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% Gr-01 (1)

an Y ROF =7 F v 7 I IS % BRI U

Station UTM(ZONESTS) WGSs4 Elevation | Station UTM(ZONESTS) WS84 Elevation
E utm N utm |Lat Lon E utm N utm |Lat Lon
K01 169645 79217 0.7157] 36.0323 986|K59 182803 81835 0.7395[ 36.1504 1075
K02 169947 80257] 0.7251] 36.0350 984| K60 185837 83161 0.7515[ 36.1776 1040
K03 170001 81324 0.7348] 36.0355 1000] K61 187556 83922 0.7584 36.1930 1053
K04 169684 82355 0.7441| 36.0326 993| K62 179306 84460 0.7632[ 36.1190 1404
K05 169415 83407[ 0.7536] 36.0302 978| K63 179723 84327 0.7620[ 36.1227 1376)
K06 169223 83885[ 0.7579| 36.0285 973|K64 179937 83928 0.7584 36.1246 1378
K07 169556 84737 0.7656| 36.0315 974| K65 180185 84104 0.7599 36.1269 1436)
K08 169800 85598 0.7734] 36.0336 961|K66 179652 83719 0.7565[ 36.1221 1341
K09 170526 86432 0.7809| 36.0402 967|K67 179616 83223| 0.7520[ 36.1218 1324
K10 171376 86966 0.7858| 36.0478 952| K68 179763 82758 0.7478[ 36.1231 1326
K11 171634 87687 0.7923| 36.0501 937|K69 179712 82160| 0.7424] 36.1226 1328
K12 172273 88387[ 0.7986| 36.0558 925[K70 179701 81871 0.7398 36.1225 1300
K13 172865 89177 0.8057| 36.0611 919|K71 180208 81543| 0.7368[ 36.1271 1247,
K14 173302 90096 0.8140[ 36.0650 912|K72 180687 81661 0.7379[ 36.1314 1216
K15 174020 90635 0.8189| 36.0715 916|K73 181150 81827 0.7394 36.1355 1215
K16 174793 92415  0.8350[ 36.0784 907|K74 181490 81781 0.7390[ 36.1386 1198
K17 176141 93407 0.8440[ 36.0905 879|K75 181886 81813 0.7393[ 36.1421 1171
K18 176998 94838 0.8569| 36.0982 875|K76 182283 81800[ 0.7391f 36.1457 1113
K19 177692 95056 0.8589| 36.1044 875|K77 182603 81670[ 0.7380[ 36.1486 1072
K20 178640 93870[ 0.8482| 36.1129 883|K78 182060 81493 0.7364 36.1437 1135
K21 178850 92933[ 0.8397| 36.1148 900[K79 181695 81491 0.7363 36.1404 1172
K22 178431 92087 0.8321] 36.1111 907|K80 180195 81813 0.7392[ 36.1270 1273
K23 178034 91209 0.8241] 36.1075 919|K81 180118 82064 0.7415[ 36.1263 1301
K24 177913 90194 0.8150[ 36.1064 958| K82 179881 82288 0.7435[ 36.1241 1355
K25 177606 89339 0.8072| 36.1037 983| K83 179556 82690[ 0.7472[ 36.1212 1320,
K26 177948 88447 0.7992| 36.1068 1061 K84 184977 82450[  0.7450[ 36.1699 1069
K27 178429 87440 0.7901] 36.1111 1126[K85 184442 82598 0.7464 36.1651 1054
K28 178484 86641 0.7829| 36.1116 1222| K86 183921 82884 0.7490[ 36.1604 1057|
K29 178396 85643 0.7738] 36.1108 1329| K87 183369 82961 0.7496 36.1554 1056)
K30 178862 84796 0.7662| 36.1150 1360] K88 183096 83008[ 0.7501f 36.1530 1059
K31 169611 78974 0.7135] 36.0320 984| K89 183260 84182 0.7607[ 36.1545 1097|
K32 170977 80369 0.7261| 36.0442 999[K90 183362 84756 0.7659 36.1554 1088,
K33 171796 81214 0.7338] 36.0516 1047]K91 183819 84713  0.7655[ 36.1595 1078,
K34 172165 81832 0.7394| 36.0549 1077|K92 184401 84625 0.7647 36.1647 1033
K35 172487 82685 0.7471| 36.0578 1064/ K93 184856 84730[ 0.7656 36.1688 1031
K36 173063 82026] 0.7411] 36.0630 1056] K94 185284 84636 0.7648[ 36.1726 1029
K37 174016 81979 0.7407| 36.0715 1118| K95 184391 85213 0.7700[ 36.1646 1021
K38 174584 81634 0.7376] 36.0766 1128| K96 185334 85325 0.7710[ 36.1731 1018,
K39 175382 81656 0.7378] 36.0838 1169| K97 184192 85921 0.7764 36.1628 1020,
K40 175411 80918 0.7311] 36.0840 1111]K98 183443 86069 0.7777[ 36.1561 1058,
K41 175380 79949 0.7224| 36.0838 1026] K99 182888 86040[ 0.7775[ 36.1511 1066)
K42 175459 78998 0.7138] 36.0845 1015| K100 183026 86987 0.7860[ 36.1523 1046)
K43 176156 78352 0.7080[ 36.0907 1036| K101 182308 87159 0.7876[ 36.1459 1037
K44 176582 77556 0.7008| 36.0946 1042| K102 182712 87927 0.7945[ 36.1495 1043
K45 176798 76752 0.6935| 36.0965 1095| K103 183175 87910[ 0.7944 36.1537 1036)
K46 177216 77583[ 0.7010[ 36.1003 1079| K104 183610 87641 0.7919 36.1576 1006)
K47 178002 78039 0.7051] 36.1073 1064 K105 184249 87389 0.7897[ 36.1633 1001
K48 178957 77907 0.7040[ 36.1159 1029| K106 184892 87762 0.7930[ 36.1691 1017|
K49 179942 77757 0.7026] 36.1247 1018| K107 184613 87068 0.7868 36.1666 1017|
K50 180709 77778 0.7028] 36.1316 1027| K108 184455 86534 0.7819 36.1652 1019
K51 181293 78449 0.7089| 36.1368 1043| K109 185265 86170[ 0.7787[ 36.1725 1019
K52 182023 78547 0.7097| 36.1434 1046/ K110 184228 84039 0.7594 36.1632 1027
K53 182392 79469 0.7181| 36.1467 1067| K111 184331 83409 0.7537[ 36.1641 1029
K54 182804 80391 0.7264| 36.1504 1056| K112 171342 82070[ 0.7415[ 36.0475 986
K55 183821 81035[ 0.7322| 36.1595 1051|K113 171857 82461 0.7451f 36.0521 991
K56 184383 81806 0.7392| 36.1646 1054| K114 172139 82777  0.7479[ 36.0547 994
K57 183735 81828 0.7394| 36.1587 1068| K115 171280 82670[ 0.7469 36.0469 1000
K58 183234 81840[ 0.7395| 36.1542 1069| K116 170776 81608 0.7373[ 36.0424 997]




% Gr-01 #(2)

an Y ROF =7 F v 7 I IS % BRI U

Station UTM(ZONESTS) WS84 Elevation | Station UTM(ZONESTS) WS84 Elevation
E utm N utm |Lat Lon E utm N utm |Lat Lon
K117 170578 82153 0.7423| 36.0406 990[K124-2 178631 86232 0.7792[ 36.1129 1284
K118 178627 86789 0.7842| 36.1129 1171 K125-2 178238 86247 0.7793 36.1094 1238,
K119 177829 96938 0.8759| 36.1056 887|K126-2 178046 85624 0.7737 36.1077 1336)
K120 173438 97221 0.8784| 36.0662 879|K127-2 178115 85130[ 0.7692[ 36.1083 1325
K121 170694 94259  0.8516| 36.0416 890[K128-2 177897 84722  0.7655[ 36.1063 1312
K122 168167 90617 0.8187| 36.0189 927|K129-2 177335 84992 0.7680[ 36.1013 1285
K123 176495 82200 0.7427| 36.0938 1155|K130-2 176895 85448 0.7721 36.0973 1213
K124 176996 81960[ 0.7406| 36.0982 1248|K131-2 176768 86046 0.7775 36.0962 1122,
K125 177687 82055 0.7414| 36.1045 1300] K132-2 177293 86473 0.7813[ 36.1009 1152,
K126 178610 81905 0.7401| 36.1127 1363 K133-2 180378 81276 0.7344| 36.1286 1233
K127 178941 81867 0.7397| 36.1157 1310]| K134-2 180390 80787 0.7300[ 36.1287 1218,
K128 179314 80811 0.7302| 36.1191 1191|K135-2 180620 80368 0.7262 36.1308 1188,
K129 179879 80213 0.7248| 36.1241 1200| K136-2 180824 80020[ 0.7231| 36.1326 1160
K130 180278 79510[ 0.7184| 36.1277 1170|K137-2 180985 79460 0.7180 36.1341 1074
K131 180054 78836 0.7123| 36.1257 1101 K138-2 181198 79807 0.7211 36.1360 1082,
K132 180208 77833[ 0.7033| 36.1271 1008| K139-2 181637 80080 0.7236 36.1399 1067,
K133 179741 83002[ 0.7500] 36.1229 1342 K140-2 181911 80382 0.7263| 36.1424 1068
K134 181256 83601 0.7554| 36.1365 1336] K141-2 182009 80949 0.7315[ 36.1433 1093
K135 181333 84306 0.7618| 36.1372 1167|K142-2 179644 81420 0.7357 36.1220 1286
K136 181803 85063 0.7686| 36.1414 1130]|K143-2 179210 81241 0.7341] 36.1181 1202]
K137 180815 86275 0.7796| 36.1325 1164 K144-2 179388 80662| 0.7288 36.1197 1192
K138 180035 85162 0.7695| 36.1255 1266] K145-2 179060 80196 0.7246| 36.1168 1108,
K139 176093 80434 0.7268| 36.0902 1051| K146-2 178837 79807 0.7211 36.1148 1066
K140 176071 79704  0.7202| 36.0900 1033| K147-2 179282 78924/ 0.7131 36.1188 1042,
K141 175941 78829 0.7123| 36.0888 1031]| K148-2 179382 78209 0.7067[ 36.1197 1027,
K142 174884 82134 0.7421| 36.0793 1171|K149 177699 78549 0.7097 36.1046 1074
K143 172748 81665 0.7379| 36.0601 1042| K150 177801 79066 0.7144 36.1055 1088,
K144 178050 90089 0.8140| 36.1077 943[K151 174878 82662 0.7469| 36.0792 1170,
K145 176792 89502 0.8087| 36.0964 995{K152 175226 83319 0.7528] 36.0824 1165)
K146 176111 89544 0.8091| 36.0903 968[ K153 175685 83902 0.7581| 36.0865 1142,
K147 174949 89848 0.8118| 36.0798 924{K154 175399 84498 0.7635[ 36.0839 1162
K148 174149 89998 0.8132| 36.0726 915[K155 174881 84780 0.7660[ 36.0793 1125
K97-2 173480 88023 0.7953| 36.0667 056|K156 174473 84182 0.7606 36.0756 1109
K96-2 175408 87864 0.7939| 36.0840 977|K157 174234 83550[ 0.7549 36.0735 1090,
K95-2 174580 86647 0.7829| 36.0765 1059| K158 173884 83135 0.7512 36.0703 1094
K94-2 173162 86061 0.7776] 36.0638 1021| K159 173274 82399 0.7445 36.0648 1071
K201 179114 86721 0.7836| 36.1172 1271| K160 179167 86675 0.7832[ 36.1177 1297,
K101-2 179506 88328 0.7981| 36.1207 1093| K161 179051 86410[ 0.7808[ 36.1167 1315
K102-2 182036 87546 0.7911| 36.1435 1063| K162 179011 86237 0.7792[ 36.1163 1317,
K100-2 181375 89346/ 0.8073| 36.1375 1018|K163 178609 85846| 0.7757| 36.1127 1343
K99-2 179372 89364 0.8075| 36.1195 1014|K164 178863 85402 0.7717] 36.1150 1348]
K111-2 178907 85964 0.7768| 36.1154 1313| K165 177772 87457  0.7902 36.1052 1161
K112-2 179202 85758 0.7749| 36.1180 1301 K166 177918 87533  0.7909 36.1065 1147,
K6-2 179539 85555 0.7731| 36.1211 1247|K167 178037 87715  0.7926 36.1076 1123
K113-2 179692 86001 0.7771| 36.1224 1265| K168 170002 83741 0.7566[ 36.0355 987
K1-2 179897 86654 0.7830| 36.1243 1281| K169 170609 84072 0.7596| 36.0409 992
K114-2 179384 86419 0.7809| 36.1197 1307|K170 171308 84489 0.7634 36.0472 989
K202 178848 85368 0.7714| 36.1149 1375|K171 171417 84937 0.7674| 36.0482 986
K115-2 179017 83679 0.7561| 36.1164 1327|K172 170940 85695 0.7743[ 36.0439 985
K29-2 178346 84091 0.7598| 36.1104 1292|K173 174255 89694/ 0.8104 36.0736 920
K116-2 178199 83606 0.7554| 36.1090 1288| K174 176253 92323 0.8342 36.0915 905
K117-2 178213 82899 0.7490| 36.1092 1348|175 190585 90637 0.8191 36.2202 1184
K118-2 177983 82542  0.7458| 36.1071 1363|176 190778 91415 0.8261| 36.2219 1157|
K119-2 178675 83159 0.7514| 36.1133 1328|177 191784 92004/ 0.8314 36.2309 1154
K120-2 180433 82054 0.7414| 36.1291 1283|61 186078 83507 0.7546 36.1798 1037
K121-2 181081 82104 0.7419| 36.1349 121562 187766 84450 0.7631| 36.1949 1050,
K122-2 181613 82213 0.7429| 36.1397 113942 188691 85360 0.7714 36.2032 1080,
K123-2 182380 82101 0.7419| 36.1466 109143 189280 86772| 0.7841 36.2085 1113




BGr-olE£EB) v KROTF =TT v 7 Mz 5 5 R U

Station UTM(ZONES/S) WGS84 Elevation
E utm [N utm [Lat Lon
33 190122 87614 0.7917] 36.2160 1149
34 191003 87829] 0.7937| 36.2240 1144
6 191063 89946 0.8128] 36.2245 1169
5 191087 89398 0.8079] 36.2247 1155
255 191865 89131 0.8055] 36.2317 1145
19 194487 89930[ 0.8127] 36.2552 1169
20 196820 88762 0.8021] 36.2762 1198
118 191854 89805[ 0.8115] 36.2316 1149
60 186284 84605 0.7645] 36.1816 1076
69 186254 85496 0.7726] 36.1813 1037
38 187066 85298 0.7708] 36.1886 1038
40 186657 86702[ 0.7835] 36.1849 1050
301 186763 87235 0.7883] 36.1859 1082
30 186342 87926 0.7945] 36.1821 1164
31 186970 88185 0.7969| 36.1877 1118
17 191217 91424 0.8262] 36.2258 1153
16 189840 91776 0.8293] 36.2135 1198
15 188405 91895[ 0.8304] 36.2006 1208
14 187398 92044| 0.8317| 36.1916 1120
13 186162 91910[ 0.8305] 36.1805 993
12 1 185163 92741 0.8380] 36.1715 986
25 1 185891 92956 0.8400] 36.1780 997
7 189832 90370[ 0.8166] 36.2134 1234
253 189109 89961 0.8129] 36.2069 1241
4 189707 89284| 0.8068| 36.2123 1227
3 188546 89249  0.8065] 36.2019 1218
32 188666 87755 0.7930] 36.2030 1146
39 188256 86764/ 0.7840] 36.1993 1152
2 187265 89235 0.8064| 36.1904 1170
1 186038 89295[ 0.8069] 36.1794 1015
0 185275 89368 0.8075] 36.1725 1019
11 185428 90307{ 0.8160] 36.1739 1021
10 186046 90482 0.8176] 36.1794 1019
91 187159 90882[ 0.8212] 36.1894 1164
251 187142 90478| 0.8176| 36.1893 1211
252 188000 90239 0.8154] 36.1970 1184




% Gr-02 (1)

/X7 U 3 1 2 T PRA R A AR

Station UTM(ZONESTS) WGS84 Elevation| Station UTM(ZONESTS) WGS84 Elevation
E utm [N _utm |Lat Lon E utm [N _utm |Lat Lon

69 173721 101151] 0.9139 36.0687 885|143 183943|  95470| 0.8627| 36.1605 1012
89 174323 100328| 0.9065| 36.0741 884|135 187780  96313| 0.8703| 36.1950 1168
109 176454  99291] 0.8972 36.0933 877|125 188832|  97568| 0.8817| 36.2044 1198
110 178164  97718| 0.8830[ 36.1086 877|125b 188058 96711 0.8739 36.1975 1112
130 177774  95941] 0.8669 36.1051 877]125¢c 188503|  97386| 0.8800[ 36.2014 1142
121 180920 97754| 0.8833 36.1334 916|116a 189264| 97812| 0.8839| 36.2083 1266
112 183373 97388|  0.8800[ 36.1554 968|116 189498  98102| 0.8865| 36.2104 1315
101 181125 98936]  0.8940[ 36.1352 940|115a 188849  98150| 0.8869| 36.2045 1273
111 179192 99681] 0.9007 36.1179 903|115 188392|  98077| 0.8863| 36.2004 1209
51 173795 102193| 0.9234 36.0694 872|115¢c 187586  97755] 0.8834| 36.1932 1232
70 176004 101878] 0.9205 36.0892 876|95a 187288  98869| 0.8934| 36.1905 1318
122 183777 97541 0.8814] 36.1590 988|75 185918 102033| 0.9220 36.1782 1489
133 184403 97543| 0.8814| 36.1646 1071|75a 186412| 101948| 0.9212| 36.1826 1528
123 185557 97646] 0.8824| 36.1750 1152|95b 188260/ 100809| 0.9110 36.1992 1662
124 186753 97396] 0.8801| 36.1857 115695 188203| 100175] 0.9052 36.1987 1548
114 186482 98294| 0.8882 36.1833 1229|105a 188464  99753| 0.9014| 36.2011 1428
104 186195 99671] 0.9007| 36.1807 1314|105 188966  99221| 0.8966| 36.2056 1403
94 185753 101410] 0.9164| 36.1767 1447|196 189489 100060] 0.9042| 36.2103 1504
85 186776 101277| 0.9152 36.1859 1559|86 188439 100771] 0.9106| 36.2008 1659
76 188229 101736] 0.9193| 36.1990 1578|84a 185674| 101297| 0.9153| 36.1760 1427
65 187512 103388| 0.9343[ 36.1925 1357|64a 187799 102363| 0.9250[ 36.1951 1470
57 187907 106550] 0.9628| 36.1960 1058|56a 187127| 103912] 0.9390 36.1891 1248
53 180144 105327| 0.9517 36.1264 897|56b 187538| 104046] 0.9402 36.1927 1247
35 178936 103907| 0.9389 36.1155 900]39 188019 106088| 0.9587| 36.1970 1061
28 187257 107377] 0.9703| 36.1902 1002|29 188906 106443| 0.9619| 36.2050 1047
19 185986 108247| 0.9781| 36.1788 948]40 189828 106436| 0.9618| 36.2133 1015
18 183725 108917| 0.9842 36.1585 878|30 190612| 107180] 0.9685| 36.2203 967
17 181898 107968| 0.9756| 36.1421 867|21 190175/ 107834| 0.9744| 36.2164 951
36 181182 106597| 0.9632 36.1357 878|20a 189252| 108298| 0.9786| 36.2081 942
7 186121 110647] 0.9998| 36.1800 848|20 188228 108140| 0.9772 36.1989 964
8 188303 109601| 0.9904| 36.1996 926|64b 186382 103404| 0.9344| 36.1824 1384
72 179710[ 103485| 0.9351| 36.1225 909|64c 185793| 103697| 0.9370[ 36.1771 1338
82 180279 102640| 0.9274| 36.1276 923|56 186027| 103944| 0.9393| 36.1792 1386
83 181859 102325| 0.9246| 36.1418 968|55a 185818 104508| 0.9444| 36.1773 1230
74 182331 102795| 0.9289| 36.1460 991|55 184849| 104445| 0.9438| 36.1686 1093
63 181099 103454| 0.9348( 36.1349 938]46 185159 105196| 0.9506| 36.1714 1024
120 198034  97904| 0.8848| 36.2870 1213|38a 186037 105560[ 0.9539| 36.1792 1104
119 196385 98727] 0.8922 36.2722 1206|38 186416 106114| 0.9589| 36.1827 1066
107 194541 99420]  0.8984| 36.2556 1197|39%b 187036/ 106538| 0.9627| 36.1882 978
98 194971| 100857| 0.9114| 36.2595 121892 181988| 99935 0.9030[ 36.1430 991
81 198497 102031] 0.9221| 36.2911 1305|92a 182049  99384| 0.8980| 36.1435 980
100 197561 101614| 0.9183[ 36.2827 1310/91 179695 100491| 0.9080| 36.1224 906
44 198776 105970] 0.9577 36.2936 1307|190 177441 100468| 0.9078| 36.1021 883
25 198510/ 108038| 0.9764| 36.2912 1303|54a 181421 102136] 0.9229| 36.1378 946
165 189533 92808| 0.8387| 36.2107 1182|54b 181802| 103093| 0.9315| 36.1412 958
145 189664  93714] 0.8468| 36.2119 1147|154 182022| 103981| 0.9396| 36.1432 962
166 192399 93379] 0.8438] 36.2365 1156|45a 182540 104508| 0.9443| 36.1479 975
108 172291 97633]  0.8821| 36.0559 86945 183025 104982| 0.9486| 36.1522 975
32 170490 105827| 0.9562 36.0397 854|37a 183501 105561| 0.9539| 36.1565 970
33 172171 105771] 0.9557| 36.0548 852|37 184296 106178| 0.9594| 36.1636 954
34 174060( 105701] 0.9550 36.0717 854|27a 184930/ 106616] 0.9634| 36.1693 973
52 179330[ 104602| 0.9452 36.1191 891|27 185522 106965| 0.9666| 36.1746 941
71 178044 102724 0.9282| 36.1075 896|27b 185242 107974 0.9757] 36.1721 925
170 178061 91844| 0.8299 36.1078 913|69 2 171759 102411 0.9253| 36.0511 869
171 180008 91779] 0.8293| 36.1252 917|51 2 173359 103714| 0.9371| 36.0655 861
172 182103 91795| 0.8295 36.1440 948|33 2 175246 103325] 0.9336| 36.0824 863
162 182783 92122 0.8324| 36.1501 955|34 2 177781 105343| 0.9518| 36.1051 873
153 184015 93844| 0.8480| 36.1612 998]52_2 177978 104025] 0.9399| 36.1069 884




