 270 0

170.0

m.o

170

1730

4.0

175.0

1760

o

178.0

178.0

180.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['B Bo* 180°  270*  0° | 1m:S0m | 0* [ 180 270" o0 | O 80" 180* 270°  0O°

780.0

181.0

182.0

783.0

184.0

785.0

186.0

187.0

188.0

788.0

190.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
0" Bo* 180° 270 0"

Depth | AMPLITUDE | AFTER FRACTURING
1m:50m |n' 80*  180* 270° 0" | O* S0° 180° 270° O

190.0

9.0

192.0

793.0

194.0

795.0

186,

197.0

198.0

798.0

800.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING

['R Bo* 180°  270*  0° | 1m:S0m 0* [ 180 270" o0 | O 80" 180* 270°  0O°
800.0

801.0

802.0

804.0

805.0

806.0

807.0

808.0

8080

810.0




o

ACOUSTIC CALIPER
80*  180° 270°

[

FEEF, (vertical hole)

Depth i
Tm:50m o°

AFTER FRACTURING
30°

AMPLITUDE

e0* 180 270° 0O | O 180° 270" O°

810.0

811.0

§20

813.0

814.0

815.0

816.0

817.0

8.0

818.0

820.0




FEBETF, (vertical hole)
ACOUSTIC CALIPER | Depth i AMPLITUDE AFTER FRACTURING
3 T > T 00 T
[ a0* 180 2ma* o | 1m:S0m [l o0 180* 2700 o [V a0* 180 270 o*
820.0

821.0

822.0

824.0

815.0

826.0

827.0

828.0

820.0

830.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['B Bo* 180°  270*  0° | 1m:S0m | 0* [ 180 270" 0" | O 80" 180* 270°  0O°

830.0

831.0

832.0

834.0

835.0

836.0

837.0

838.0

830.0

840.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
0" Bo* 180° 270 0"

Depth | AMPLITUDE AFTER FRACTURING |
1m:50m |n' 80*  180* 270° O©0° | 0* S0°  180° 270° O

840.0

841.0

842.0

844.0

845.0

846.0

847.0

848.0

8480

850.0




FEBETF, (vertical hole)
ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING |
[/} a0* 180 2ma* o | 1m:S0m | [l o0 180* 2700 o [V a0* 180 270 o*
850.0

851.0

852.0

854.0

855.0

836.0

857.0

858.0

858.0

860.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
0" Bo* 180° 270 0"

Depth | AMPLITUDE AFTER FRACTURING
1m:50m |n' 80*  180* 270° o©0° | 0* S0°  180° 270° O

860.0

861.0

862.0

863.0

864.0

865.0

866.0

867.0

868.0

868.0

870.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['B Bo* 180°  270*  0° | 1m:S0m |I:I' [ 180 270" o0 | O 80" 180* 270°  0O°
870.0
870
872.0

873.0

874.0

875.0

876.0

817.0

a78.0

879.0

880.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['R Bo* 180°  270*  0° | 1m:S0m | 0* [ 180 270" o0 | O 80" 180* 270°  0O°

880.0

881.0

882.0

884.0

886.0

887.0

888.0

885.0

890.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
o* Bo* 180° 270 0"

Depth | AMPLITUDE AFTER FRACTURING
1m:50m |n' 80*  180* 270° o©0° | O* S0°  180° 270° O

890.0

891.0

892.0

893.0

894.0

895.0

886,

897.0

808.0

899, 0

900.0




FEEF, (vertical hole)

Depth | AMPLITUDE | AFTER FRACTURING
1m:50m |n' 80*  180* 270° O©° | O* S0°  180° 270° O

ACOUSTIC CALIPER
R
o* Bo* 180° 270 0"

900.0

801.0

902.0

904.0

905.0

906.0

907.0

908.0

908, 0

910.0




ACOUSTIC CALIPER
00°  180° 270"

o*

FEEF, (vertical hole)

AMPLITUDE
2707

90" 180°

910.0

911.0

Neo

930

914.0

95.0

916.0

N0

918.0

818.0

920.0

AFTER FRACTURING

[ 80" 180* 270°  0O°




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['B Bo* 180°  270*  0° | 1m:S0m | 0* [ 180 270" o0 | O 80" 180* 270°  0O°