% Gr-02 #(2)
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UTM(ZONE37S)

WGS84

UTM(ZONE37S)

WGS84

Station Elevation| Station Elevation
E utm [N utm |Lat Lon E utm [N utm |Lat Lon
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AR 5 Gr-23 X2 h Hs 2 ds 1T D 50-2,500m b BERER S KT 1 IRy A X A& i
TIRT,

FGr20X mnyROF=7F v 7 HilZEBT 5 3 R kA
AR 1 RBE ST o3 A X



% Gr-21 AU IS 1T % B URAE A AR R K 1 RISy 43 AT X

% Gr-22 an Y OF = 7 F v 7 fIEIC BT 5 50-2,500m iR S
K- 1 RISy 5y A X



HGr-23 1 S HIRIC 81T B 50-2,500m R RS 1 IR A5 AR X

(e) 3 kT IHAMERE R bT
BGr24 Kz an v LT = 7 F v 7 M B 1T 5 3 kot A S AT RS A
55 Gr-25 X2/ HUB(Z 361 5 3 IRL MBS AE R2 2 2T,



5 Gr-24 gV R ONF = T F v 7 HIEIC T D 3 IRon A AT S

%5 Gr-25 ST HIIZ 1T % 3 R TT IR G AR AT 2R



() 2 WRoTHE P IS AT

FGr-26 Xicaa v RONTF = 7' F v 7 HIRIZEB 1T 5 2 e RIS AT Wrm AL E X % | 55 Gr-27
B OE Gr-28 iz v v K ONTF = 7 F v 7 HIkICI 1T 5 2 IRouHE EREMATR XA T Ehor
KR

F7o. % Gr-29 KT/ MIBIZ 1T D 2 RO EEREEFRATIT AL E R &2, 55 Gr-30 X2/ 377
WATH T D 2 oLk EREERITIE R 2 2 IR T,

FGr-26 X any RONF =7 F v 7 M1 D 2 IRoTEE FEAE G MR I (7 & X

NWW Sk
2000 - .
£ 1000, e ity o
Rl 77 . ez 1o e
g 9 — G r G2 777 24 glem?
> Gs — - | r—— e
(] 1 i T+ T e eid
w -1000 h ——— 4 K - = 2.4 glem?
—— + + o+ 4+ o+ o+ o+ o+ o+ o+ FF ;
200 —F—FF F _* &+ & & 4 & 4 4 & & & & & & & || 2.7 glem

0 2000 4000 6000 8000 10000 12000 14000 16000
Horizontal distance(m)

o Gr-27 an UHBICI T D 2 IR EAEE MR R (K-K W)



WNW ESE

_ 2000
£ sty
‘;o:‘ 1000 2227777777 e ,_/[Z//Z_//-///ZP-—-Auuur-b«u———{//////./_&/j ]
| : 68— 7 zom
ﬁ -1000 Gs : Gy — | | == 24gkm’

_zooo;ﬁ‘ + + + + o+ o+ + + + + +r+++?+++ﬂ+—_# ot 27 glem?

0 2000 4000 6000 8000 10000 12000 14000 16000 18000
Horizontal distance(m)
%5 Gr-28 F = 7 F ¥ 7 MBI T D 2 RovHE BEREEREATRE S (C-C ki)

&

Gr-29 X IR Z 3T D 2 YR T FE R A ARATT T T 6 (X



Elevation(m)

NW SE

2000
B
1000,/ 77777 7zzzzzz f.y/// /I///// Q77 a1 g grem
L — -I—'— W 2.4 glom®
e T

S — G12 HG10 :c G13 .
E———F - T+ + + + + o+ 3
_2000I—<++++++++++++++ *,¢| 27 glom

0 2000 4000 6000 8000 10000 12000 14000 16000 18000
Horizontal distance(m)

% Gr-30 XTI HIRIZ 38T % 2 IRTTTE FERS IE AT S (P-P i)






HOOR & OB

8. BEEASELIE D7 O i AR Bk



1.

R T AHRO PR B B A A 5

B!

S S I

Arus—Bogoria BRFSHuEL X, dbMNIC XU > =W, FEHIC Menengai HEZVX A7
E9 5,

WAL K SE B L ~LE, 1.4 ppm @ Lokortabim & FLATITF LY 3. 3 ppm DR =
UTHHERY = FAZERWT, 2HEHSTO0.0ppm TH o7z, HEHI. HFHE
HT 2 b BT Y27 AL —32 3 OB, WAL KERE L~LT 1. 0p
pm & B[S & FHEINDN, ZOMITHIRERER (WHO) 23BLUE U 7= Z iR IRE
ED 10 ppm HRKEL FEI> TS, ZEEDOWDLEHT (receptor sites) 2
B DHLEOHAKE NN 7 750 RIEEIF0.0ppn THD BHEHBRLT),

HE - HUE

Arus-Bogoria HulakiX VK AIREMEDFRIZ & B 2 DL D & F & F R =1 72
oz A L TCW\WD, ZHHIZIE Arus KILHOFRFZ2E K FLIGE), Bogoria, Loboi,
B LW Maji Moto HUIKIZH T AMEANIEH T 5 RLER,. Mugurin B L O
Emining Hllk COR T R — N HITHFEET HIEK, Esageri MUK TO—f{biRED
AR EFTENL TV D, BROZWHIEIX, LV RT 7 N -~ T ~F v
IHE 29 DB Wi EIEENC K - THIEE Z SN ZiEFOMBEREEIC X 5
b LEEZHND, HIKORED 98%I1%, ITFN DO KIZE > TH D
SNTARH R DTE AR KRN B DL TV D, I I3 < 200 K I HEE 23 7F
EL TV,

e

Arus-Bogoria Hils o +HERISC HE AR ITHIBIC K DB EZ T TV D BADD
5 T KICAE SO BENFEET S, 2D OO 13k 1A & hRETERS
M HRLY . 2 < OMIRO A BEOBIT XA, —HICHETH L, 2D
BEEICEVEYL L2 Z S I2 k- T, WEe— Ao L5 etk E7e o7, b
BEVVEEE TINLOEEIKITTAREL, WELL LIEr—ATHY,
Flo, BREZZIT TS, FLELT, BHEEVIPELEZ LIk T&
HEREAE S UFHL & 72 o TO D EFTAS, FRIS/ NSRS A 2 HUs A 23 5,
Mugurin & Molo Sirwe &0 38 TR/KAEE N AMEVENR U 0 k5 1 — 2 -8
X OO TEEIC LOMEE LR, BHAEO HIIRAKEESI NPT FREDH D23, A%<,
BARE U Otk — A+ TH 5, Marigat EIZIEHREORME 7 — A H3EAL S
o,

IKERBE
BLWY
PRAEX

AU TEZOEKIEO BRI Y TIHESLREX (LBNR) & L CTR#ESR
TWb, BN EE T, 107 L A — MV OEEE B /3—T5, Zid,

1973 FRITHRE S 4L, BUEII AN Y B L WM Koibatek AR IC L - TEE S L
TW5D, ITH, LBNR [ZTF 7 Wi & F AN v I 3 DT LAY —H%A1 N Efs
EI N7, WIXEM T, 34 k2 b x—L, /DT T I I¥F (Phoeniconaias
minor) DMFRABIOKIENAB L TBY . AMEHEEICEA TS, F2.

KD 7 5 I o T (Phoeniconaias rubber). /~ 0 514> 7 U (Podiceps
nigricollis), #F a v, fARMEOU VH, Y BE2E0MOSHREIZE > THA
BHiL 2o TS, £7o, BEHMOE NSRS, BEEARBT U7 (IBA) 125
ESNTWD, LBNRIZEIT DML, v~~~ HEL Ny Trma—,
FOMEEH LT 72 ARG 7 —A—DOBnndb i ond, £7-, A4
U T7HNE, BOREMSREICNZ T, 2L OIRRBDH 5,

FEAH
BLO
EORZLi

T : Arus TIEORHAITEFEOERTH 5, BT EFuclea divinorum, &
Hix 7T b o TR ME 55, IKHOMEAEIZTICT B T (deasia) , /™~
v B oY) (Balanites) BIXOY o T o BoOLRNEY (Commiphora) @ L




IE H

B!

I A NT DIERMRNDTELE L. AT& 1 Ficus capensis, Acacia xanthophloea,
BELO Adcacia tortilis Z el il (FRpK) NHR B 5, Siricho ED
wm FMAlx Y 7 oV E (Combretum) BEXOUA NY XJE (Grewia) DOEHME S
T 5,

B : ik o aI =7 2 XX, Yry =y b= U T CTAEETLIEHMIL,
AEN, vk, Y, T4 2T 427, U¥F A2 F VA BV URRET
b5, £, BETIE, ¥, ¥Fa v, A" ANEZFURY A Fauns
nYxs hZUTNTHRIN, BB, AN T, YEU, IA, ~E
WBl:my 2 R_A Y RTTHE = TT I N) MHETDHEZEZHND,
Bhiz, 7oy b= U THTEEOBHER I, boREETF 3 VHENEST
s

SR> P

T/ A& aA BOBFETH D Parbus intermedius & Labeo cylindricus WAEER L T35,

N=EAY TV AER TR X722 2 =5 ¢ — (Division) & L. Emining BL
Mochongoi 2% FIF B 5, 2009 £ KNBS O#cetsT —Zick s &, ZhFNn AN
1% 16,067 A, 25,737 A TH 5,

HE HBEKMEL, FRICHLET 2 BB TV DT CIHEV, A TOREE, BeRm
RIATAEA N, BEOER & V- AR BN FROBWEER O —>T
»H5b,

=10 =T CIISGENAHE, AV e VEBREFETH D, H5 & LT, Turgen, Pokot,
T1chamus/Njemps (28T B FHFENH 5,

R Baring BRCIZEIZF U A FEER ED D0, A AT L& HIEIND X 5 72 ib
DEHRD N2 YIFHET D,

Hg e EROZ IMEHEH I/ NRITE, B KREEZE TN D, FilZX, By

2 DEICE LV, LB E— X2 T8N TWD, 2O L9 RIEfTIE
=T D% OHIETIE /2 7o T D, Ml & F S E Aty - STy 72 i
REAZE L TR Y | ERFEITE R DR OMGIZ X D5 RLE TH S, Pokots,
Turkana, Samburu (FIIZ Turgens I L N Marakwets & de) ORIZE|EZH I
D BRI R FEOFMEN BT DD, MEER L O RSNz, 4
GRIEOERRRL, FELOHIE —F DIV WRE NN HIEEnwbivd, T
ITO DTG SN EEINT 5, Ziud, TR ERNSRASBEAFET L L
IZE->TEH LTS,

Bt

ERBERFIRENT, el LOWMEIE, SETH D, B TONIEREELE

BLO to, THTOREEICIT, ~—F v MerZ—2BF 4/ IEEE (HR%, /h

+- e, RIE) OFLRBOFE (B, KLY BNEEhnsd, —BMic, 7y
=7 NCTRMAT 25 OIS ITRERIRBEI N0y, DI Th D,

=12 U DK 50% L ERER L~ LICEL TS EEZEX D,

-t KERNIEETH Y . Bt X OVINRA R 2 TFEET D,

TS | eV b U T ORESIIAE] (2227 — L LA, 85+
) E7poTWVW5B,

477 (M| BRI T D, 7und=l b2 ) T OEDLWBFTORER @Y, =

KiE, B,
HR. b

NOIEEISEEMB VIR SN TV LGSO LHE > T D, £lo, 7'r
V7 b TIIKANRTH D,

AL PE

Tuvz b TIEEO SYLEEITFE L7V,
WEITIFERN T I 2 =7 ¢ OMEZRGET & L TEE I TWan, BIEER &
o TWAXY R NEFELE L UMEIMEEI O D OBEE/RGFTE L TOREE




s

HH B!
INTWaB, Yavxy MEBIRFIZIZ, MIBFERE OWETHERT I ONEE L
VW (BEERRRREOBLELY),
Sy NYABLIORITY 7T RS LEETH S,
93 Tugens f&
DI R DRI MTIENIAFE LR,
BIW
SefE Bk
B ESh R B FLWIERREZDED A OPEHIFRITHER I TR0,
A
REfRE NEMA, KWS, KFS, BE3EE. ARfEAS. KEREHR., KEFEMNHEHS, HE
FEES. BEBUR (g, FO0FEB LI OMECHE O, BEER., B0 A
VN— M S OITEIREE (F—T7BLOT VU RZ L b F—T), HlsHE
FHAk. NGO | [E=aE. POnBIR
#£1.2 NI OWIHABREE AT R R
HH FLEA
AR NYvax, U7 R —HIX & Turkana & Samburu O5EFACANCALET S
(F%BE 35° 30 E & 36° 30" E Offf, #EE0° 107 N and 1° 40’ N OFH),
K NY U TERIE, RO PRI Xy & D, BRRICEE L Cid 2 DO ZFEHIN

HY., RITY TFEDY 7 hSL—T 300~750 mm TdHD—F . Eldama
Ravine BTAFE D E#IC 1200 mm L% TH S, KIRIL 15~35CIZ&b L., B
RN — LT 5, = U 7HNOZAEEIX, M 1800~2200 mm & FETIZ &
S>THERR B,

Y - #E

Tuvzs b T, K& 3 OHAMBIZEOIRIZ D (T OR
. mERL kI, =T iR, dbo Afar ZEESAENOEOEY U E—
2 (Beira, Mozambique) £ THEIEWT 7 U A HIIERZDO—HTH D, 40-80 km
DIENHTEZTER T 5, HifEH O EIXHESR 1000m LA FICAZE L, dEHE G
IR D, BEDHIT Kaikipia @i, TEIC Loriu MR FEET D, FLHDE
JEITHFEER 1000-2000m DIZ & 5,

IKERBE

Loriu KON Laikipia @JRODOE « WEf%iL Gregory BHOALAIZAIA> TV B,

Paka—-Silali Hull TILXHIEK A & 230)111% 70 < | Suguta JINTHEIL 5 ZEiF 220
JUDTERE S5, AR HVE 52 % Ol oo HEERe I e ST s, ok
D&M O/NERIL, HA SN TWRWKILIRE O ) 771215 T <

HIEOJNZANHEFA LTV D, . BIEOARVEIL, WEeE & AT - AL G mic
AV FFEZE»D, ey b= U THNOMEKIIAH5THD, M
2 ONTEET S (Baringo & Bogoria), Z L6 DOWNZH /K Z K-S A1,

ZEEI 72 R OV - R DKEHIE L TS, e v=2 b= U THOMO
KEPILH L, Kz, BHIFLDAFET 5, BAFEEIE = U 7 O HIE Bogoria i
DARNAIE T % Greater Loboi JEHILK ON Kesubo JRHIAS & £, T EHD
HAES 2 km® & 1 km* D, —HFHFRDRIEALD Suguta I, Kerio JI[,  Molo

Pekera, EndauJll, KON Mukutan JIIEASf o>, Hililk %A & DN ZEEIR)TH 5,
BEAK T OREEE R CHEL STV D, HIER EEOWED 2 D) E S
Z LT Ko TR L9 R&EIN o %, — D BT ITIANITER LV ER O A i




IHH

BILs

ATV
HINTH %, HIEEE DMl
Hitel, dkIZ Suguta),

TORBMAN L VIELS, BB D Ewaso Ng' iro HFHDIZHEI
WZHEK S AT A~ 25 % (FEIC Baringo K

RAEX

NY L AINET 2P — VRO ERME LT200241 HIZEH LN TS
500 FED BFENER LTS, Flo, NU U IIERKIHTH D . Ak,
B, vaaf A VBNERT S,

T
BLO
EEZLNE

ANY APITEAKTH Y, THEOMLAICE > THEHERAERRK L > TS,
fEIX, 7« 77T (Tlilapia Oreochromis niloticu), 7' @ k77 LA
(Protopterus aethiopicus, Clarias, gariepinus, PBarbus, intermedius).
Labeo cylindricus W& END, 23U »AWiE, #9500 FO D72 DHEE
7o BH-OREEEG AT 2 Rt L BV Hlkl KO oORe s L TEHETSH
Do A NI, AR wa XA WEE, WA, CRESCEFHEERE
EWVSTZ L OEYOERM TH 2, WNOFIDEIDITT B2 TH (deacia
tortilis) ODFERAEFTHE/2->TEY, NSRBITEDON- R, B, A
DBEMNER SN TWD, ATV 7 EOEM (Ficusspp.) XEMICHAET S,

e & FANIZEB B3 H 0 | IS > TERIZZR > T 5D,

A Dl

Barbus intermedius 3 XN Labeo cylindricus, The tilapia Oreochromis
niloticus baringoensis 733V » TWADHIEGIEAETH 5,

DR

G3A

2009 FEDONY U TRDOAAX, =YD AAD 1.4%25H 7= 5 555,561 4 TH
V. 95, 50.2%IX BN, 49. 8% T LM Th 72, NHEEIX 282 N/km2 ThH
Do N o AFNZ1E Tiaty (East Pokot)., Baringo South (Marigat).
Eldama Ravine (Koibatek). Baringo Central and Baringo North @ 6 -D>®
EEXH D, Kabarnet (Z/3Y X TRARD 5% % 50 2R ONAOHLT
Y . Eldama Ravine 7% 3%, Marigat .
BENEN %% HD B,

Mogotio,

Maji Mazuri, Mogotio . Timboroa

BHARKEIL, BRI T S EEL TV A BT IRV, B TOMREE. Tk
B2 T A4 7 2AH A )V, BEOER & Vo 22 BN ROBEWFRIN O —
DTHDH,

[l
k=1
o

=T TIETEGRENAHGE, AT v U EENEE
Pokot, Ilchamus/Njemps Kio‘ﬁéj?:.ﬁ)&?)éo

ECHD, H5 & LT, Turgen,

i
s

ANY ARBTIEFEICF U A NERENR HD DAY,
D FED N & BIEET D,

A AT D ASKHRIEMD X 9

ATt Edt

TR TEENT, il L UM A, *F&T‘%éo B CONBUEIRERED

BIO Hie, #H TOBHEEIZIL, ~—7 v be U Z—ICBI 5/ EE (HEE.,

+ HiFI NFEEE RIE) IEATE ®$%(@%\ﬁ1@&)#aihé — Rz, 7
0y =7 NCRERT 255870 KEDIXEHRIRFEI NI, D70 Th
%,

ZA HUE DK 50% LA ERNER L ~UIZEL TWDH EEZBND,

+- %) KEDITEHTH D | Fﬁz?ﬁtimiscl:(ﬁd AR 72 RS FAET D,

LT TaYxey b TORESIFEAE] (2a=7 40— LTHTHE., BT
THh) ElpoTND,

A77 BRI THD, TuP =y b ) T OV WEFTORIELRNEY |

(Tm‘\‘ INHITEICEBREDWVICER SN TWAERGOR LML > Tn D, £

KUERR)| 72, 7Y b UTIEKRRETH D,

jCﬂ:LFz 7a Yy b= TIEEOSUEEEIIFE LV, R IITRRS =2

74@wgﬁ%MkLT%ﬁén1wtw\ﬁfEmt@ofwéijhﬂ
fEE L CIIEINEBI D7D OEE LG E L TOAZRBINTND, 7y




HH A
7 NEBRHZIE, MR & OWE CTHRRT2ON/EE L (EEAR RS RS
OELHE L),
ol NY AP LRI TR L EETH D,
B Tugen . Pokots J&, Ilchamus &
DR R Ilchamus (FAL2MIF5E L L TERBINTWS, =7 OFEI. BNV
BLO Eﬁﬁioit)\i‘i/\ﬁ’ﬁ%%% DL CWAN, FEDO Ty =7 NORELZIT -
SefE R B O D REHRIFPFE ST,
R H T A EF"ﬁ@E@ﬁEF& LT, F=THOBEHNA A~ ZAFEBFHNANY » TERO
Marigat IZERE SN TWD, 11.5 MW OB iRIL. ~ ABORAMATH D
Prosopis juliflora%Z 3 EMEIE LT 5B FE I - ESXILKPC (Kenya Power
Company) 2527 &, 4EM 31, 145 t-C0, DHIIRIZ % 5- Lﬂ\éo

BALRF NEMA, KWS, KFS, A, ARFAEE ., KEREHR, KERMAZHS. &
HHERE, BRERF. AR A v 3— (FIH, FAER L OERIHE 0F) |
MU S DITEHREE (F— 7B LT Y A& N F—7) MRk,
NGO | NV A BE . RS . B oERSRA L N— H5E
%R, #Ha

# 1.3 oo UHUIROYIBR AR AR R

HH A

A& oo UHIEMX L, A o B 5K 300kn BEIL TV AIERTE TH B = 7 Mg
DOILRNALET S (0°45° N, 36° 05° E.), Korosi [IDEPFIZIZEEMIZ Y o~
=i, AN Paka [UAMEES 5,

KVE Bt KRS L~ULid, 1.4 ppm @ Lokortabim MEFLATITIS L TUM 3.3 ppm DR
Y THHER Y = v PO ZEBRWT, 2HEHAT 0.0 ppm TH -7, HiEHI. I
FHEHT A MB L ONT v v = 7 BEOB, Fifb/KFERE L ~L1E 1.0 ppm & E
M5 & PHEINDH, EITHERERER (WHO) A3BUE L 7= 2R E 10 ppm
MHREL FES>TWS, ZRIEDODWBEFT (receptor sites) 2RI AELE
DALKFTE N 7 7T 7 RIBEIZ 0.0 ppm TH D BHTBRLLT),

S s ez T, SRR RIS 460-700 mm TH D,

HiF - HE | Korosi &, U7 3L —D b7 Z7HARIOBREN G & S 450-500m Th, = H
B CHEDOERMEIET Y T OB - R HENDRIVEERS (R -
B ME LS L AL, ERCASN S LA TH D, Lo, MEDO P
5 HOHR I, A - PTERHERES . PE ORI TR A S EE R b O L 7o T

Do
+3 FHED KEB NN T I/ NRDOZEVENFAE L TS (] - Rk LT =kl
2T &7 [H FE):)D ZOREZIKIFTTORNEET, ORI T®EL,
£ mEELETR, BREE TR REED LT T LOEIG D @O
T, BEMEAEW,

IKREREE NY TN T B2 — P A hELTREINTWD, FEMIT AN o ITTHAR

BILOREX| RE2BH,

ELZiE! Away DRSO N B H BT COMAIR, FICBETHEDOLND, EmHlllcl

BIW Euclea divinorum, {KHIZIIT o THEMMPIE 535, EKHOMBEEIZTIC

BhHH Acacia, Balanites XN Commiphora ® X 5 704 /3T DIEARMMBIFEE L., Frx

\Z Ficus capensis, Acacia xanthophloea, ¥ XN Acacia tortilis % &Te)ll




IE H

BILs

INWOBARB LB AL D, Siricho FEORE FAIX Combretum ¥ KON Grewia D
DELET D,
AE kO a2 I 2 =7 4 I, ey h= U TICAERT 2EMIL
ﬁﬁw\tt‘%w‘$47?47\9%¥‘ﬁ41%\UX\%VUﬁ&E
Thbd, £z, BETIEX, ¥, ¥Fav, ~"b, "ZFVRY A Fa v
#7m/1&bi)7WTﬁaéMKomaﬁi A NBT, Y'Y, A
Wl imy R RITHE— TT I N) NMFETDLEEZ
6%60EE@\fHV:&FiUTWTéﬁ@ﬁ%%éh\kyﬁﬁ&%a
eV EDASHE

Fi/DFd a4 BloMAIETH 5 Barbus intermedius & Labeo cylindricus 28VEE L TW 5,

HE FHARMEL, B 0BT 2> HEEN TV A EBAT TIHERY, FE TORS, Mk
72T A4 7 AKX A ), BEOER & o 722785 5 RO R K O —
D2Th D,

=iE =T CIIEENAME, AUV VENEETHD, 5 & LT, Turgen,
Pokot, Ilchamus/NJemps b Téﬁ:ﬂﬁ)&béo

R NY IRBTIEEICF U R NFERED DN, A AT LH, BHEEMD X 5

TRt DFEEHD N2 HIFET D,

B, At

ERPFRENL, R L ORENE, SETHD, BAHDOALIT LD/

BIW REELEATHWS, M TOREEIZIIY—T v MU Z—I28T D/

d- R ¥ (FEEE, NRE. RE) CEAROEE (B, KLRY) BEEhb,
—ixpC, ey =s N CTREHT D958 ) ORI TR IR RE I A IR
RN TH D,

2K Hk DF) 50% L ERER L~/ L TWDH EZ 2 b,

1 HUFI k%%uﬁﬁﬁb\m%m%iwdﬁﬁ&%mﬁﬁﬁﬁéo

THIFTAEE | eV = b U T ORESIFTIA (2 2= 0 —& LTHTA. BETD
i) Lo TnND,

A77 BT TH D, e Y=l U T ORI WEFTOARITEREY |

(PF/KIE. i8] 2B IEFFEICEBEBMANICER SN TWAIREGOFLHE 72> TnND, £,

K. BRI 7Yl b U TIEAKRRETH D,

53]

Ak &R TuTxs b TIZEEO LB EIITFAE LRV,
WEIITREN T 2 =7 ¢ OMERGITE L TEE I LTV, BIEEN
Lo TWAERY X REHFEL L CUIEMEEI OO O EERBFTE L TOLE
BENTW5, 7er=7 MEERRIZIT, #HEREOWHZHETHRETIOPE
F LW (EERESREOBELID),

ol NYABIOR ) TIIE RS LEETH D,

I Pokots fi

D RN DR RIS B E I IAFAE L2V,

BIW

St Rk

M= 2R FH UWVIREZDNE T X OPEHJRIIHERE S v TnZen,

RAtRE NEMA, KWS, KFS, JE3EA. fRidE . KEREHE)R (WRMA) . KEEFIHE O,

HEME, BT (nE, HFOEBIOESCEEONRE) . BEE. B
DA 83— (MCA) |, HUltt S DITBHEEE (F—T7 B LT VA Z L hF—7),
Ml AR SR (CBO ; KMED 7N —TRFEHZ D 7 V—T 72 E) . NGO, EEiEA,
W B




F 1.4 F=T7TF ¥ IOV EREE AT R

HH A
AT F =T F X 713N SEICED BRORE &M (1,380m) OAMTHS, BiR
EEA S E S 220m TH Y, a0 N S/ O RICAIET 5,
RKVE fifb K FIEE L~ULiE, 1.4 ppm @ Lokortabim MEAFLAF T JTUN 3. 3 ppm DR
FYTHHERY = v PAZRWT, SRERSTO.0 ppm TH o7, A, I
FHeHT A b, BL YT v 27 b AL — 2 VOB, BALKEREL L
LilOmm%L@ék%ﬁéﬂéﬁ %@ﬁiﬁﬁ%@%%(wmﬁﬁﬁﬂ/
E'%I?E'JT@@ 10 ppm 5 K& < Flalo> TW5, ZEREN S D551 (receptor
sites) BT DHBIEDHILAKFE N7 7T 7 FEEIX 0.0 ppm THD (B
m@ﬁuT%
NS M 8T, PRI E DS 450-750 mm TH B,
i - g F 7T OWEIL, I 7 a2z 50 5608 - B odm A B X O
(young) ZEADFEAITH S, Uik U TIIRHE WL FHEAEL TED
Chepchuk K ILDH53 0306 HFAENZTe > TTFN TV D
Chepchuk KL%, & F & FAHEA - k@i®ﬁﬁaki@£ﬁ”“%ﬁ®¢ﬁ
o J& & o Tk 2 I D B ST TN D,
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BHREATCHLOREO X — L AOJE EAKIEREFEZZBE L TRDDHZ LT D,

4.3 nNA4T)y FEREFROERE

WIZERBICONTE XD, BEXFOEREITH LV R0, B 2 fFI12-Th
BEREIILT LS 2 2326, ZREERED L DA — LAY v FEFES, —KIZA
— AUy NREME k& LT, P& PR EIFIRROBKIZES NS,

H P, DI ERMERRE = H P, ORER I EH Ax(%K (4.1)

—MHRIZ K 1F0.7~0.8 EWVDOILTNDHNDE, D 25127 > THEHEIL 1.6~1.7fFIZ Lo
2BV, WM IN 1/2 127> THEBRBEIZ6FIRREETLNTIRLR,

Z 2T 60 MW ORI EFT OB EA A 1,600 $/kW. 5 MV OB O IEEORZ AL Z 2, 600
$/KWEREL LD, ZHUNRAT—A AT v MZED 7O INTWD ERETH &, k=0.805 %
%60:®K%%&’?5&%%E&W@E%A@uTmi5Kﬁ%éhéo

Hi 7 60 MW DA FR RIS EE i D Rt 3 60 MWX 1,600 US$/kW = 96 M$
H715 MW OHT AR EOERE 5 MWX 2, 600 US$/kW = 13 M$
Hi71 53,3 MW OAKREBITOMLEL 96 M5 X ()85 = 87.3 M§
Hi /7 6. 25 MW OB O 38 E O s 2y BM$x@§w%5:156m

TE>T, 60 MW DEFRISEET 2 ek L35 O/ 1Z USS 96 million THhHMN, HLOFKE
Z1IBEEALTEAA T Yy FASSEFT O IL USS 102.9 million MELERE IS,



FIERIC, VIO EA n BEA LTS

177 (60-6. 67n) MW DAMFSEATOLEBAL : 96 M§ X ((2oT0805

7 6.25 MW DHLASEE n B OMRE © 13 M X(%)O-BOS Xn

TR, BRIT 228122 %, 72k, koY | FEITIE, RRHEREZKEAL, HOZ2RkO T
MOREBREEARAET D Z LIl D,

EZAT, ZORENLTIHNLEY . JINEEL 1 A THOHAT D EEREIIRE < LA
T %, ZAUTEBAH D E Hﬁjﬁnxﬁ'@x/f-—/l/% Uy MERIZED2HDTH D (X-4.5),

K41 ATV v FREEFTO M) KOS BT &

HH ENNSEE ) mm%%
FIHGTHE m (=9-n) & n K
7 (P) Pvain = Qmain/Mmain n * Pyyg = n* (Qwhe/Mwie)
Punrv: APRFEFERTH /7 [MW) Pyt HTAFEE 7T [MW])
Quany: ARIRFEEFT CHEA 3 2 &K & [t/h] Quie* HT A FE A 7R KA [t /h]
Nt APRFEEFTAKIHE S [t/h/MW] nwe: JLAFEREDZEKIHE R [t/h/MV]
J& 7B AT 2 i # | CCyaiv = CCeo * (Pmain/60) n * CCyyg = n * CCs * (Pwua/5)"
mo COu: AT BT % T [MS) CCye: BT I FEFE D % EE [M$]
CCeo: 60MW £ F R R AR AT S 35 2 [MS ] CCs: 5MW 5T 1 56 7 D % ¢ [M§]
Puniy: APRFEFERTH /7 [MW] Puc: HLAZEE ) [MW])
K EREA =AY v R KRB A=A R
UINERTER T ¢
3000 (6. 25MW; 2, 496$/kW)
g 77| mikmmaRy — | R AT R
£ 2000 | (53. 3MV; 1, 6388 /kW) \ (60MW; 1, 600$/kW)
g 1500 -
g
g 1000
8
£ 500 -
0 . . ; ; ;

53. 3MW  60MW

Output [MW]

M-4.5 HERFEAT—NAY v MEROZEAKX



4.4 ZSHEEERBLIRERERE
FREREEENE TN D 7RG E Qlt/h], AR vim/s], ZRXEE o [ke/m*], ZRSUHIEE B
dlm] £ T 2%, ZNHDOMIZ (4. 2) DRI T 5 706 K%M EE ERIX . 3) XTI D,

T 2vo = 2

Zdvp = - (4.2)
_ 4Q

d= 3.6Tvp (4.3)

ZZT,v=40m/s, p = 4.90 kg/m’ (BIFIZAKE 9.5 bar(a)Ff) &35 &, (4.4)FTUfl
TE 5,
d = 0.0425,/Q (4.4)
FRESAIR S OO BB (ISR A D EES L IERITIEI L, & O EAGIZATY 2.0 M$/m¢ -
km Th D, > T, A5 E QLt/h] DASURIEE O 1km 272V O AL cp. [M$/km] X
cpL = 0.0850,/Q (4. 5)
L5,
o> T, 3ARDEFEHORRZEHIET 55 THEENORKE QD 150 t/h THLH1H, d =
0.521 [m], cp = 1.04 [M$/km] ELRREIND, TIZ T, I KOEFEHITHORENPREIND &
AREEQIT 100 t/h L7253 d = 0.425 [m], cp = 0.85 (M$/km] & 725, Z OFER, A&l
FHEREOHKNL0.19 (M$/kn] TH D, Z DX I ITHEEDAEFEIN O DK A FER L CEKEGE
B CHAE LTV DA IR Q 3B LT AR O ER i\/—“C“ L2 i 2/3
(272> T H A HMI ISR LETR Sy, £70, 2 ROAEFEHITHL NFENRE S k&
D3 1/3 1278 - T H AR HAM I 42%F2 2 LB S vievy, 7272 L, 3 ROAFEHT X TITHAORE
MERE SHAUE, AREET A MNERR R 500, ARWEEEREIIERICRD (K-4.6),

—J7, VIOREEHE LZHE, 3BkVEREDORER CEETDHZ LI ﬁéo:ﬂiﬁmﬁ@
M) 1kV OFFTEET L LEERANRRKRELLRDLTEOAET L O T, EEHHEBET L &
BRVRRENZY LB ObND, ZOHRE, BLERERENRET D, %W®ﬁ$ﬁ% %#13 0. 05
M$/km LAHE S, ZORBNRMEICRD, (o T, M-4.7 DIEFRTHIARELEATIHA,
AREWEE & 33kV B OB 2 A MIX-4.8 DX HI2/ D (EEHEMOIERE 1kn OFE),

F-4.2 ATV FRISEERT O K s s B & Bl rE R A B A

HH ENNEE) HLR3E
PRI E R | cpp = 0.0850,/Q
fili (cpr) cput AU OE T A % AT (M$/km] -
Q: R RUIL B AR B [t/h]
33kV A AR A R H cpr =0.05

i (cpr) cot 33KV AR B [M$/km]




0.75

0.50

0.25

Steam pipeline diameter [m]

0.00

- 1.00
- 0.50
1+ = Diameter [m]
—&— Unit construction cost
[MS/km]
T T T 0.00
0 1 2 3

No. of WHG in one drilling pad

XM-4.6 HUHFEFEEAIC L 27U R ELAS & i Bl o o

3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

Steam pipeline and 33kV distribution
line construction cost [M$]

® Wellhead Power Plant

®
®

Centralized Geothermal Power Plant
with Wellhead Power Plants

@ @ @

Production wells O Pad-A

ellhead Power Plant

Pad-B Pad-C

O |@
—C) | ®
O | @

Main Power Plant
& Substation

Production wells Production wells

X-4.7 HLAREOEANEE

Unit construction cost [M$/km]

Pad distance (L;) =1 km

No. of WHG

—4&— Steam pipeline construction cost [MS]
—l—33kVdistribution line construction cost [MS]

X-4.8 HLHAFEOBH AL & RKIEE & 33kV BELEMOEZE (Li=1km DL



4.5 HIOREBEICHSEXRREE
YiRsgEE n BEA LIS E. LT OERBRME 2 BEMICSLETSH D,

#F-4.3 YLAFEEITME O BREREE
A4 Hiffh S n=1 OEE
LA FE A A 4 (11kV/33kV) 30,000 $/MVA/unit nH 0.24 M$
Hh 2 A T s T 0.74 M$/unit n A 0.74 M$
A v FXT 0.09 M$/unit n A 0.09 M$
S BT B4 E RS (33kV/220kV) | 30,000 $/MVA 1 & 0.24 M$
BB (220KV) AR E 1. 28 M$/bay 4N X (n/9) A 0.57 M$
= it 1.88 M$

l

F£-4.4 ATV v REIREFTOEL RN
i AR5 T SRR
_ FK-4. 3 DR L

W

i
W

i

2
g‘j
\ﬁ[#

4.6 RXHEE, RJBXEOENBELARVEEREX
ATRE 4. 2 ICB W T, HMADOBEHITAEEI D OARKEEZARLKHERTHR L TRD S Lk~
EIZZORKHBERIT-ETIERL, X— U AAEADOEKRTH D, - 2 TIIARKRREEFO X
—bEURhHEE 0.8 LIREL YIAREOX —E U 2% % 0.75 LARE LTz, 7, BB TE PR
PLORE L BICEASIESZ 0.1 [bar(@) 1 & L, T2, HEAIH A Lo —HEEZEZELTIL1
[bar(a) ] LRGE LTz, E7o, KRN O T AP 2% & RE LTz, L EDREMNHRDTZH
—E U ANAENCHRT DAKIEER X -4.9, £-4.5 177,

50 WHP (Back pressure)

——— WHP (Condensing)
40 +

—— Centralized PP
(Condensing)
30 +—

20

10

Steam consumption rate [t/h/MW]

2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Pressure at turbine inlet [bara]

X-4.9 BIREHRIEOHX —E U ANAES ERRIEER



F-4.5 BIBRIEOX —E U ANOFES & RRIEER

Z—E U AAET] | KIRFEEF (EK) HinsE (1EAK) sinsE (HE)
(py) [bar(a)] (nwn ) [t/h/MW] (nwe) [t/h/MW] (nwe) [t/h/MW]
3.0 13.2 14. 1 28. 1
4.0 10. 3 11.0 21.8
5.0 8. 98 9.58 18.6
6.0 8.51 9.08 16.6
7.0 8. 16 8.70 15.2
8.0 7.88 8. 40 14.2
9.0 7.65 8. 16 13.4
10.0 7.45 7.95 12.8
EZAHT, BLAREBITHF OV UKD OILFICRE SN D0 D, Z— B ARENITIUK
DEERREI EFELVWEBZ TR, —F, RIEHE %T VAR REE 1 K Dk R o7 KE IR
KRdH O |

LB,

5—C U NAIER = FURDMERIES -

e
A

Wk ESHEEL (4.6)

Z 2 CIRAEKEEE OE AR Z HAE LT FUKSBESRIE IS K 5T 1kn 25729 1.0 bar (a)
ERE LT,

—F., BLAREOL AL, 33kVEEMR CEXRLTWET 500, TOMOEEBRERH D, 20O
RERLE lkm B7- D REEIED 0. 15%EE LT,

F=4.6 NAT Yy FEEFTORKIHE R, ARKEE LB R K OSEER L
HH AARFEE T HLASEE
RRIH R R N X-4.912 X%, nwet X-4.912X 5,
7272 L. pps—Ap 7272 L. pe=ps

Ny ARFEEFTAKIEE = [t/h/WW] nwe: HLAFEEOIKKIEEL R [t/h/MW]

p. (¥ — B ANES [bar(a)] p. 1 ¥ —E U ANET] [bar(a) ]

ps VUKSIBERRIE ) [bar (a) ] VARG BERRIE 7] [bar (a) ]

p : FEHEK (Epep)  [bar(a)]

AR KU 5 E T | Ap=1. 0L,

Ap @ ZRAHEE E 1K [bar (a) ] -
AEPES LA & BT & o B [ km]