920.0

921.0

922.0

923.0

924.0

925.0

926.0

927.0

928.0

928.0

930.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
0" Bo* 180* 270 0"

Depth | AMPLITUDE | AFTER FRACTURING |
1m:50m |n' 80*  180* 270° O©° | O* S0°  180° 270° O

930.0

931.0

932.0

933.0

934.0

935.0

936.0

937.0

938.0

938.0

940.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['R Bo* 180°  270*  0° | 1m:S0m | 0* [ 180 270" 0" | O 80" 180* 270°  0O°

940.0

941.0

942.0

943.0

944.0

945.0

946.0

947.0

948.0

9480

950.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['R Bo* 180°  270*  0° | 1m:S0m | 0* [ 180 270" o0 | O 80" 180* 270°  0O°

950.0

951.0

952.0

953.0

954.0

955.0

956.0

957.0

958.0

958.0

960.0




FEEF, (vertical hole)

eACOUSTIC CALIPER _ | Depth | AMPLITUDE AFTER FRACTURING |
0" s0° 180" Zo- Q- | ImS0m |m o | O o o
960.0
961.0
962.0
963.0
964.0
965. 0
966.0
967.0

968.0

969, 0

970.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
= N, |- N

['B Bo* 180°  270*  0° | ; 0* [ 180 270" o0 | O 80" 180* 270°  0O°
970.0
971.0
972.0
973.0
974.0
a75.0
976.0
977.0

978.0

478.0

980.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
['B Bo* 180°  270*  0° | 1m:S0m |I:I' [ 180 270" 0" | O 80" 180* 270°  0O°
980.0
981.0
982.0

983.0

984.0

986.0

987.0

988.0

9880

990.0




o

ACOUSTIC CALIPER
80*  180° 270°

[l

FEEF, (vertical hole)

Depth i
Tm:50m o°

AFTER FRACTURING
30°

AMPLITUDE

e0* 180 270° 0O | O 180° 270" O°

990.0

991.0

902.0

993.0

994.0

995.0

996.0

997.0

998.0

9980

1000.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING

T T ¥ N T
[} Ty 180°  270*  0° | 1m:S0m ['§ [ 180 270" 0 | O° 80" 180° 270 0

1000, 0

1001.0

10020

1003, 0

1004, 0

1005. 0

1006. 0

1007.0

1008.0

10100




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING

T T ¥ N T
('} Ty 180°  270*  0° | 1m:S0m ['§ [ 180 2v0° 0 | O° 80" 180° 270 0

1010, 0

1011.0

1012, 0

1013, 0

1014, 0

1050

1016. 0

1017.0

1080

1019, 0

1020.0




FEBETF, (vertical hole)
ACOUSTIC CALIPER | Depth i AMPLITUDE AFTER FRACTURING

['R Bo* 180°  270*  0° | 1m:S0m 0* [ 180 270" 0" | O 80" 180* 270°  0O°

1020.0

1021.0

1022.0

1023.0

1024. 0

1025, 0

1026.0

1027.0

1028.0

1029.0

1030.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING |
['R Bo* 180°  270*  0° | 1m:S0m 0* [ 180 270" o0 | O 80" 180* 270°  0O°
10300
1031.0
1032.0

1033.0

1034. 0

1035, 0

1036. 0

1037.0

1038.0

1039.0

1040.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE [  AFTER FRACTURING

T T ¥ N T
('} Ty 180°  270*  0° | 1m:S0m ['§ [ 180 270" 0 | O° 80" 180° 270 0

1040.0

1041.0

10420

1043. 0

1044, 0

1045.0

1046. 0

1047.0

1048.0

1049, 0

1050.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
0" 80" 180" 270" 0" |

¥ N L
1m:S0m ['§ [ 180 v 0 | O° 80" 180° 270 0

1050, 0

1051.0

1052. 0

1053. 0

1054. 0

1055, 0

1056. 0

1057.0

1058. 0

1059.0

1060.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
BT | (ca | S — m o
1060, 0
1061.0
1062.0
1063. 0
1064. 0
1065. 0
1066. 0
1067.0

1068.0

1069.0

1070.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
BRI | (e, | e |
10700
1071.0
1072.0
1073.0
1074.0
1075.0
1076.0
1077.0