IREERUSiEPS

AE = 0.0015%L*E
AE © EEHEK [MWh]
157 /) & [MWh]

Ly tAEPES I & 5K ET & O FERE (k]




4.7 EKR 71— FRARE

KT 4=V FOBRFIL, BRSNS 50 t/h ORKEFERT N2 H T HAEE,Z 9
ABIFE (60MWAHY) 42 2 L 2 HIIZ, 7R CHIERE - #E, B, AEd -
BROTHEEE, BRI A VEREEITO 2L LT, AEHIT 15 AREIL. 9 ARBEEIT S
oL L, #EHIE % US$ 5 million/A & L7z, o HIE 13 AHEHAI L. $EHIE %4 USS 3.5 million/
AL Lz, ZHICE VBRI EHEAILUSS 147.6 million (2,460 US$/kW) LA8E L=, 7272L. Z
DO FNITAK IR G R LTS E eV GRS E R 1T 0 EOF AR A T
WRE LINET ),

ZOIEFROFRER, VAT RA. T IR THEVELNLBDE L, n BOHARELRET
H%EIE, FWBICn BEHFHET LD L Lz,

F-4.7T  ARRT 14— FEREE (HAAT < M$)

H H “TH | 64 | B4 | 4F | 3F | 24 | -1 | BF
MG - A 10.0 5.0 15.0
H o e e R A A 21.5| 35.1 56. 6
AEFESR - BEIT IR 17.0 | 27.2| 24.8 69. 0
B P (5%) 0.5 0.3 1.1 1.8 0.9 1.4 1.2 7.0

& & 10.5 5.3 | 22.5| 36.9| 17.9| 28.6| 26.0 147.6
RV REFAL () 1 1 1 3 3 0 9

AHEF T OREOR MR & LT, @i A i, BRI BRI O 3 8@
DVEEZEZTWD, 2055, BERMIEHFA & EEFEIRIFICIB W TIEARR 7 ¢ —/L RBIF#
EIARRBEEHNNAHET O T, JIAREBIIRLR T — LV FERBEEZABR LN EET5, B
BRI OB ETIET A R EM S IS U TARIRFEETT & R R4k L AT L LT 5,

#-4.8 KR 74—/ FEAREOAN

WHG O] T HE A% BT O RE
IR OB HIRR] | ammemT 3 FH7R L

A CATHEZRL WHG)

S INEIE R ARUIE U CARRET L N E L THyT5
(FBA5E WHG)

T O [E1UH SEEAHET 5 L

(AT HRRL WHG)

4.8 ZFOMOREEHE
T OMORERMITFE-49DERBY TH D,



#-4.9 O OB

. ENN=E HLA%E

(B Ak HHER

PRK Gy Bt 2R 50 t/h/well

TR BERRIE T 10 bar(a) (10~5 bar (a) L /347 5 Hi)

AR P RS b PR A 1.0 km

LR HAAR (%) 1, 600 US$/KkW 2,600 US$/kW 1, 700 US$/KW
(@ 60MW) (@ 5MW) (@ 5MW)

GlAES 6% 10% 2%

HEFE] 0&M % AR D 3% Al /5 Eba

HME =R - fEAF 0. 5% Al /e

B LEHEE (e - R 0 5% [l /e

AR R A H =R 90%

JEELIREEE 30 4

VR B H AR 2K ARKVEPER N 15 A7, JEFERRH 25

VR 1 K 7 1 TERALE

e F Al 8.5 US¢/kWh

Pz 30%

e ou=titl EHFHCES

(%)  HERHEMITERFOMEEE NS (4 )R KL VT 5,
(k) AR AR R & BRI EIFH 054,

4.9 BFUFTEETIVHE

PLEDRFERZTD ANTonA 7 Uy RERSE T ORFMERHEE T L% Excel > — MZ XV AIE
% L7z,

FRANT —H1F, 9 ROAFEHTOVUKS Bz N AKE Q. [t/h]) . FUKSBERIET (b
[bar(a)]), TAFEL=y Mk (n). AEFEH MBI & OFRE (L [kn]) . WHG O
(AR, HHER), S, SRR, BElikE, BiR, @RATFVa—, MERETH
Do

FERMINE, AT Yy RAEEFTOEZRE (CCw [M$]) & NERINLEE (IRRys [%]) TH Y,
ZONFRE L THAREOERE (Cope (M$]) & NERINAS . (IRRwe [%])) . AT EIT O E
(COwry [M$]) & PNEBINAS S (IRRwy [%]) BRI D (X-4. 10),



Inputdata

Q,: Steam flow from separator [t/h],
p, : Separator pressure [bar(a)]

Parameters (1) Parameters(2)
n: No. of WHG Selling price : [S/MWh],
L1: Distance of well pad [km], » Hybrid GPP Financial Model ‘ Tax rate : 30 [%)]
Technology : Cendensing, Back pressure Construction schedule : 7 years,
Construction unit cost : [S/kW] Plant factor: 90 [%]
In-house use rate : 6 [%], etc. O&M cost: 3% of const. cost, etc.
Output data
WHP Main GPP
CCyns [MS], IRRyyug [%] CCoan[MS], IRRyyuy [%]
Hybrid GPP

CCuyg [IMS], IRRuyg [%]

X-4.10 A 7V v RESEBHT ORI E 7 /1 OB

5. ERHIRTOEHMRAORENE

5.1 H»Hh-BHE - BFH

AARFE BT O BRI R SRHIE 2 O AEFEF 2RI H L CRBIBICHI N B E AT O HE Th D,
-4, 1 OFEOHBIEEITNZBN T, T_XTOAER (9AR) 2»HOEK (AFF450t/h) ZFIH
LCHIZI 60 MW OEFRIEEFT 285 &35 (B IR REEE OE KIS E Y X
58.8 MW T %), Z OEEERMIM I, HHIZKET LIz AFEFICIAR, LD RELRE L T, K&F
MAORLREEDFALL Y ET5HLDTH D,

9 ROAEFEFHITR-A TITRTMAICTER T D720, K-5. 1 OFRICFIAT 5 Z L1/ bd, BEHN
R 5 UL O EXMIIMOER T O T e Y 27 MCBHE LT, 2 THEAMT S, 20X
FAAEMChor Y=/ MIEET L LD LT 5,



Year - 6 5 4 -3 -2 -1 1 2 3 4 5 6 =+ 27 28 29

Well No. Pad Mobilization and utilization in other projects
Well-1 A | Cons}uction Operation )
Well-2 B | consftuction Operation )
Well-3 C Constryction Operation >
Well-4 A Constryction ) Operation
Well-5 B Constryction J Operation
Well-6 C Construction ) Operation
Well-7 A Construction XY Ope.
Well-8 B Constrdction 4 Ope.
Well-9 C Constryction Ope.
P e <!
1 N,
1 AN
1 ~
Main Gli)P Construction } Operation
1 e
1 #
1 4
L e e e e e e e /

X-5.1 EEEXHEARHH oFH

grnEICH A& 2 AL, AR LY EXTH D, FHKDBERT I 10. 0 bar (a) . YK
BESEHI O R 50 t/h OBE, HARIIARRBEORKHEERILT.95 t/h/MW THHID, 1 B47-
V6.3 WORENFREEL D, WERSOBEOLGITAKIHERITL12.8 t/h/MW THDH1 6,
1EH720 3.9 WOREELRD, 2LV, HARRKOLAITYIEE 44.3 Gh OFEN,
KOBGEILIA 30. 1 GWh OFELHIFTE L, —FH, YIARE 1 B2 BEALLLGE OV AR EDOR
HET, HAKDES USS 18.4 million, T5EXDEE USS 9.2 million EkE SN D,
WTNOEE S ARIEFEITIL 58.8 W OEAKXFBENALERT L0100, TOREREIT

4 =)V RBARE HEHTUSS 261.1 million B IN D,

D DFERNG . FEARGIOFEE LT ORFEMEIL 12, 5%, HERITAREL T ORFIEL
18. 0% & FAE S AL, AREFEI OMRFIEIL 7. 1% B SN (R-5.1, £-5.2),

#-6.1 BT OEMAFA (EAXGLOEE 1 BFHOHE)

HLAFEE NN EA .
" () GERI) /s

ARE (UKSBESRIET) 10 bar (a)) 50 t/h 450 t/h -

AR R 7.95 t/h/MW 7.65 t/h/MW -
(@¥ —v v ARJEH) (@ 10.0 bar(a)) | (@ 9.0 bar(a))

71 (FEEm) 6.3 MW 58.8 MW -

B¢ i i A R HELA 2,486 $/kW 1,606 $/kW -

KRT7 14—/ R E (a) - 147.6 (M$) ENUN - EAR =il

=3 BB Z& Rk 15.6 - -

B4 FLEEMR « AL EITUOEE F 1.9 - -

e | HLORE/NG GWEHEEA) (b) 18.4 (M$) - -

AARIE BT IE AR - 94.5 -




ARRIEE - 3.1 -

o B PA AT & & - 10.5 -
ARIRFEEFT/ NG (B%EBEIA) (o) - 113.5 (M$) -
A (d)=(a)+(b)+(c) 18.4 (M$) 261.1 (M$) 279.6 (M$)

FEENE (EEN) (FIFEE) 44.3 GWh 435.9 GWh -
PRI AR (IRR) 12. 5% 7.12%

#*-5.2  atEdyIrE T o m R

HEAGLHREE 1 SHHO%E

LA %E

ARARFEET

" () GERI) i/
ARE (VUKSBESRET) 10 bar (a)) 50 t/h 450 t/h -
ERIEEAE = 12.8 t/h/MW 7.65 t/h/MW -
(@% —v > NAJED) (@ 10.0 bar(a)) | (@ 9.0 bar(a))
71 (FEE) 3.9 MW 58.8 MW -
56 R A D i HL 1,783 $/kW 1,606 $/kW -
HKRT 4 —V FBIRE (a) - 147.6 (M$) ENS Y Ef =Ll
YA 3E Rk 7.0 - -
FLEEAR « AL EITSOELE % 1.8 - -
| BLH SN GWEFEEIA) (b) 9.2 (M$) - -
B4 AARIE B3 XA - 94. 5 -
2 AR E - 3.1 E
rh kB P AT o 2 - 10.5 -
AURIEEFT/ N GUWEEREA) (o) - 113.5 (M$) -
A (d)=(a)+(b)+(c) 9.2 (M$) 261.1 (M$) 270.3 (M$)
SEE R (KB (FIFE) 30. 1 GWh 435.9 GWh -
RIS (IRR) 18. 0% 7.12%




5.2 BEHRAOHR

BLAFEDA Y v FO—20F, BHICHENHBTE Xy vy 270 —DAFERKNDL K TH
Do ZOMMRERDIZD, BLOFRE L AERRE & ARG DT 2RO F NI O R EOF]H
HMICE Y EOX DB T20RE LT, BLORE 1 H% I~5 EMFH L7558 0kFEZX
-5.21RT, 2T LD EHFERTRINEATIVUIT 2IFEDIRDH 5, HARIT 1 FEOFH
TN T 2L LR T2 L0 oD Z 3oz,

7.26%

7.24%

7.22% ——Portable
7.20% WHG
e (Condensing)
7.18% / /I
7.16%
/ / —&—Portable
7.14%

’ WHG (Back
7.12% pressure)

7.10%

IRR (%)

7.08%

Centralized

7.06% PP

7.04%
0 1 2 3 4 5

Usage years of WHG before COD (years)

X-5.2 HLAFEER IR ORGFIE~OLE (FWIM T ORI FIAH) (h=1)

5.3 mEZEAH

WRICHTHNZER-4. 7T ONAIZAER TR L, £ ZICHRNEEERET 27— A 2525, &l
DOYIARBITRINIHEASND 2O, TOZMRPBREVD, HENLHEASN DY AFEEITFI
FRIRD IR ERPNEL 2%, ZDT2D, BAORIIRFEINEL 2%, ZORFEH-
5.3 1Y, ZHICK D EHEEXNT 9 ROAEEHF ~TUTEATIITNRD KIS DD, K
XNE 3 BHEATILEITRNRERE R, TR EEALTHHRIIBDO T2, $4obb, H
ADEEER D Z L 3o Tz,

b Rz owcsingdE a2 @R AT 25613, AL HFEADEN D, ZHIFK-5.3

W@y FEAFEARICHE L TEEENRITNSNHOO, BERENS DIZLZMTH D

CICENT D, BERENLZMTHLHEHIE, KRR 7 1 —/V FREEEZAREREERVAHRT S

O, JIAKE L LUIAFOREREZTAETAT IO TH S, (2, YIAKESL HHFRE

DIERT 4 —/V FRRBREEZAHTLMLER DL LT 5L, HEXOEREOBEMMET LD, &

KEABARNZIRD,) Teds, BAfENS A TS, #ERPAIANIIELM L2VER Liewnns | it
FRARDNE S IR AP HERE T E 5,



7.60%

7.50%
= Portable WHG
7.40% (Condensing)
0,
9 7:30% —&— Portable WHG
E (Back pressure)
= 7.20% A
Centralized PP
7.10%
7.00%
6.90% T T T T T T T T T 1

No. of WHGS (units)

X-5.3 HLOREBOFAEEOR (s h o AR )

#-5.3 AKX EFEXOHLOFEE D ik

H H AR R
i 6.3 MW 3.9 MW
(1. 00) (0. 62)
44.3 GWh 30.1 GWh

VI EREE T &
(1. 00) (0. 68)
B e 18.4 M$ 9.2 M$
(1H5%729) (1.00) (0. 50)

5.4 BRSKETs—ILF

PLEDS AT, AEFEFFE L OVKSTBERR D> BJET) 10 bar (a) . A% & 50 t/h DK™ HF LD
LIGELTEGETh D, T 2 THKSBERD HZAKEIZFEI U 50 t/h THHESIN 5 bar (a) DR
LME B N2 EGE L CTRIBRD T 24T > CTA L 5, FERZM-5. 4 1T T, JRKBERRE 15
5 bar (a) I T3 2 EWEX, EAXE BITEAKHEENEL L, BFEID2RVIETT 5, £
LT, BEROERRDEEENEARANL Y RESE(T L7200, BEREBEARARXOENIZ LA LR
7ed, T7hbb, EEHEIORNT 4 —L RIZBWTE, BT L EERNBER LIRS 72
725,



IRR (%)

5.45%

5.22%

5.20%

5.40%

5.18%

5.16%

>35% —fli— Portable WHG
5.30% - (Condensing)

5.25%
X —&— Portable WHG
5.20%

5.14%

5.12% -

(Back pressure)

IRR (%)

AJ 5.15% {
Centralized PP

5.10%

5.10%

5.05%

5.08%

5.00%

5.06%

4.95%

0 1 2 3 4 5 0 1 2 3 4 5 6 7 8 9
Usage years of WHG before COD (years) No. of WHGS (units)
() FABIR O (b) ISR B

X-5.4 Z&KJES 5 bar (a) DFE O AR EE AR T

5.5 ERIMOFHMARADELD
LLbEN G SR BB 2 B PICEARA T2 Z LI LTI, ROXIICE XD,

(a)

(b)

(c)

(d)

(e)

AREFEITORFRFICKFHOALZEFA L TRMICX vy v 27 r—% AF
TELERPOFEYFAIT T 0P 27 NORFEEEZRDDIENRD Y | HEET
5, L, AMAREBIHERZIIN 0P =7 b THEORIHA SN D Z L ERiE
ELTWVWDDT, ZORICHEETOIUNERD D,

HHERDOEEIT 1 FEUE EAROGA T 2 FL ERHTIUZR RS BT 5,
HRPORFAEKZEERT 22 00, FIAMBNENC 228 (RRET
DI1EE), FOHRPKREL 2D,

AFEFOIRANCIS U TN B EARET 256, BERITT X TOHURITHIA
TLZEWAEMTH D, EARNIFHIHEZBE L CEARRARET DI &N
ZLEnDd,

RRJENOENT 4=V RTEEEARFRTH D, B b ERITBR
L9 <, o, BREVZMENIFEERALTNWD, 72720, BREXIRRE
MVEL 2D, 2B, RRAEHOENT 4 —b R TIEEEROERKEERMET
L, T LOHEERDNAFE RS2 RO TEEDBLETH D,

=7 CIXHBABRE RN ZHH Y . Flo, 74—V ROERKETINE DG,
GDC TR FHENC A S L Tl 2 5o RS R ER M 2 RA L, BERP o
7uyx s FTIEERFHL TS ZENREE L,

8. AERFEHORFEURER LS ER-1 12, WERXOHLORKEDRM 9 & % BRI I F)
A LTS EORBEERRERESER-2 1TRT,



6. REMFIAORFEE

6.1 tih-BHE - BHFHK

RAEOER P 2 x 7 NUSMIITRER T O T a7 FRen, &5 WITH R ERE O F
HHEBNENICHEE LR, R EOHRAIITH N RELEZ TP ETRHL 0%, tho7ay
=7 MIGEETDHE W) PEEZEATIZENTE RV, 20X ) REAICIE. IO RERKE
PEE AR R & L C. AR O A & T AR ERR S & RHIRICHI S 2 rTaetE 2 1R
THZ LD, RETIEZO X S REHOFIHOLEOREEZ T 5,

X-4.2 OELEDNA TV v RSB 25 25, n KOEFEFITHLOREZHE L CENIC
R L. 75 (9n) KOAFEHOEKIIAREIHEET THHAT 5, n KOAEEH TR 7T ITRTIEIC
SERT D70, K-6.1 ORRICFIAT 5 Z &2/, n=9 OEAIX, BEFEEIC/RD | K-6.2

DRRICFIHT 2 Z &7 D,

Year -7 6 5 4 -3 -2 -1 1 2 4 5 = - 27 28 29
Well No. e
Well-1 A Lgyjﬂ'uction Operation >
Well-2 B Lgo_n}ﬂuction Operation >
Well-3 C LEo_ng)Iuction Operation >
Well-4 A LEol_Tgﬂuction Operation >
Wwel-s B~ I conshfuction Operation >
Wel-6 C ! N
Well-7 A iMain GPP , NN :

i Construction P Operation
Well-8 B ! /t
Well-9 C = ______________________ s

-6.1 EHAGFMH (A7 Uy REBEERT (n=5))

Year -7 6 5 4 3 -2 -1 1 2 4 5 e eee 27 28 29
Well No. e
Well-1 A Lgo_ngﬂuctio_? Operation >
Well-2 B L Cons}fuction Operation >
Well-3 C Lgo_njﬁuction Operation >
Well-4 A Lso_niﬂuction Operation )
Well-5 B II Consfuction Operation >
Well-6 C Lgo_njﬂuction Operation )
Well-7 A Lgo_niﬂuction Operation >
Well-8 B I' Consfuction Operation )
Well-9 C Lgo_njﬂuction Operation >

X-6.2 FWIRGFIA (BB (0=9))

30

30



#-6.1 A7V FHREER (EAKXGIA3RE 1 SFHO5E)
. M7y b B
H H LA ARARFE BT NN
AR (RUKSBERRIE ) 10 bar (a)) 50 t/h 400 t/h 450 t/h
KK H 7.95 t/h/MW 7.65 t/h/MW -
(@¥ —vr > ANAJED) (@ 10.0 bar(a)) | (@ 9.0 bar(a))
) (GEE ) 6.3 MW 52.3 MW 58.6 MW
F TR A fi i EL 2,486 $/kW 1,644 $/kW -
KR 74— FBARE (a) 16.4 (M$) 131.2 (M$) 147.6 (M$)
YU A 5 AR A 15.6 - 15.6
BlEERR - AR B ITUOE 1.9 - 1.9
| BTAZE/NE GWEEEA) (b) 18.4 (M$) - 18.4 (M$)
B AN BT 5 AR I - 85.9 85.9
# RS - 2.9 2.9
o B PA AT & - 10.5 10.5
AREREEI/NEE GWEEEA) (o) - 104.3 (M$) 104.3 (M$)
At aat  (d)=()+b)+(c) 34.8 (M$) 235.5 (M$) 270.3 (M$)
HEBNE (EEm) (WIFEE) 44.3 GWh 387.5 GWh 431.8 GWh
RIS R (IRR) 5. 8% 7. 0% 6. 9%

#-6.2 ATV FREER (FERGIARE 1 SFHO5E)
. M7y b A
H H BN ENYSACEA P——
AR (FUKBERRIET) 10 bar (a)) 50 t/h 400 t/h 450 t/h
4mﬁ%¢ 12.8 t/h/MW 7.65 t/h/MW -
(@% —vr v ARJEH) (@ 10.0 bar(a)) | (@ 9.0 bar(a))
71 (&) 3.9 MW 52.3 MW 56.2 MW
B¢ i i A R HELA 1,783 $/kW 1,644 $/kW -
HKRT 44— FEI%E (a) 16.4 (M$) 131.2 (M$) 147.6 (M$)
YA JE R 7.0 - 7.0
ALEEMR « AR EITUOEE % 1.8 - 1.8
| BLRE/NGE GUEEEIA) (b) 9.2 (M$) - 9.2 (M$)
B4 AN FE BT IE FERR - 85.9 85.9
2 RS - 2.9 2.9
H B PA i o 2 - 10.5 10.5
ARIBEFE BT/ NG (B%E BREEA) (c) - 104.3 (M$) 104.3 (M$)
HEREAFH (d)=(a)+b)+(c) 25.6 (M$) 235.5 (M$) 261.1 (M$)
WEENE (XEm) (FIFEE) 30. 1 GWh 387.5 GWh 417.6 GWh
PEBINZE = (IRR) 5. 4% 7. 0% 6. 9%




grosEIchAcEx 2 5T, BARETEXNCTH D, HEAREZHNTHEO AT Y v RA
FEATOM S, AR, BREEORE/BR A 6. 1179, HAKDBEERRES) 10.0 bar(a), ik
50 t/h D&E, EAKAIIHTEE @ﬁﬁﬁ%417%tmmw<%éﬁ%\rﬁ%t@a3ww%
BMNTFREL 705, — 7. AEREFTIL 1 km OERKBEE I L 0 EBERKE L XY —E L ADJE
7113 9.0 bar(a) 720 ZAKIHERIL7.65 t/h }:focé fifi F ATRE 22 2K 81T 400 t/h TH DM
H52.3 MWWDORELRD, ZDH, "A 7Yy NESREFROH /11X 58.6 MWW L7025, ekt
DNWTHD & FLARBIIRMFIRALE N SEKR T ¢ —/V RBEE D 1/9 (KR¥d%57) %é#ﬂﬁ“é
ZET B, ZORER, SIORBOREREIL USS 34.8 million & 720, RIEREBEATOEREIL
US$ 235.5 million 725, NA T U v W”%’%ﬁaﬁﬁk L CIEAFro US$ 270.3 million & 7225,
ZIMHLRE SN DREEIL, IO REIL 5. 8%, AEFEEILT.0%E 720 ATV w RAE

BT TIX 6. 9%&7‘5?0710

TEARGIOREE 1 B, EH 6 FEANCHRE LIZEE0 A 7V v REREFRORFERE LR E
BER-3ITRT,

[FRRICEERE WG G DA 7Y v RESEERT O M), ek Rt O ER R4 £-6. 2
W g, BRAKTBERRIE 1728 10.0 bar(a), & 50 t/h OEA, HEXYLOREORLIMNE R
12.8 t/h/MW TH L35, 1 BEYZYDOHE3.9 MWA~EIEK T 5, —J7, RMRREINIEAL

e LR UTH2.3 MWDREILRD, ZDd, ~NA 7Yy REREEFOMH )X 56.2 MW & 72
Do BEFEBEIZONWTHAD L, FLOREOZ T USS 25.6 million &7e 0 | AIKFEHT DR
US$ 235.5 million & &BFFLTANA 7 Uy REIFEERNE LTIZUS$ 261.1 million & 725, ZZ
DA S DREF L, SURFEFEITITL 5. 4%, ARFEEDILT.00E 720 ATV v NRFEERT
EIRTILG6. 9% & 72 o7,

6.2 HEBEROAEIZKLZFFE
O LIHEHTREZLIIZ, " T Uy FERIREBEFICBW T, TXTORKEFHT 5 58.8 MV
OEFRIFERT (F-5. 1 ORKIEEFT) OWNEIILEER 7. 12% 12 Eg L TRFEME T LTV 5,

ZOERITFE6.3ITRT LI

(i) HAHoRD (bLD%éE@@?‘R HERPAREIEER LV ETHD720) (A0, 2 M)
(ii) AT—n AUy FOERIZK HEHFREIEA (15.6 (A) - 8.5 (D) = 7.1 M$)
(1ii) BUHAFEHEANI LD ELRMEHEM (1.9 (B) M$)

VA
(iv) ZSKmsE ARy 0.2 M8 (E)
) BHFy a7 — AFHR (R 17T MRE : Z35K-3 2K)

FOVREVWTEDTHD,

ZD)BRHIREWERIL, (D) AT =AYy hORRICELEREOEINTHL (X
_4.523%)0



#-6.3 LPRBEEFT LA T Y v FREBEES (EAXIIORE 1 aFH) Dkl

= A AL ERT M7y kY =
(aa) FE AT (bb) (bb) - (aa)
HLnsE - 6.3 MW
jj ENGS 58.8 MW 52.3 MW
& & 58.8 MW 58.6 MW A 0.2 MW
KT 14— FBARE (a) 147.6 (M$) 147.6 (M$) -
Hi N 3B E 15.6 15.6 A
FLEEMR - AR EITYOEER F - 1.9 1.9 B
| HLR /NG BWEEEIA) (b) - 18.4 (M$) 18.4 (M$) C
B3 AARFE BT I R i 94.5 85.9 A 8.5 D
e AR E 3.1 2.9 A 0.2 E
Hh o B PA AT & 10.5 10.5 A 0.0 F
KRIRFEEFT/ NG (BWEFREA) (o) 113.5 (M$) 104.3 (M$) | A 9.2 (M$) G
A (d)=(a)+(b)+(c) 261.1 (M$) 270.3 (M$) 9.2 (M$) H
HEE R (WIFE) 435.9 GWh 431.8 GWh A 4.1 GWh
RIS R (IRR) 7.1% 6. 9% A 0.27%
- #-5. 1 #-6. 1

ZOXIICHORBERELHMNICHAT S Z L1, WOIERET 2 SET D AFEN AT D,
ZORRTF AR T DD, AT Yy FRIREFT CHNBE L ERERNEA L L {E L T
(Thbb, B#i¥ vy 27n— AFOMREZHRL ) BAKITS U TH), BRE, N
WEEENED LI T 20 L, MRAX-6.3, K-6.4 177, EARIIOHEDLE
IXEABL OB E NI T 2 2, WERXOGEIIRE WA T 5, B EITEAXGO
FEOLGEITEAROHNINIIG U TN 22, WEXDOGEIIWT 5, ZOfRER. NENGE
FIFEAR, WERE BT, FUAREROBIMC LV REIIK T2, Thbb, #EAX HE
K& BITHEORFIENRENZ ERGD D,

(a) i) (b) % #r
X-6.3 HLAFEEOHAKLNA TV v FEEF OS] - BRE DOZAL



IRR (%)

8.0%

7.0% -

6.0%

5.0%

4.0%

3.0%

2.0%

1.0%

0.0%

—— Hybrid PP
(Condensing)

=& Hybrid PP
(Back

pressure)

—— Centralized PP

No. of WHGS (units)

X-6.4 HLHOREOBAL LA T v RERISEERT ORI

6.3 REHFIAOHR
YLAFED A Y v bDO—20F, BRENIEENPRLETE Ty v 278 —DAFERKNLHTH

Do ZOMRERLTD

ATy RRBEERTORFBEENTLOREOF MM Fo ko

WAL T DRE L2, YIOHE 1 B2 ERRTE 1~6 FI25%E L CHHA L2858 ofRFEt 2 K-
6.5 7, ZAUT XD EEAN, HEXE BICTRERINTEATIETDIZEERH D08, BEFT
OB LTEAFIRZMET 5 F TITEES 20,

IRR (%)

7.20%

7.10%

7.00%

6.90%

6.80%

6.70%

6.60%

6.50%

Centralized
PP (60MW)

=—&—Back

pressure

== Condensing

Usage years of WHG before COD (years)

X-6.5 HLOREEM AR ORFIE~ORE (RYHFIA)



6.4 REEAN

RIT, ™A T Yy MIBEFTHOBEORKBEEABDLH L0 ERFLE D, 205G, 4Pk
FTEA4. 7T DIRICTER L, £ ZIEROBEELRET 20 LT D, 6.2 HIiTHZLBD,
FHIHIRIHIZREFROSEIRRIGRNH 206 ZKKIET) (pd) 28 10~5 bar (a) OFiFH TIIHLAFEE
(AR ZEAT 21T ERFIEITENRT D (K-6.6),

8.0%

7.0%

6.0%

5.0%

—>—Ps=10.0 bara

4.0%

IRR (%)

Ps= 8.0 bara

3.0% ——Ps=6.0 bara

2.0% —&—Ps=5.0 bara

1.0%

0.0%

No. of WHGSs (units)

X-6.6 JLHREOFMMBEOR GRIENORE 1EKN)

6.5 LEHBRKE -EHOSU5 L
6.5.1 S 4 LILDRIR
PLEORENZ, 9 RDEFEH N LWT B L A& 50 t/h, 7110 bar(a) DAEKMEFE S
. AR 450t/h DERRENEONDL ERELZEEDLDOTHD, 22 THH»P LBLFEICHL T
B2, FRFEHERGE T VLU OFSREZ Nk L Cotr 21T - 72,

(Gfb-1) AERARE - E0T7 ¥ MM
FINENDAEFEIED D ORI OWT, Jiid Q, % (6. 1) XOFRIZHLOET) py D 2 KAl
TEEIL, £, RETZZ A E—h b (6.2) RO LI ITRET D, €D LT, ZOH AR
B LR L= EEHEICH DR E 72 DK BEZRE T (ps) & O JiE &
Q) & ZRDT=,

Q= —ap*+e (6.1)

hy=e (—&) (6.2)
ZZ T, a%-0.001~-0.03, c % 10~50 ([kg/s]). e & 1,000~2,500 ([k]J/kgl) D#iH T
—HRER L L CEBZRESETHREL, TORRE LTI X LR Q& p 21572,



ZOXITEEHNOOEREE T A MMET DL 9 ROAEFEHD DEFHEED 450 t/h &
B - RREE/RHIGELHIUE, VRVWAKEOLABHBLT S, Z0k), DL TR
DB MR LT,

(Zefh-2) HFHBRIBEEITB LA 7V RESEEFTOAREFIEEF O H ) OHIFR

SRR EITCNA 7Y v NRUSEEFTOARBIEFTILER 3 Frfl TR ELFIEL TV D
TP THD, /o T. TOBOAEENSOIHITHEZ B REREARENGLNZLE LT
b, BELERERMEOH N EBZ M N EHD 2 LIXTE RV, 22 TIX9IARDOHT TR
HZARETHD 450 t/h ZBZHEKENFONIZE LTH, FEERNLEFRREF O
JNT 60 MW 2, A 7Y FRIEEFTOAREKIEFR O /113260 (1-n/9) MW 28272\ & D
FUEEAI L=,

(G:f-3)  HEHIAEL DI

— 5. ARIZ 8 ARLL T TEHEBAKETH D 450 t/h WELNTZHAIZIE. LI EDAFEH
OWHNI TN E DEEBIR L, BFEEOUELE K> T,

fin)s, BLAFEIZOWTIIRD 2B DT —RA&E 21,
<HLAFEEZ I P EIRERE LIz —A >
BUOREITEEI Z L ICZNENOHFICA b 7o Rilizkit & 72D L HREEITV., Th
FNOELE - RRENCETHANEOND LT 57 —2,
<HLOREIEAERZFIH Lz r— 2>
HUASSEITEERLE LTI E T, FERR 2 ZNENOAFEHRICRET DL L
r—A, ZORE, TmEZREBETENGEONTWAAEEHTH, EESOREKH L E
DOHDFRFELNRY, T 2 TIHEER S OR KR )% 10 MW & LTz,

EPEFRR TR, DT & MMblT Monte Carlo VEIZ LV, ELBARESE TITo 72, RIT
1250 [EF o7, BT LICHIOREICHAT A HFAL ()22, WD n OFFCEIRL
A (IRR) 2RI 72 2 D~ Tz,

6.5.2 SVUALEELEERRE-FEAL
50 [ DFAT GFFEAFE 4560 A) TR O 72V UK Bl D& Qo & VUKD BERIE ) ps D534
6.4, K-6.TITRT, 7Zor¥MMELTAKE, VUKSBERRET . ) O EIT R — 7
— ZZIEVME £ 7o T2,
#-6.4 TFUHXLMUELEARKE - JES - WhoaAm (50 BIEAT « HFAREGEE 450 A)

Bj—KRET— A T U HE RERE— A
H H AR TN VRS 7 AR & TN VRS o
Q) [t/h] | (ps) [bar(a)] | (Pop:) [MW] Q) [t/h] | (ps) [bar (a)] (Pope) [MW]
I fiE 50. 0 10. 0 6.7 49. 2 9.8 6.7
PR 72 - - - 27.7 3.9 4.2
B RAE - - - 138. 8 20. 0 20. 6
e/ IME - - - 8.6 5.0 1.0




100
90
80
70

50 A
40 ~
30 -
20 A
10 A

number of event

80
70

60
50

40 A

number of event

10 ~

5 DA D DO NN DN S 0D
N OW G O AT NI YL Y NN
RENENANENC N SN BN NIEN N

ps [bar(a)]

(b)  PRKITBERRIE S D534

80
70
60
50
40 ~

30 -

number of event

20 A

10 A

NS RS 0 A D 90N DO
QN A W @ AT YA Y Y YNNI
RENANENANCAN SN AN SN )

Popt [MW]

(c) A DIAR
K-6.7 T HIMEUT-ZRGE - B - oA (50 [FIERAT « HFAREA G 450 A)



6.5.3 HAEHER

50 EIOFITIZOWT, [AROHLNREZEANT D E NSRRI & 72D 0 E LR %
6.5 VLN BEZ A HICREFE L2 —R)  £-6.6 GLOREITEELZFIH LIz —X)
W27,

BLORE 2 P IS BolditE Lz 7 — 2BV T, 50 [moRITO > b, SLOREL 1 HEA
T BRI RN R RICR D7 —2 (=1 D7 —R)N 5[, [ 2 BOr—2 (n=2) 2% 2 [A],
f3Eansr—A =3)231E, F9EDr—2A (n=9)7° 1 BIFAE LTz, %5 41 BEIIE PRI ERT
ZRET DRI RO IR & R o7, TORRNG, ED XD REFHCHAFEEI AN/
LD HAIEEZ RS D Z LT TE o720, #IEULTOZ ENE 2D,

(a) 50 [EIDOFITOFHZRDH L K-6.8 (Z/ndi Y HLAFEED ﬁ%§<¢é:ﬁorm%
ISR T35, T70bb, EHRREBEFNERH TH L, ZHITAHEE TICRRTEZZ
L35,

(b) 7272L., FAID 1~3 ROFMAEHTTRHID 2 FFRE (13 MW) 282 2 HUHICE® Lz
Lald, £ IR BELZRET D LI MEITRKRIZR D (£-6.5),

7.0%

6.0% -

5.0%

4.0%

IRR (%)

3.0%

2.0% — o
—&— Optimized WHG

1.0% +— .
= Standard machine WHG

0.0%

No. of WHG

X-6.8 T X IMELTEARRE - [EHOHEOYOREMNHEH DT

¥, SUARE LU I CERE LT T, EER BN L2 r—2 2/ L, SINEEL
BALTE NS RN YE L — AL 4 ENZRED Lz (-6.6), ZDOZ L,

() MRNEBZEATLHAIE, BELRZENT 20 TIERL, P BICRERG L2559
WGBS L ENEETH D,



Output of Well

IRR when No. of wells are used to WHP

MW of 9 | MW of 0
) Well-1 Well-2 Well-3 Well-4 Well-5 Well-6 Well-7 Well-8 Well-9 | wells are | wells are
Trial No- {1y mMw] | Mwg MW] MW] mwl | mwy | Mwl | (Mw] | usedto | usedto a 2 9 & 2 ® v ¥ ® ©
WHP | wHP