1078.0

1075.0

1080.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
BT | (ca, | S — m o
1080, 0
1081.0
1082.0
1083.0
1084, 0
1085, 0
1086. 0
1087.0

1088.0

1089. 0

1090.0




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING |

T T ¥ N R
['} Ty 180°  270*  0° | 1m:S0m ['§ [ 180 270" 0 | O° 80" 180° 270 0

1080, 0

1091.0

1092.0

1093. 0

1094, 0

1095, 0

1096. 0

1097.0

1098.0

1099, 0

11000




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
s o T mson  — m o
1100.0
1101.0
1102, 0
1103.0
1104, 0
11050
1106.0
1107.0

1108.0

1108.0

1mo.o




FEEF, (vertical hole)

ACOUSTIC CALIPER | Depth | AMPLITUDE AFTER FRACTURING
e T mson  — | SS———
1110.0
11110
1Mo
1113.0
14,0
150
1116.0
1m7o

me.0

1119.0

1120.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
0" Bo* 180° 270 0"

Depth | AMPLITUDE AFTER FRACTURING
1m:50m |n' 80*  180* 270° O©0° | 0* S0°  180° 270° O

120.0

na.o

1220

1230

1124.0

1250

1126.0

1127.0

1128.0

129.0

1130.0




ACOUSTIC CALIPER

Bo*

180"

e

0

FEEF, (vertical hole)

i

Tm:50m

1130, 0

1131.0

1132.0

1133.0

1134.0

135.0

1136. 0

1137.0

138.0

1139.0

1140.0

R

AMPLITUDE

a0

180°

FI A

AFTER FRACTURING

80"

180°

270*

o




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
0" Bo* 180° 270 0"

Depth | AMPLITUDE | AFTER FRACTURING
1m:50m |n' 80*  180* 270° o©0° | O* S0°  180° 270° O

1140.0

1141.0

1142.0

1143.0

1144, 0

1145.0

1146. 0

1147.0

1148.0

1149.0

1150.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
0" Bo* 180° 270 0"

Depth | AMPLITUDE | AFTER FRACTURING
; S 200 I 0
1m:50m |n' 80*  180* 270° 0" | O* S0°  180° 270° O

1160, 0

1151.0

1152.0

1153.0

1154. 0

1155.0

1156.0

1157.0

1158.0

1159.0

1160.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
0" Bo* 180° 270 0"

Depth | AMPLITUDE | AFTER FRACTURING
1m:50m |n' 80*  180* 270° 0" | O* S0°  180° 270° O

1160, 0

1161.0

1162.0

1163. 0

1164, 0

1165, 0

1166. 0

1167.0

1168.0

1169.0

1700




FEEF, (vertical hole)

AMPLITUDE | _AFTER FRACTURING

= I [
1m:50m 0° 80° 180* 270° o©° | ©* 90°  180° 270° O

ACOUSTIC CALIPER Depth
0" Bo* 180° 270 0"

170.0

1o

1172.0

173.0

1174.0

M50

1176.0

ni.o

11780

17%.0

1180.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
0" Bo* 180° 270 0"

Depth | AMPLITUDE | AFTER FRACTURING
; S 200 I 0
1m:50m |n' 80*  180* 270° o©0° | O* S0° 180° 270° O

1180.0

1181.0

1182.0

1183.0

1184. 0

1185.0

1186. 0

1187.0

1188.0

1189.0

1190.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
o* Bo* 180° 270 0"

Depth | AMPLITUDE AFTER FRACTURING
1m:50m |n' 80*  180* 270° o©0° | 0* S0°  180° 270° O

1180.0

1191.0

1192.0

193.0

1194, 0

1195.0

1186. 0

1187.0

1198.0

1199.0

1200.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
o* Bo* 180° 270 0"

Depth | AMPLITUDE | AFTER FRACTURING
; S 200 I 0
1m:50m |n' 80*  180* 270° O©0° | O* S0°  180° 270° O

1200.0

1201.0

1202.0

1203. 0

1204. 0

1205.0

1206.0

1207.0

1208.0

1208.0

1210.0




FEEF, (vertical hole)

ACOUSTIC CALIPER
R
0" Bo* 180° 270 0"

Depth | AMPLITUDE | AFTER FRACTURING
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