1 13.7 14.2 3.0 8.6 13.3 5.7 7.0 11.5 4.1 75.9 60.0 7.8% 8.2% 7.7% 7.6% 7.6% 7.4% 7.2% 7.1% 7.2% 7.6%
2 2.4 8.7 8.4 4.8 6.0 4.0 4.7 2.7 11.7 50.1 51.0 6.0% 5.8% 5.5% 5.3% 5.1% 4.8% 4.7% 4.1% 4.6% 6.2%
3 6.0 2.6 6.5 15.9 12.9 10.1 5.7 8.1 4.1 67.4] 60.0 7.2% 6.6% 6.3% 6.7% 6.8% 6.7% 6.5% 6.3% 6.3% 7.4%
4 10.4 4.5 3.8 9.7 9.6 3.5 1.3 2.3 3.1 45.2 46.2 5.4% 5.2% 5.0% 4.7% 4.4% 4.3% 4.2% 4.1% 4.2% 5.5%
5 3.1 3.3 1.8 7.7 17.0 7.8 9.5 4.9 4.6 56.0) 57.3 6.6% 6.2% 5.6% 5.4% 5.7% 5.6% 5.4% 5.2% 5.2% 6.9%
6| 3.4 7.5 13.4 4.5 16.0 6.8 1.5 4.1 4.9 58.2 59.0 6.8% 6.5% 6.4% 6.1% 6.0% 5.8% 5.7% 5.6% 5.6% 7.1%
7 7.3 13.5 10.9 6.8 4.7 8.4 5.5 1.1 13.9 67.8 60.0 7.0% 7.4% 7.5% 7.2% 6.9% 6.7% 6.4% 5.9% 6.5% 7.2%
8| 1.4 7.0 5.3 2.8 4.1 5.2 6.8 5.3 5.2 40.5 41.3 4.6% 4.4% 4.2% 4.0% 3.8% 3.6% 3.5% 3.3% 3.3% 4.8%
9 5.9 3.3 14.6 17.1 9.8 5.2 2.9 8.5 13.4 75.7 60.0 7.1% 6.8% 7.0% 7.4% 7.3% 7.0% 6.6% 6.5% 7.0% 7.4%
10, 3.2 3.1 11.6 1.4 3.4 10.5 4.4 5.1 10.2 49.5 50.6 5.9% 5.7% 5.4% 5.3% 4.9% 4.9% 4.6% 4.2% 4.5% 6.1%
11 5.1 13.8 9.4 4.4 7.6 5.6 10.7 1.1 2.0 56.0) 56.9 6.8% 6.4% 6.1% 5.9% 5.8% 5.6% 5.4% 5.4% 5.4% 7.1%
12 10.0 2.6 10.9 15.5 13.2 4.6 1.7 6.4 2.8 63.4] 60.0 7.5% 6.9% 7.0% 6.9% 6.6% 6.4% 6.3% 6.1% 6.1% 7.4%
13 6.2 37 8.4 26 93 57 2.0 6.6 4.7 162 478 5.4%]  52%|  5.0%| _ 4.8%| _ 4.6%| _ 45%|  44%| _ 42%| _ 4.1%] _ 57%
14 5.8 7.3 6.2 2.8 4.2 6.5 12.1 13.0 3.6 57.6 60.0 6.9% 6.7% 6.4% 5.9% 5.4% 5.1% 5.3% 5.4% 5.4% 7.3%
15| 25 105 153 3.4 8.5 31 2.0 13 6.7 51.7 52.8 6.2%]  59%| _ 57%| _ 56%| _ 53%| _ 52%|  50%| _ 50%| _ 4.9%| _ 6.4%
16 12.6 10.9 5.0 2.4 11.7 6.6 4.8 5.3 3.6 58.8 60.0 7.2% 6.9% 6.7% 6.5% 6.2% 6.0% 5.9% 5.7% 5.7% 7.3%
17 1.2 11.8 1.9 2.1 5.0 8.7 9.0 13.5 4.1 53.8 55N 6.5% 6.3% 6.1% 5.5% 5.1% 5.0% 5.0% 5.1% 5.0% 6.7%
18 4.5 7.9 5.5 2.8 12.7 14.1 4.9 9.3 4.6 62.2 60.0 6.9% 6.8% 6.4% 5.8% 6.1% 6.1% 5.9% 5.8% 5.8% 7.4%
19 8.1 6.1 14.3 7.0 2.5 1.9 8.6 15.5 4.0 63.8 60.0 7.3% 7.0% 7.1% 6.8% 6.4% 5.9% 5.9% 6.0% 6.1% 7.4%
20 11.0 14.0 1.0 37 2.8 25 10.6 10.2 8.9 62.4 60.0 7.4%| _ 72%| _ 7.1%| _ 6.6%| _ 62%| _ 58%|  57%| _ 58%| _ 6.0%| _ 7.3%
21 4.0 17.4 2.7 6.7 3.3 4.5 4.5 7.6 7.4 54.5 54.6 6.3% 6.3% 6.1% 5.9% 5.7% 5.6% 5.3% 5.1% 5.2% 6.6%
22 18.7 10.6 8.3 3.1 2.0 8.3 13.0 1.9 43 751 60.0 8.3%| _ 8.2%| _ 8.1%| _ 7.7%| _ 7.2%| _ 7.4%|  7.2%| _ 7.2%| _ 7.2%| _ 7.6%
23 9.5 3.9 12.8 3.2 2.3 10.5 10.2 15.4 2.6 66.0 60.0 7.4% 6.9% 7.2% 6.6% 6.0% 6.1% 6.2% 6.2% 6.3% 7.4%
24, 3.7 3.8 11.6 5.0 4.2 3.2 1.4 15.5 5.6 50.6 52.1 6.1% 5.8% 5.5% 5.2% 5.0% 4.8% 4.2% 4.7% 4.7% 6.3%
25| 9.0 5.5 1.0 3.6 7.0 13.6 2.6 14.2 4.9 57.5 58.1 6.8% 6.6% 6.3% 5.7% 5.5% 5.7% 5.3% 5.5% 5.5% 7.0%
26 36 35 98 77 55 26 92 3.8 52 177 29.1 57%]  55%| _ 52%]  4.9%| _ 48%| _ 4.6%|  44%| _ 43%| _ 43%] _ 59%
27 2.7 4.3 8.0 4.0 6.0 6.5 8.8 1.3 10.5 48.9 50.5 5.9% 5.7% 5.4% 5.2% 5.0% 4.7% 4.4% 4.0% 4.4% 6.1%
28 6.3 19.1 9.8 2.9 8.0 3.2 8.5 13.9 2.7 69.6 60.0 7.1% 7.8% 7.7% 7.5% 7.1% 6.8% 6.7% 6.7% 6.7% 7.4%
29 8.8 9.9 4.0 6.8 2.3 4.1 14.8 11.1 3.9 61.6 60.0 7.2% 7.1% 6.7% 6.5% 6.0% 5.5% 5.9% 5.8% 5.8% 7.4%
30 3.7 4.4 6.7 4.8 2.4 3.6 1.9 17.3 7.3 48.7 48.8 5.7% 5.4% 5.2% 4.9% 4.7% 4.2% 3.5% 4.4% 4.4% 5.9%
31 10.9 1.8 8.0 7.8 5.8 1.2 4.5 2.6 19.0 57.7 58.5 6.8% 6.7% 6.5% 6.2% 6.0% 5.4% 4.9% 4.3% 5.5% 7.1%
32 3.1 9.3 8.5 7.2 3.7 2.4 1.9 1.2 2.8 37.6 39.0 4.1% 3.9% 3.7% 3.5% 3.3% 3.2% 3.1% 3.1% 3.1% 4.4%
33 2.3 26 6.9 16.6 41 2.9 6.9 10.1 3.8 546 55.8 6.6%) _ 6.1%| _ 58%| _ 58%| _ 56%| _ 54%|  52%|  50%| _ 51%| _ 6.8%
34 15.1 6.9 8.7 6.0 5.9 6.1 4.7 2.8 4.6 57.0 58.4 7.0% 6.8% 6.5% 6.2% 6.0% 5.8% 5.6% 5.5% 5.5% 7.1%
35) 5.6 7.9 5.0 1.6 3.7 16.1 3.2 3.6 3.6 47.2 48.0 5.5% 5.3% 5.1% 5.0% 4.8% 4.7% 4.5% 4.4% 4.4% 5.8%
36 1.2 11.4 14.0 1.7 2.3 4.1 7.2 2.3 2.9 44.2 44.9 5.2% 5.0% 4.7% 4.6% 4.5% 4.3% 4.1% 4.1% 4.1% 5.3%
37 25 36 6.6 6.1 73 45 8.1 36 4.4 137 24.9 5106 4.9%| _ 4.6%|  44%| _ 42%|  3.9%|  3.7%| _ 3.7%| _ 3.7%|  53%
38 3.6 4.0 2.7 10.2 6.0 3.6 7.5 6.0 1.9 42.7 44.3 5.0% 4.7% 4.6% 4.3% 4.1% 3.8% 3.7% 3.6% 3.6% 5.2%
39 17.9 8.8 4.7 2.0 4.6 2.1 6.2 10.6 7.6 60.5 60.0 7.3% 7.1% 6.9% 6.7% 6.6% 6.0% 5.7% 5.9% 5.9% 7.3%
40 2.5 8.0 3.6 3.8 4.1 7.2 3.6 4.7 10.4 44.8 46.1 5.3% 5.2% 5.0% 4.8% 4.6% 4.3% 4.0% 3.5% 3.9% 5.5%
41 3.3 7.4 5.3 3.2 4.0 6.1 5.3 2.1 13.0 46.6 47.6 5.5% 5.2% 5.0% 4.8% 4.6% 4.4% 4.2% 3.4% 4.2% 5.7%
42 5.0 13.8 4.9 3.8 1.4 4.2 9.7 6.5 11.6 57.2 59.3 6.8% 6.7% 6.5% 6.2% 5.6% 5.1% 5.2% 5.0% 5.4% 7.2%
43 13.6 3.8 7.8 2.6 2.2 3.5 5.4 5.5 4.8 46.1 47.8 5.5% 5.3% 5.1% 4.9% 4.8% 4.7% 4.5% 4.3% 4.3% 5.7%
44 3.8 6.7 1.9 5.1 9.7 2.8 2.9 5.9 5.7 41.6 43.5 4.9% 4.7% 4.6% 4.3% 4.1% 4.0% 3.8% 3.6% 3.5% 5.1%
45 5.8 3.7 3.4 4.9 1.4 10.1 6.3 4.6 3.2 40.8 41.4 4.5% 4.3% 4.1% 4.0% 3.9% 3.7% 3.5% 3.4% 3.4% 4.8%
46 25 33 204 57 14.4 3.9 6.5 3.0 93 64.8 50.0 6.0%] _ 6.3%| _ 7.1%| _ 6.7%| _ 6.7%| _ 6.5%|  6.3%| _ 6.0%| _ 6.2%| _ 7.2%
47 20.6 3.2 3.9 2.3 13.1 3.9 2.7 4.2 7.2 57.2 56.6 6.9% 6.7% 6.5% 6.3% 6.1% 5.9% 5.7% 5.6% 5.7% 6.9%
48| 16.8 6.5 4.0 14.1 3.9 7.1 4.0 6.3 3.5 62.1 60.0 7.4% 7.1% 6.9% 6.7% 6.4% 6.2% 6.1% 6.0% 6.1% 7.4%
49 6.3 4.5 4.4 5.2 15.4 14.1 7.0 10.5 4.9 67.7 60.0 7.1% 6.6% 6.3% 5.9% 6.3% 6.5% 6.3% 6.3% 6.3% 7.4%
50 12.9 36 108 17.8 11.0 122 6.4 14.4 194] 1013 60.0 8.10%]  7.6%| _ 7.6%| _ 7.9%| _ 7.9%| _ 8.0%| _ 7.8%| _ 8.0%| _ 8.7%| _ 7.8%
Average 7.0 72 73 6.0 6.9 6.1 6.0 7.2 6.4 56.4) 54.2 6.4%| _ 6.2%| _ 6.0%| _ 58%| _ 56%| _ 54%| _ 52%| _ 51%| _ 52%| _ 6.6%
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Output of Well IRR when No. of wells are used to WHP
MW of 9 [ MW of 0
" Well-1 Well-2 Well-3 Well-4 Well-5 Well-6 Well-7 Well-8 Well-9 [ wells are | wells are
TrialNo- | v | vwy | wg | pwg | pwg | vwg | wg | wg | wg | usedto | usedto a4 2 9 & ® ® v 8 ® ®
WHP WHP

1 13.7 14.2 3.0 8.6 13.3 5.7 7.0 11.5 4.1 66.5 60.0 7.5% 7.6% 7.1% 7.0% 6.9% 6.6% 6.4% 6.3% 6.3% 7.6%
2 2.4 8.7 8.4 4.8 6.0 4.0 4.7 2.7 11.7 49.1 51.0 6.0% 5.8% 5.5% 5.3% 5.1% 4.8% 4.7% 4.1% 4.5% 6.2%
3 6.0 2.6 6.5 15.9 12.9 10.1 5.7 8.1 4.1 60.4 60.0 7.2% 6.6% 6.3% 6.2% 6.2% 6.0% 5.8% 5.6% 5.6% 7.4%
4 10.4 4.5 3.8 9.7 9.6 3.5 1.3 2.3 3.1 45.2 46.2 5.4% 5.2% 5.0% 4.7% 4.4% 4.3% 4.2% 4.1% 4.2% 5.5%
5 3.1 3.3 1.8 7.7 17.0 7.8 9.5 4.9 4.6 50.1 57.3 6.6% 6.2% 5.6% 5.4% 5.1% 4.9% 4.7% 4.5% 4.5% 6.9%
6 3.4 7.5 13.4 4.5 16.0 6.8 1.5 4.1 4.9 50.7 59.0 6.8% 6.5% 6.1% 5.9% 5.2% 5.0% 4.9% 4.7% 4.7% 7.1%
7 7.3 13.5 10.9 6.8 4.7 8.4 5.5 11 13.9 61.7 60.0 7.0% 7.1% 7.2% 6.9% 6.6% 6.5% 6.1% 5.5% 5.9% 7.2%
8 1.4 7.0 53 2.8 4.1 5.2 6.8 53 52 40.5 41.3 4.6% 4.4% 4.2% 4.0% 3.8% 3.6% 3.5% 3.3% 3.3% 4.8%
9 5.9 3.3 14.6 17.1 9.8 5.2 2.9 8.5 13.4 63.4 60.0 7.1% 6.8% 6.6% 6.5% 6.5% 6.1% 5.6% 5.6% 5.9% 7.4%
10 3.2 3.1 11.6 14 3.4 10.5 4.4 5.1 10.2 48.7 50.6 5.9% 5.7% 5.3% 5.2% 4.8% 4.8% 4.5% 4.1% 4.4% 6.1%
11 5.1 13.8 9.4 4.4 7.6 5.6 10.7 1.1 2.0 53.0 56.9 6.8% 6.1% 5.8% 5.6% 5.4% 5.2% 5.0% 5.0% 5.0% 7.1%
12 10.0 2.6 10.9 15.5 13.2 4.6 1.7 6.4 2.8 56.3 60.0 7.5% 6.9% 7.0% 6.4% 5.9% 5.7% 5.6% 5.3% 5.4% 7.4%
13 6.2 3.7 8.4 2.6 9.3 5.7 2.0 6.6 4.7 46.2 47.8 5.4% 5.2% 5.0% 4.8% 4.6% 4.5% 4.4% 4.2% 4.1% 5.7%
14 5.8 7.3 6.2 2.8 4.2 6.5 12.1 13.0 3.6 54.2 60.0 6.9% 6.7% 6.4% 5.9% 5.4% 5.1% 5.1% 5.0% 5.0% 7.3%
15 25 10.5 15.3 3.4 8.5 3.1 4.0 1.3 6.7 47.3 52.8 6.2% 5.9% 5.2% 5.0% 4.8% 4.6% 4.5% 4.4% 4.4% 6.4%
16 12.6 10.9 5.0 2.4 11.7 6.6 4.8 5.3 3.6 55.8 60.0 7.0% 6.6% 6.4% 6.3% 5.9% 5.7% 5.5% 5.4% 5.3% 7.3%
17 1.2 11.8 1.9 2.1 5.0 8.7 9.0 13.5 4.1 50.0 55.7 6.5% 6.2% 5.9% 5.4% 4.9% 4.9% 4.8% 4.7% 4.6% 6.7%
18 4.5 7.9 5.5 2.8 12.7 14.1 4.9 9.3 4.6 57.1 60.0 6.9% 6.8% 6.4% 5.8% 5.9% 5.6% 5.4% 5.3% 5.3% 7.4%
19 8.1 6.1 14.3 7.0 2.5 19 8.6 15.5 4.0 55.8 60.0 7.3% 7.0% 6.7% 6.4% 6.0% 5.6% 5.5% 5.2% 5.3% 7.4%
20 11.0 14.0] 1.0 3.7 4.8 2.5 10.6 10.2 8.9 59.0 60.0 7.4% 6.9% 6.8% 6.3% 5.8% 5.4% 5.3% 5.5% 5.6% 7.3%
21 4.0 17.4] 2.7 6.7 3.3 4.5 4.5 7.6 7.4 48.2 54.6 6.3% 5.5% 5.3% 5.1% 4.9% 4.8% 4.4% 4.3% 4.4% 6.6%
22 18.7 10.6 8.3 3.1 2.0 8.3 13.0 11.9 4.3 64.2 60.0 7.5% 7.5% 7.3% 6.9% 6.3% 6.2% 6.2% 6.1% 6.1% 7.6%
23 9.5 3.9 12.8 3.2 2.3 10.5 10.2 15.4 2.6 59.5 60.0 7.4% 6.9% 7.0% 6.4% 5.8% 5.9% 6.0% 5.6% 5.6% 7.4%
24 3.7 3.8 11.6 5.0 4.2 3.2 14 15.5 5.6 45.1 52.1 6.1% 5.8% 5.4% 5.1% 4.9% 4.7% 4.1% 4.0% 4.0% 6.3%
25 9.0 5.5 1.0 3.6 7.0 13.6 2.6 14.2 4.9 51.5 58.1 6.8% 6.6% 6.3% 5.7% 5.5% 5.4% 5.0% 4.8% 4.8% 7.0%
26 3.6 3.5 9.8 7.7 55 2.6 9.2 3.8 5.2 47.7 49.1 5.7% 5.5% 5.2% 4.9% 4.8% 4.6% 4.4% 4.3% 4.3% 5.9%
27 2.7 4.3 8.0 4.0 6.0 6.5 8.8 1.3 10.5 48.9 50.5 5.9% 5.7% 5.4% 5.2% 5.0% 4.7% 4.4% 4.0% 4.4% 6.1%
28 6.3 19.1 9.8 2.9 8.0 3.2 8.5 13.9 2.7 58.7 60.0 7.1% 7.0% 6.9% 6.7% 6.3% 6.0% 5.9% 5.5% 5.6% 7.4%
29 8.8 9.9 4.0 6.8 23 4.1 14.8 11.1 3.9 57.3 60.0 7.2% 7.1% 6.7% 6.5% 6.0% 5.5% 5.5% 5.4% 5.4% 7.4%
30 3.7 4.4 6.7 4.8 2.4 3.6 19 17.3 7.3 42.5 48.8 5.7% 5.4% 5.2% 4.9% 4.7% 4.2% 3.5% 3.6% 3.6% 5.9%
31 10.9 18 8.0 7.8 5.8 1.2 4.5 2.6 19.0 49.7 58.5 6.8% 6.7% 6.5% 6.2% 6.0% 5.3% 4.9% 4.2% 4.7% 7.1%
32 3.1 9.3 8.5 7.2 3.7 2.4 1.9 1.2 2.8 37.6 39.0 4.1% 3.9% 3.7% 3.5% 3.3% 3.2% 3.1% 3.1% 3.1% 4.4%
33 2.3 2.6 6.9 16.6 4.1 4.9 6.9 10.1 3.8 49.0 55.8 6.6% 6.1% 5.8% 5.2% 5.0% 4.8% 4.5% 4.4% 4.4% 6.8%
34 15.1 6.9 8.7 6.0 59 6.1 4.7 2.8 4.6 52.9 58.4 6.5% 6.3% 6.0% 5.7% 5.5% 5.2% 5.1% 5.0% 5.0% 7.1%
35 5.6 7.9 5.0 1.6 3.7 16.1 3.2 3.6 3.6 42.1 48.0 5.5% 5.3% 5.1% 5.0% 4.8% 4.0% 3.8% 3.7% 3.7% 5.8%
36 12 114 14.0 1.7 2.3 4.1 7.2 2.3 2.9 40.4 44.9 5.2% 4.9% 4.2% 4.1% 3.9% 3.8% 3.6% 3.5% 3.5% 5.3%
37 25 3.6 6.6 6.1 7.3 4.5 8.1 3.6 4.4 43.7 44.9 5.1% 4.9% 4.6% 4.4% 4.2% 3.9% 3.7% 3.7% 3.7% 5.3%
38 3.6 4.0 2.7 10.2 6.0 3.6 7.5 6.0 1.9 42.7 44.3 5.0% 4.7% 4.6% 4.3% 4.1% 3.8% 3.7% 3.6% 3.6% 5.2%
39 17.9 8.8 4.7 2.0 4.6 2.1 6.2 10.6 7.6 53.7 60.0 6.5% 6.3% 6.1% 5.9% 5.8% 5.1% 4.8% 5.0% 5.1% 7.3%
40 2.5 8.0 3.6 3.8 4.1 7.2 3.6 4.7 10.4 44.8 46.1 5.3% 5.2% 5.0% 4.8% 4.6% 4.3% 4.0% 3.5% 3.9% 5.5%
41 3.3 7.4 5.3 3.2 4.0 6.1 5.3 2.1 13.0 44.4 47.6 5.5% 5.2% 5.0% 4.8% 4.6% 4.4% 4.2% 3.4% 3.9% 5.7%
42 5.0 13.8 4.9 3.8 14 4.2 9.7 6.5 11.6 53.3 59.3 6.8% 6.4% 6.1% 5.9% 5.3% 4.7% 4.8% 4.6% 5.0% 7.2%
43 13.6 3.8 7.8 2.6 2.2 3.5 5.4 5.5 4.8 43.4 47.8 5.1% 4.9% 4.7% 4.5% 4.4% 4.3% 4.0% 3.9% 3.8% 5.7%
44 3.8 6.7 1.9 5.1 9.7 2.8 2.9 5.9 5.7 41.6 43.5 4.9% 4.7% 4.6% 4.3% 4.1% 4.0% 3.8% 3.6% 3.5% 5.1%
45 5.8 3.7 34 4.9 1.4 10.1 6.3 4.6 3.2 40.8 41.4 4.5% 4.3% 4.1% 4.0% 3.9% 3.7% 3.5% 3.4% 3.4% 4.8%
46 25 3.3 20.4 5.7 14.4 3.9 6.5 3.0 9.3 52.2 60.0 6.9% 6.3% 6.1% 5.7% 5.3% 5.2% 5.0% 4.5% 4.8% 7.2%
47 20.6 3.2 3.9 2.3 13.1 3.9 2.7 4.2 7.2 45.6 56.6 5.7% 5.5% 5.3% 5.1% 4.6% 4.3% 4.1% 4.0% 4.1% 6.9%
48 16.8 6.5 4.0 14.1 3.9 7.1 4.0 6.3 3.5 53.1 60.0 6.7% 6.5% 6.3% 5.6% 5.4% 5.2% 5.1% 5.0% 5.0% 7.4%
49 6.3 4.5 4.4 5.2 15.4 14.1 7.0 10.5 4.9 60.1 60.0 7.1% 6.6% 6.3% 5.9% 5.8% 5.8% 5.6% 5.6% 5.6% 7.4%
50 12.9 3.6 10.8 17.8 11.0 12.2 6.4 14.4 19.1 79.3 60.0 7.9% 7.3% 7.4% 7.1% 7.2% 7.2% 7.0% 6.9% 7.2% 7.8%
Average 7.0 7.2 7.3 6.0 6.9 6.1 6.0 7.2 6.4 51.3 54.2 6.3% 6.0%| 5.8% 5.5% 5.2%) 5.0% 4.8% 4.6%)| 4.7%) 6.6%
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ZOZLE BEHHIORENO B F R D, FAITITOWNT, $¢m% BATOH T (W)
(n=0 DIFE) . mEHE LB B OFEH I B) (=9 O5E) . EREmZE M L7
RIS OEIHIT) () & LT AL ﬂ?éB&C@%ﬁ%mbk%@ﬂﬂ%ﬂpﬁﬂ7?%éo

B-6.9, £-6.7 76, FIAMICEEMNEZIT O & oBONREFT OV /113 66.2 MW & 720,
PRI EFTOWEIH T) 54.2 MWIZxE L, 3. 8% W H 13 i T & o208, BRMESZ R L THA
15O R ERE A ThR VW E T 51,2 MW & 5. 4% L TLE 9, ﬁm%ﬁaﬁm%ﬁ@v
EDIHHBORHEIC G bE T RERFEEZRETEHILTHLIND, ZOREEENT 2D
X, JLOER I EICHET 2 2 AR ETH D,
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Optimized output of Centralized GPP [MW]

@ Total of WHG (Optimized case) M Total of WHG (Standard machine case)

X-6.9 EPRIFEEN OIS 5 I EFT O H )

#-6. 7 SEPRBEERTO M T D BB O W)

g LT FEYE LA H D
IE Pl A
. e B ERT (B) Sy BOMIE EERT (C)
50 AT D 54.2 MW 56.2 MW 51.2 MW
SEIH T (1. 000) (1. 038) (0. 946)




6.6 EFEEEHOHKL

I THO, B E . ENOREDOHRDOREY | K-4. 11280 T 1 208 (Well-1) 23
A EWEAZE X L D, AKEHS Well-1 £ TOEREA Lilkn]l & 4%, ZOHE. (a)
Well-1 DZEK b ZAKMIEE CARMBIEEITE Tl L 9 ROAEFEHZFIH U 7o h RS & T 4 sk
T 5, (b) Well-1IZHLARERMMAXET DA 7V v REREERZERT 5 (JLAFEEITER
AISE 3AFICRETH L L), (OWell-1 DFIAZH XL, 8 ROEEHOHRZFIH LI-EHR
HEMEZERTDH, O3B ORIENEZHND (1X-6.10),

(a) 9 AF|HEPRRERT (b) /~"A 7V v RASEERT (c) 8 AF| LRI ERT
[X-6. 10 1 RKOHUH 2354 O B Z Gl
ZDH L, (a) D7 —RIZBWTIEL, AFEHIZIB T A MOETH OV KBk 7123 10. 0 bar (a)
THdHZEND Well-1 OBERBIERE (L) IZ K 2 ETVE T O572100 Well-1 OHLAJE ) & D TEHL
WENH D, BLIOENZEHDH EFOSRR[MEIIFADTE00, 22 Tlid Well-1 O824+ K-

6.8 DRRITARE L7z,

#*-6.8 HERRYUI Well-1 OHLAREDGE

BLaEA
(ps) [bar(a) ]

10 11 12 113 14 15 16 17 18 19 20

K (Qs) [t/h] | 50.0]48.8 | 47.6 | 46.3 | 45.0 | 43.6 | 42.1[40.6|39.2|37.3|35.6

(JE) Well-1 OHLHAMEZ Q, = -0.017p,2+21. 135 [kg/s], hy, = 2,200 [k]/kg]l & L7~

2D 3 —ATHOWT, GUHERRAE (L) & FEIT ORFE & OBIRORER R4 X-6. 11 (277,
FT. S AROHEFRREER & 9 RKOETREEHTOLE 2T 5 &, i (L) 10km OFEFHN T
X 9 ROEPRREFTZEH L2 FBARTHD Z EN0nD, RIZ, 9 ROEFRIBERT &
A7V v RREEAT & 2 k95 & BHEEQ.) 7. 5km LLUF Tl 9 KOEFREBEHNAF] T, £
WL EDEBECIIANA 7V » REIREBEHNAGR & 2oz, ~NA 7Y v FADEEFTIIEAK S
A FIFREORBEEZ R LT,

N U R SRR
(1) Eo2< PP LRI ICH > THRIHAT 2 Z ENEENDL 2 &,



(ii) PEAE(Ly) 23 7. 5km PAN THIVTZE KL E Tt L, P RREFN 2 EHT 2 2 ENA

FTHD,

(iii) Bk (Lo) 23 7. 5km B 2 285A 1%, PLORERIE EHAB LYz 7V v FAIE
N AEFTH S

LWz 5,

7.2%
L1= 1 km

7.0%
° —— Hybrid PP

(Condensing)

S8% T ——aaa-a-a

(Back
pressure)
Centralized PP
6.2% (9 wells)

6.4%

IRR (%)

6.0% Centralized PP
(8 wells)

5.8%

5.6%

Distance (L2) (km)

X-6.11 1 AROEHDEWIEES OIS EHT OB

6.7 ORBOBRZEBEETOMR

PLEDSHRE, EARYLOREOBEZREIN 5 MV T 2,600 US$/KW, EXGLOREOELEN
1,600 US$/kW LRE LIca ThHhDH, T 2 THERARIIAFEOEHE L 5 MW T 2,000 US$/KW,
HHEZA 1, 300 USS/KW F TR F L7z ERE L CRBRD T 21T > TH L 5,

F9. BHPEAOLRICE L X, 5 FOFIHTHEADIRITENIRDN, e OSEN I
LD (X-6.12(b)), KIZ 1 ARKDHHDEWGEDORNTH L0, ZOGEE, HEE (L) 23 4.0
km LA EIZ72 D &g 70w RERIESERBINAEF E 725 (X-6.13(b)),

PLEIERIR, PRI ERNANA 7Y » NRIREFR LV AR THLHZ L E2WiE->TWVDEIN, &K
HEABIZE LT, BBRRWERA GO, bbb, K-6.14(b) I/ D K D2, &AKIED
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Output of Well IRR when No. of wells are used to WHP
MW of 9 [ MW of O
. Well-1 Well-2 Well-3 Well-4 Well-5 Well-6 Well-7 Well-8 Well-9 | wells are | wells are
TaNo | wy | opwr | wr | pawr | wr | mwl | pwg | w) | Mwg | usedto | usedto ! 2 2 4 S g ! 8 R g
WHP WHP

1 13.7 14.2 3.0 8.6 13.3 5.7 7.0 115 4.1 75.9 60.0 8.1% 8.7%! 8.3% 8.3% 8.5% 8.4% 8.3% 8.3% 8.4% 7.6%
2 2.4 8.7 8.4 4.8 6.0 4.0 4.7 2.7 11.7 50.1 51.0 6.2% 6.1% 6.1% 5.9%: 5.9% 5.7% 5.6% 5.1% 5.6% 6.2%
3 6.0 2.6 6.5 15.9 12.9 10.1 5.7 8.1 4.1 67.4 60.0 7.5% 7.0%: 6.8% 7.4% 7.6% 7.6% 7.5% 7.4% 7.4% 7.4%
4 10.4 4.5 3.8 9.7 9.6 35 1.3 23 3.1 45.2 46.2 5.7% 5.6% 5.5% 5.4% 5.3% 5.2% 5.2% 5.2% 5.2% 5.6%
5 3.1 3.3 1.8 7.7 17.0 7.8 9.5 4.9 4.6 56.0 57.3 6.8% 6.5% 6.1% 6.0%: 6.5% 6.4% 6.3% 6.2% 6.2% 7.0%
6 34 7.5 13.4 4.5 16.0 6.8 1.5 4.1 4.9 58.2 59.0 7.0% 6.8% 6.9% 6.8% 6.8% 6.8% 6.7% 6.7% 6.6% 7.1%
7 7.3 13.5 10.9 6.8 4.7 8.4 5.5 1.1 13.9 67.8 60.0 7.2% 7.8% 8.1% 8.0% 7.7% 7.7% 7.5% 7.0% 7.6% 7.2%
8 1.4 7.0 5.3 2.8 4.1 5.2 6.8 5.3 5.2 40.5 41.3 4.8% 4.7% 4.7% 4.6% 4.5% 4.4% 4.4% 4.3% 4.3% 4.9%
9 5.9 3.3 14.6 17.1 9.8 5.2 2.9 8.5 13.4 75.7 60.0 7.3% 7.2% 7.5% 8.1%: 8.2% 8.0% 7.6% 7.6% 8.1% 7.4%
10 3.2 3.1 11.6 1.4 34 10.5 4.4 5.1 10.2 49.5 50.6 6.1% 6.0% 5.9% 5.9%! 5.6% 5.7% 5.5% 5.2% 5.6% 6.2%
11 5.1 13.8 9.4 4.4 7.6 5.6 10.7 1.1 2.0 56.0 56.9 7.0% 6.9% 6.8% 6.7% 6.6% 6.5% 6.5% 6.4% 6.5% 7.1%
12 10.0 2.6 10.9 15.5 13.2 4.6 1.7 6.4 2.8 63.4 60.0 7.7% 7.2% 7.5% 7.6% 7.5% 7.4% 7.3% 7.2% 7.2% 7.4%
13 6.2 37 8.4 2.6 9.3 5.7 2.0 6.6 4.7 46.2 47.8 5.7% 5.6% 5.5% 5.5% 5.3% 5.4% 5.3% 5.2% 5.2% 5.8%
14 5.8 7.3 6.2 2.8 4.2 6.5 12.1 13.0 3.6 57.6 60.0 7.1% 7.0% 6.9% 6.6% 6.2% 6.0% 6.3% 6.5% 6.5% 7.3%
15 2.5 10.5 15.3 3.4 8.5 3.1 4.0 13 6.7 51.7 52.8 6.3% 6.3% 6.4% 6.3% 6.2% 6.1% 6.0% 6.0% 6.0% 6.4%
16 12.6 10.9 5.0 2.4 11.7 6.6 4.8 5.3 36 58.8 60.0 7.4% 7.4% 7.3% 7.2% 7.1% 7.0% 6.9% 6.8% 6.8% 7.3%
17 1.2 11.8 1.9 2.1 5.0 8.7 9.0 13.5 4.1 53.8 55.7 6.6% 6.6% 6.5% 6.1% 5.7% 5.8% 5.9% 6.1% 6.0% 6.8%
18 4.5 7.9 5.5 2.8 12.7 14.1 4.9 9.3 4.6 62.2 60.0 7.1% 7.2% 6.9% 6.4% 6.9% 7.0% 7.0% 6.9% 6.9% 7.4%
19 8.1 6.1 14.3 7.0 25 19 8.6 15.5 4.0 63.8 60.0 7.5% 7.4% 7.7% 7.5% 7.2% 6.9% 6.9% 7.1% 7.2% 7.4%
20 11.0 14.0 1.0 3.7 4.8 2.5 10.6 10.2 8.9 62.4 60.0 7.6% 7.7%: 7.7% 7.3%. 7.0% 6.7% 6.7% 6.9% 7.1% 7.3%
21 4.0 17.4 2.7 6.7 3.3 4.5 4.5 7.6 7.4 54.5 54.6 6.5% 6.7%! 6.7% 6.6%! 6.5% 6.5% 6.2% 6.2% 6.3% 6.7%
22 18.7 10.6 8.3 3.1 2.0 8.3 13.0 11.9 4.3 75.1 60.0 8.6% 8.7% 8.7% 8.5% 8.0% 8.1% 8.2% 8.3% 8.4% 7.6%
23 9.5 3.9 12.8 3.2 2.3 10.5 10.2 15.4 2.6 66.0 60.0 7.7% 7.3% 7.8% 7.3% 6.8% 7.1% 7.2% 7.3% 7.4% 7.4%
24 3.7 3.8 11.6 5.0 4.2 3.2 1.4 15.5 5.6 50.6 52.1 6.3% 6.1% 6.0% 5.9% 5.8% 5.6% 5.1% 5.7% 5.7% 6.4%
25 9.0 5.5 1.0 3.6 7.0 13.6 2.6 14.2 4.9 57.5 58.1 7.1% 7.0%: 6.8% 6.3% 6.2% 6.6% 6.3% 6.5% 6.5% 7.0%
26 3.6 3.5 9.8 7.7 5.5 2.6 9.2 3.8 5.2 47.7 49.1 5.9% 5.9%! 5.7% 5.6% 5.5% 5.5% 5.4% 5.3% 5.3% 6.0%
27 2.7 4.3 8.0 4.0 6.0 6.5 8.8 13 10.5 48.9 50.5 6.0% 6.0% 5.9% 5.8%! 5.7% 5.6% 5.4% 5.0% 5.4% 6.1%
28 6.3 19.1 9.8 2.9 8.0 3.2 8.5 13.9 2.7 69.6 60.0 7.3% 8.3% 8.3% 8.2%: 8.0% 7.8% 7.8% 7.8% 7.8% 7.4%
29 8.8 9.9 4.0 6.8 2.3 4.1 14.8 11.1 3.9 61.6 60.0 7.4% 7.5%! 7.3% 7.2% 6.8% 6.4% 6.9% 6.9% 6.9% 7.4%
30 3.7 4.4 6.7 4.8 2.4 3.6 1.9 17.3 7.3 48.7 48.8 5.9% 5.8% 5.7% 5.6% 5.4% 5.0% 4.4% 5.4% 5.4% 5.9%
31 10.9 1.8 8.0 7.8 5.8 1.2 4.5 2.6 19.0 57.7 58.5 7.1% 7.1% 7.0% 6.9% 6.8% 6.2% 5.9% 5.3% 6.6% 7.1%
32 3.1 9.3 8.5 7.2 3.7 2.4 1.9 1.2 2.8 37.6 39.0 4.4% 4.3% 4.3% 4.2% 4.1% 4.1% 4.0% 4.0% 4.0% 4.5%
33 2.3 2.6 6.9 16.6 4.1 4.9 6.9 10.1 3.8 54.6 55.8 6.7% 6.4% 6.3% 6.4% 6.3% 6.2% 6.1% 6.0% 6.1% 6.8%
34 15.1 6.9 8.7 6.0 5.9 6.1 4.7 2.8 4.6 57.0 58.4 7.3% 7.3% 7.2% 7.0%! 6.9% 6.8% 6.7% 6.7% 6.7% 7.1%
35 5.6 7.9 5.0 1.6 3.7 16.1 3.2 3.6 3.6 47.2 48.0 5.7% 5.7% 5.7% 5.6% 5.5% 5.6% 5.5% 5.4% 5.4% 5.8%
36 1.2 11.4 14.0 1.7 2.3 4.1 7.2 2.3 2.9 44.2 44.9 5.3% 5.4%! 5.3% 5.3%! 5.2% 5.2% 5.1% 5.0% 5.0% 5.4%
37 25 3.6 6.6 6.1 7.3 4.5 8.1 3.6 4.4 43.7 44.9 5.3% 5.2% 5.1% 5.0%! 4.9% 4.8% 4.7% 4.7% 4.8% 5.4%
38 3.6 4.0 2.7 10.2 6.0 3.6 7.5 6.0 1.9 42.7 44.3 5.2% 5.1%] 5.1% 4.9% 4.8% 4.7% 4.7% 4.6% 4.6% 5.3%
39 17.9 8.8 4.7 2.0 4.6 2.1 6.2 10.6 76 60.5 60.0 7.6% 7.6%! 7.5% 7.4% 7.4% 6.9% 6.7% 7.0% 7.0% 7.3%
40 25 8.0 3.6 3.8 4.1 7.2 3.6 4.7 10.4 44.8 46.1 5.5% 5.6% 5.5% 5.4% 5.3% 5.2% 4.9% 4.5% 4.9% 5.6%
41 3.3 7.4 5.3 3.2 4.0 6.1 5.3 2.1 13.0 46.6 47.6 5.7% 5.6% 5.5% 5.4% 5.3% 5.2% 5.1% 4.4% 5.2% 5.8%
42 5.0 13.8 4.9 3.8 14 4.2 9.7 6.5 11.6 57.2 59.3 7.0% 7.2% 7.0% 6.9% 6.4% 6.0% 6.1% 6.0% 6.5% 7.2%
43 13.6 3.8 7.8 2.6 2.2 3.5 5.4 5.5 4.8 46.1 47.8 5.9% 5.8% 5.7% 5.7% 5.6% 5.5% 5.4% 5.3% 5.3% 5.8%
44 3.8 6.7 1.9 5.1 9.7 2.8 2.9 5.9 5.7 41.6 43.5 5.1% 5.1%! 5.0% 4.9% 4.9% 4.8% 4.7% 4.6% 4.5% 5.2%
45 5.8 3.7 3.4 4.9 14 10.1 6.3 4.6 3.2 40.8 414 4.8% 4.7% 4.6% 4.6% 4.6% 4.5% 4.5% 4.4% 4.4% 4.9%
46 2.5 33 20.4 5.7 144 3.9 6.5 3.0 9.3 64.8 60.0 7.1% 6.6% 7.6% 7.3%! 7.5% 7.4% 7.3% 7.0% 7.2% 7.2%
47 20.6 3.2 3.9 2.3 13.1 3.9 2.7 4.2 7.2 57.2 56.6 7.2% 7.2% 7.1% 7.0% 6.9% 6.8% 6.7% 6.7% 6.8% 6.9%
48 16.8 6.5 4.0 14.1 3.9 7.1 4.0 6.3 35 62.1 60.0 7.7% 7.6% 7.5% 7.4% 7.3% 7.2% 7.2% 7.2% 7.2% 7.4%
49 6.3 4.5 4.4 5.2 15.4 14.1 7.0 10.5 4.9 67.7 60.0 7.3% 7.0%! 6.8% 6.5% 7.1% 7.5% 7.4% 7.4% 7.4% 7.4%
50 12.9 3.6 10.8 17.8 11.0 12.2 6.4 14.4) 19.1 101.3 60.0 8.4% 8.0% 8.2% 8.6% 8.8% 9.1% 9.0% 9.2% 9.9% 7.8%
Average 7.0 7.2 7.3 6.0 6.9 6.1 6.0 7.2 6.4] 56.4] 54.2 6.6% 6.6% 6.6% 6.5% 6.4% 6.3% 6.2% 6.2% 6.3% 6.6%
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Output of Well IRR when No. of wells are used to WHP
MW of 9 | MW of 0
. Well-1 Well-2 Well-3 Well-4 Well-5 Well-6 Well-7 Well-8 Well-9 | wells are | wells are
Trial No- |y mwy | mwy | omwg | mwg | mwg | mwg | mwg | (Mw) | usedto | usedto 4 2 9 & 2 ® U ® ® ©
WHP WHP

1 13.7 14.2 3.0 8.6 13.3 5.7 7.0 11.5 4.1 66.5 60.0 7.8%) 8.1% 7.7% 7.7% 7.7% 7.5% 7.4% 7.4% 7.5% 7.6%)
2 2.4 8.7 8.4 4.8 6.0 4.0 4.7 2.7 11.7 49.1 51.0 6.2% 6.1% 6.1% 5.9% 5.9% 5.7% 5.6% 5.1% 5.5% 6.2%
3 6.0 2.6 6.5 15.9 12.9 10.1 5.7 8.1 4.1 60.4 60.0 7.5% 7.0% 6.8% 6.9% 7.0% 7.0% 6.8% 6.7% 6.7% 7.4%
4 10.4 45 3.8 9.7 9.6 3.5 1.3 2.3 3.1 45.2 46.2 5.7%) 5.6%) 5.5% 5.4% 5.3% 5.2% 5.2% 5.2% 5.2% 5.6%)
5 3.1 3.3 18 7.7 17.0 7.8 9.5 4.9 4.6 50.1 57.3 6.8%) 6.5%) 6.1% 6.0% 5.8% 5.8% 5.7% 5.5% 5.6% 7.0%
6 3.4 75 13.4 4.5 16.0 6.8 1.5 4.1 4.9 50.7 59.0 7.0% 6.8% 6.6% 6.5% 6.0% 5.9% 5.9% 5.8% 5.8% 7.1%
7 7.3 135 10.9 6.8 4.7 8.4 5.5 1.1 13.9 61.7 60.0 7.2% 7.6% 7.8% 7.7% 7.4% 7.4% 7.2% 6.7% 7.0% 7.2%
8 1.4] 7.0 5.3 2.8 4.1 5.2 6.8 5.3 5.2 40.5 41.3 4.8%) 4.7% 4.7% 4.6% 4.5% 4.4% 4.4% 4.3%) 4.3% 4.9%
9 5.9 3.3 14.6 17.1 9.8 5.2 2.9 8.5 13.4 63.4 60.0 7.3% 7.2% 7.1% 7.2% 7.3% 7.1% 6.6% 6.7% 7.0% 7.4%
10 3.2 3.1 11.6 1.4] 3.4 10.5 4.4 5.1 10.2 48.7 50.6 6.1% 6.0% 5.8% 5.8% 5.5% 5.6% 5.4% 5.1% 5.4% 6.2%
11 5.1 13.8 9.4 4.4 7.6 5.6 10.7 1.1 2.0 53.0 56.9 7.0% 6.5% 6.4% 6.3% 6.3% 6.2% 6.1% 6.1% 6.1% 7.1%
12 10.0 2.6 10.9 15.5 13.2 4.6 1.7 6.4 2.8 56.3 60.0 7.7% 7.2% 7.5% 7.1% 6.7% 6.6% 6.6% 6.4%) 6.5%) 7.4%
13 6.2 3.7 8.4 2.6 9.3 5.7 2.0 6.6 4.7 46.2 47.8 5.7% 5.6% 5.5% 5.5% 5.3% 5.4% 5.3% 5.2% 5.2% 5.8%
14, 5.8 7.3 6.2 2.8 4.2 6.5 12.1 13.0 3.6 54.2 60.0 7.1% 7.0% 6.9% 6.6% 6.2% 6.0% 6.1% 6.1% 6.1% 7.3%
15 2.5 10.5 15.3 3.4 8.5 3.1 4.0 1.3 6.7 47.3 52.8 6.3%) 6.3%) 5.8% 5.7% 5.6% 5.5% 5.5% 5.4%) 5.4%) 6.4%
16 12.6 10.9 5.0 2.4 11.7 6.6 4.8 5.3 3.6 55.8 60.0 7.2% 7.1% 7.0% 7.0% 6.8% 6.6% 6.6% 6.5% 6.5% 7.3%
17 1.2 11.8 1.9 2.1 5.0 8.7 9.0 13.5 4.1 50.0 55.7 6.6% 6.5% 6.4% 5.9% 5.6% 5.7% 5.8% 5.7% 5.6% 6.8%
18 4.5 7.9 5.5 2.8 12.7 14.1 4.9 9.3 4.6 57.1 60.0 7.1% 7.2% 6.9% 6.4% 6.7% 6.5% 6.4% 6.4% 6.4% 7.4%
19 8.1 6.1 14.3 7.0) 2.5 1.9 8.6 15.5 4.0 55.8 60.0 7.5%) 7.4% 7.3% 7.2% 6.9% 6.5% 6.5% 6.3% 6.3% 7.4%
20 11.0 14.0 1.0 3.7 4.8 2.5 10.6 10.2 8.9 59.0 60.0 7.6% 7.3% 7.3% 6.9% 6.6% 6.2% 6.3% 6.5% 6.7% 7.3%
21 4.0 17.4 2.7 6.7 3.3 4.5 4.5 7.6 7.4 48.2 54.6 6.5% 5.9% 5.9% 5.8% 5.7% 5.7% 5.4% 5.3% 5.4% 6.7%!
22 18.7 10.6 8.3 3.1 2.0 8.3 13.0 11.9 4.3 64.2 60.0 7.8% 7.9% 7.9% 7.7% 7.2% 7.2% 7.2% 7.3% 7.3% 7.6%
23 9.5 3.9 12.8 3.2 2.3 10.5 10.2 15.4 2.6 59.5 60.0 7.7% 7.3% 7.6% 7.1% 6.6% 6.8% 7.0% 6.7% 6.7% 7.4%
24 3.7 3.8 11.6 5.0 4.2 3.2 1.4 15.5 5.6 45.1 52.1 6.3% 6.1% 5.9% 5.8% 5.7% 5.5% 5.0% 5.0% 5.0% 6.4%
25 9.0 5.5 1.0 3.6 7.0 13.6 2.6 14.2 4.9 515 58.1 7.1% 7.0% 6.8% 6.3% 6.2% 6.3% 5.9% 5.9% 5.9% 7.0%
26 3.6 35 9.8 7.7 5.5 2.6 9.2 3.8 5.2 47.7 49.1 5.9%) 5.9%) 5.7% 5.6% 5.5% 5.5% 5.4% 5.3% 5.3% 6.0%!
27 2.7 4.3 8.0 4.0 6.0 6.5 8.8 1.3 10.5 48.9 50.5 6.0% 6.0% 5.9% 5.8% 5.7% 5.6% 5.4% 5.0% 5.4% 6.1%
28 6.3 19.1 9.8 2.9 8.0 3.2 8.5 13.9 2.7 58.7 60.0 7.3% 7.5% 7.5% 7.4% 7.2% 6.9% 6.9% 6.7% 6.7% 7.4%
29 8.8 9.9 4.0 6.8 2.3 4.1 14.8 11.1 3.9 57.3 60.0 7.4% 7.5% 7.3% 7.2% 6.8% 6.4% 6.5% 6.5% 6.5% 7.4%
30 3.7 44 6.7 4.8 2.4 3.6 1.9 17.3 7.3 42.5 48.8 5.9%) 5.8%) 5.7% 5.6% 5.4% 5.0% 4.4% 4.6% 4.6% 5.9%!
31 10.9 1.8 8.0 7.8 5.8 1.2 4.5 2.6 19.0 49.7 58.5 7.1% 7.0% 7.0% 6.9% 6.8% 6.2% 5.8% 5.2% 5.7% 7.1%
32 3.1 9.3 8.5 7.2 3.7 2.4 1.9 1.2 2.8 37.6 39.0 4.4% 4.3% 4.3% 4.2% 4.1% 4.1% 4.0% 4.0% 4.0% 4.5%!
33 2.3 2.6 6.9 16.6 4.1 4.9 6.9 10.1 3.8 49.0 55.8 6.7%) 6.4%) 6.3% 5.8% 5.7% 5.6% 5.4% 5.4% 5.4% 6.8%!
34 15.1 6.9 8.7 6.0 5.9 6.1 4.7 2.8 4.6 52.9 58.4 6.8% 6.7% 6.6% 6.5% 6.3% 6.2% 6.1% 6.1% 6.1% 7.1%
35 5.6 7.9 5.0 1.6 3.7 16.1 3.2 3.6 3.6 42.1 48.0 5.7% 5.7% 5.7% 5.6% 5.5% 4.9% 4.8% 4.7% 4.7% 5.8%!
36 1.2 11.4 14.0 17 2.3 4.1 7.2 2.3 2.9 40.4 44.9 5.3% 5.3% 4.8% 4.7% 4.6% 4.6% 4.5% 4.4% 4.4% 5.4%
37 2.5 3.6 6.6 6.1 7.3 4.5 8.1 3.6 4.4 43.7 44.9 5.3%) 5.2%) 5.1% 5.0% 4.9% 4.8% 4.7% 4.7% 4.8% 5.4%!
38 3.6 4.0 2.7 10.2 6.0 3.6 7.5 6.0 1.9 42.7 44.3 5.2% 5.1% 5.1% 4.9% 4.8% 4.7% 4.7% 4.6% 4.6% 5.3%!
39 17.9 8.8 4.7 2.0 4.6 2.1 6.2 10.6 7.6 53.7 60.0 6.8% 6.8% 6.7% 6.6% 6.6% 6.0% 5.8% 6.1% 6.2% 7.3%
40 2.5 8.0 36 3.8 4.1 7.2 3.6 4.7 10.4 44.8 46.1 5.5% 5.6% 5.5% 5.4% 5.3% 5.2% 4.9% 4.5% 4.9% 5.6%
41 3.3 7.4 5.3 3.2 4.0 6.1 5.3 2.1 13.0 44.4 47.6 5.7%) 5.6%) 5.5% 5.4% 5.3% 5.2% 5.1% 4.4% 4.9% 5.8%!
42 5.0 13.8 4.9 3.8 1.4 4.2 9.7 6.5 11.6 53.3 59.3 7.0% 6.8% 6.7% 6.5% 6.0% 5.6% 5.8% 5.6% 6.0% 7.2%
43 13.6 38 7.8 2.6 2.2 3.5 5.4 55 4.8 434 47.8 5.5% 5.4% 5.3% 5.2% 5.2% 5.1% 5.0% 4.9% 4.9% 5.8%
44 3.8 6.7 1.9 5.1 9.7 2.8 2.9 5.9 5.7 416 43.5 5.1%) 5.1%) 5.0% 4.9% 4.9% 4.8% 4.7% 4.6% 4.5% 5.2%)
45 5.8 3.7 3.4 4.9 1.4 10.1 6.3 4.6 3.2 40.8 414 4.8% 4.7% 4.6% 4.6% 4.6% 4.5% 4.5% 4.4% 4.4% 4.9%!
46 2.5 3.3 20.4 5.7 14.4 3.9 6.5 3.0 9.3 52.2 60.0 7.1% 6.6% 6.6% 6.3% 6.1% 6.0% 5.9% 5.6% 5.8% 7.2%
47 20.6 3.2 3.9 2.3 13.1 3.9 2.7 4.2 7.2 45.6 56.6 6.0%) 5.9%) 5.8% 5.7% 5.3% 5.2% 5.1% 5.1% 5.2% 6.9%!
48 16.8 6.5 4.0 14.1 3.9 7.1 4.0 6.3 35 53.1 60.0 7.0%) 6.9%) 6.8% 6.4% 6.2% 6.1% 6.1% 6.1% 6.1% 7.4%
49 6.3 4.5 4.4 5.2 15.4 14.1 7.0 10.5 4.9 60.1 60.0 7.3% 7.0% 6.8% 6.5% 6.6% 6.7% 6.6% 6.7% 6.7% 7.4%
50 12.9 3.6 10.8 17.8 11.0 12.2 6.4 14.4 19.1 79.3 60.0 8.1% 7.7% 8.0% 7.8% 8.0% 8.2% 8.1% 8.1% 8.4% 7.8%)
Average 7.0 7.2 7.3 6.0 6.9 6.1 6.0 7.2 6.4 51.3 54.2 6.5% 6.4% 6.3% 6.2% 6.0% 5.9%| 5.8%]| 5.6%)| 5.8%) 6.6%
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6.7 REMFACELD
PLEM G, BN SERE Z BRRICRET 5 2 LICE LT, KOk HICER S,

(a) ﬁm%%%ﬁ%ﬁ%%’ﬂ%#é*ki BHID cash flow D AT, RS
HBREENEOF RN S D OO, JFLORENAREHE T D - OARERREE
@ﬁﬁh%@ NS D, TS, RIEFEEBFOA T —L AT v FBMET L,
HLORE A REHFA L2WEAIc i U TREMENE 5, ZuxisER, HARO
WTNDOFREHNTHER D,

(b) ft-> T, BUEOHNHEOREFRE A AR L T, YINBELRINFAT L 2
T MAIZAFIR & 1T E 220,

() fHL. MAEBFEOFIHIC, MR, BEFICKRE M OPREIITHER L X5 7255
B, FICEARSIOBELHRETHZ LITBZLTH LV, K& SO HRIEEH
MAD 2 fERREL ETH 5,

(d)  E7=, DEDOAEFEFNPIEETT) O MHIZBEN TGS D L D Rkl r — AT

b ZRKUIEE CARBRREIN E CAREZWET D L0 IX TN EEXHAFIA L, &
RTHE L) DAFNCR 256000 25, HOHZE LTIE 8 km FRET
bD, ZOXIRGEITIL, SOOI, FIAKEL BN LIZGH &Mk 4
T2 ENEEND,

() HRHELZHET HHEIEL. HFBICKERGEZT2ZENEEND, bRV
EVIOFRBEOARIMEA R TE A2,

() 72k, fBR. BLARERMEOMELET LichE, AKJEORNT 4 —/L R T

%#W% BATE R T D X0 A 7V v FERE T AR BT 4 Jtak Lo
IO DERNCIRDHENRHTL %, 16> T, A% OYL A3 BRI Ok B & % D
r BENAIIC i+“ﬁ&aﬁ%£f%éo_ﬂibﬂlﬂﬁgéﬁékm@%$m
ST BT 2 R, F T, MBI T ORRFHEAR O KRR 438 5 "TREMEN & 2
MHTHD,




1. BEFOEIRFIA

1.1 Hh-EZRE - BFH

%5 T, 6 TRV CIIHICHRA L7z AR N EER M 2R ET 25825, K
ECIRREICFHM UL, BEHERL o AR L CHI AR ERM A2 HE LT, %Y 0K
RERNF =B L7256 ORFEEE 2 5,

PR RERTIC B W TR DEEH N DIRKRZ LD DM, BT H 25 EFEH OFRKENT
KGBEEROBRFHEN L FICE THRET 2 L2 0HF XUV EES L, EAMMEIET 2, Ll 5t
HEZ T2 LRI ERAET 2000 RORGFHE DOV O RE L RE T ITER L KK &M
WFTHZEeNTEL, BRIOENRFMAEIEL., ZOXTHORELZFHALEI LTH5H0TH
% (K-7.1), &2 Tl BEHDNRKRDBESRIES 4.0 bar (a) . HEHEE 25 t/h 2@ Lz & L,
Lo L722As b, FrE QMR FI35] S e & KA H Lkt 2 b 0 & E LTt 2R L,

Year -7 6 5 -4 -3 -2 -1 1 2 3 4 5 6 - - - 29 30
Enfeebled well is released from gathering system.
_________________________ - v
i \\ Constryction
1 \,
1 . \\
1 Construction 4 .
! /' Operation
i <
L /

Maku-up well

-7 1 JEFHO R

ORI OREFIEZ E 2 556, BEHFTEETIIGETE 200 L LTHEDRV, it
2T, BREDR & 72 2B NIHTT2 ISR IE S D IKEBGEHE D OSL A BEERHE O ERE T TH
5o ZOMMEMEZFABFE T OREENETEINTE 20 E 9 »E~5Z &Il d,

O REICFIHATE 2 5T, AR EHEXNTH D, ZhEnoNEHW g0 R&EO H
7). R REEORBER R E LT, 1IRT, VUKDBERIET)D 4 bar (a) D%E . HARGA
HEORLRMEERIT 1.0 t/h/MW THDIH, 1HY4720 2.3 MW ORENATREL 2D, ZOHD
DR EARIE 3,031 $/kW & 720 ZORR, JTAFEOREZREILUSS 9.0 million &85, Th
I L DR (IRR) (X, 5 4EFIFH T 0.2%, S4EFIHT 3. 4%, 104FEFIHT 4.6%& 7257,

F7-. BEABMIORBEOLESIT. RKEELRN21.8 t/h/MW 720, 1 HBY47~-0 1.1 MW D3E
LA, O OB EALIL 2, 267 $/kW E 720 2 OFER HIOREOBEEILUSS 4.3 million
Ln, ZHIC X ARFEM (IRR) 1%, 5 4RI T 1. 9%, 8 4EFIHT5. 1%, 10 FEFH T 6.3%L 7o
7=,



#-7.1 WERHOENFIA GLAFE 1 SFHOSE)
w A HLORE LA
(AR (EEX)
AAE (ULOED 4 bar(a)) 25 t/h 25 t/h
AR R 11.0 t/h/MW 21.8 t/h/MW
(@%—v > NAJED) (@ 4.0 bar(a)) | (@ 4.0 bar(a))
) (FE&Ehm) 2.3 MW 1.1 MW
F TR R B e HEL 3,031 $/kW 2,267 $/kW
KR T 14—V FBARE (a) - -
ISR EG 6.9 2.6
FLEEMR « AR EITUOEE % 1.6 1.5
| HLREE/NGE BWEEEIA) (b) 9.0 (M$) 4.3 (M$)
[ AARTE BT IS AR i - -
# ARKIR - -

e BA PARTOE B - -
AEFEEFT/ NG GWEBEEA) (c) - -
dREAH (D= +b)+(c) 9.0 (M$) 4.3 (M$)

HEENE (EER) (WFEE) 16.1 GWh 8.8 Glh
5 0. 2% 1. 9%
PRI AR R (IRR) 8 AFFII M 3. 4% 5.1%
10 41 H] 4. 6% 6. 3%
9.0%
8.0%
7.0% —l—\li/eljgnedwell
6.0% (Condensing)

< 5.0%

E oox !
3.0% // pressure)
2.0% /

10% / —gintrallzed
0.0% T /1 T T
3 4 5 6 7 8 9 10 11 12 13 14 15

Usage years of WHP (years)

{-7.2 O RTER I ORFE~O RS (GREH ORI )



=7, 2 (2RI ORI & NERIAR =R & OBt 2~ d, -7, 2 B2 R T 5 561
HEMMNEARME DGR THL Z LR35, BTN 0 B0 IR O &3
A TE, TORMR, SRR IR % THD T2 &, HENTSEL L, AT 11 LU
b EEHZFATLENTENTFEREARETH D, THITEESZHEE AR5 0H
WD Z L Z2FWT %, 1o T, BRIAZFMT 258 3O RAFamHIWT AN FEH T EE L 72
2o

1.2 BIARBOEREETOHR

PLEIE, KRS REOERE ) 5 MV T 2,600 US$/KW, FHEZAS 1,600 USS/KW & RE LT-
BB TH D, RITEKRRITOREBEORZE A 5 MW T 2,000 US$/kW, F5ERD 1,300 US$/KW £ T
BKFLEET 5L, WEARAAORAMIIK-7.30b) DX 1225, ZofEHR, HAXT6 4L E
WEHZFATD 2 ENTEIUEFELATRELE WIHOERE 2o, 22 THHORBEOMBIET
IMRKERNRE L O EPHARTE D,

(a) FEARr—2A (b) FEFREALW 7 — A
X-7.3 HLAZEOF| AR ORFHE~DFE

VLB D, SURSEERM 2 A2 2 LI LTI, ROXIICEXD,

(a) XHBEEZFENT D720 ’iﬁ%#%*ﬁ%ﬁ&iﬂ%?é’kﬁ%%f%éo:
D=, FLARBEOWEME~OFHIZ Y 7= - Tk, BEHOSFMiHm N IET I

BB,

(b) 7 =TIZBWTIIS %, HZBEIE T %ﬁék%ﬁéﬂéﬂ% % < OWEIHNH
NATFREMEND D, FO L IR > 7-35121%, GDC & LT, HEHEHDEK
WHLA R ERE (ERX) 2wt 8HE L. . BORFRICERE L TR D AR

TRNF—ZEUIT 5 Z & ITRFHIET 5,

¥, HHENOYIO R BRI 2 BRICH LI 5E OREERRER 2 2 ER-A4 1R,



8. HhHVIC

PLE, SO REORFIECE LT, G) A& 0B8RI A, (i) AMRRERT & OHFSE2
EWIRORIH, (i) EEHoRIFIH, O 3FEBICE L THFLEZ, 2hbidEEob kD Lk d
TH 5D,

(1) RO AR BORHAFR T RKROICHRHN TS TH D, Thbb, &kl
BT LR BAIOBGTHHTE 5, H2WIiE, filifish THRETE 2 & 9 ik
PLTHAE, AR T ORI 2 FBEIZAT 5 ~E Th D,

@) ERWHTOFAZ, WEXEZHNLNETHD, L, BRJENPMENT 4 —
NVRTELT LS ZORY TER RO TEENLETH D,

) HARBEEZEMMICHAT S Z &3, —MRICHERETE 70, ZAUEBIR AR 2 2%
THZEIWLEDAT— AT v FELOEENRKENNLTH D,

(4) 72721, BASBREOWIINCARELL EO KM OMAEHICEE L2 XL Ga. =R
HIZH HYHZFT25E2 E TR, T IITYIARELRE L TERHNICFIH LT
bAEDRN,

(5) WEIHNTHIAFEELRE L T, BARKREEINT S Z L bMANIET 225, —EH
B EORA 21T D20 L RN 20O T, MRS H %, B O RFFamRE
Mz1T 5 BERH D,

B, MEIRRTEXZEBD, UEOBZRIZY > THUEIW L ONDREEZEWTITo 72, o
T, fERND 7 4 — v R CTOMNT 24T O HAIXED 7 4 — )V REOSRMEZRITREE LT, 7F—ANA
/7‘_‘1/6?34“5 : &Zﬁ%‘g&ﬁé%éméo

F7o. U EDBZET, RAREOTLDOEETYTORBLASY, BRELBIERLYND
NWTWBEAICONWTTH D, |IZ, BEOTZODOELEEN TSIV, HEWIE, BIREN S
FTLHHIBEIN T, 2 EDRIICH DA X, AN/ O D E L E L,
IhEEYMCRIA LN S EREOEEZED D LW H T T u—FR"HENEEZDH, ALK
— MIZOT7 e —FEHBETDHHD TR,
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Type Total Power Plant (Field + MainPP + WHGs)
Technology Condensing
No of WHGs 0 units Well production ton/h
WHG capacity (gross) 0.0 MW
Main Power Plant (gross) 58.8 MW
Total Capacity (gross) 58.8 MW WHG pattern B
Total Capacity (net) 55.3 MW WHG utilization years - 0<N <5
Plant factor 90%
Electricity tariff 0.085 $/kWh
Field dev. costs 14758 M$ Tax rate 30%
WHG Const. costs 0.00 M$ oK
Main PP Const. costs 11353 M$
WHG Power Line Length 0.0 km (total) Field O&M costs (annual) 0.00 M$
Steam Pipeline Length 3.0 km (total) WHP O&M costs (annual) 0.00 M$
Total const. costs 261.1 M$ OK Main PP O&M costs (annu 3.41 M$
Total unit costs 4,439 $/kW OK Discount rate  10.00%
Profits and Losses Table
No| Year | Investment | Generation | Revenue |Depreciation| O&M costs | Mobilization | Other costs |  Income Tax IESDER | e G AR
Tax Flows (FCF)|  Value
[M$] [GWh] M) )] M) ™8] M) [M3] M3} M) )]
1 2 3 4 5 6 7 8=3-4-5-6-7 9 10=8-9 11=10+4-1
1 -7 -10.50 -10.50 -19.51
2 -6 -5.25 -5.25 -8.87
3 -5 -22.52 0.00 -0.00 -0.00 -22.52 -34.58
4 -4 -36.86 0.00 -0.00 -0.00 -36.86 -51.45
5 -3 -19.49 0.00 -0.00 -0.00 -19.49 -24.73
6 -2 -85.33 0.00 -0.00 -0.00 -85.33 -98.44
7 -1 -81.17 0.00 -0.00 -0.00 -81.17 -85.13
8 1 0.00 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 23.62
9 2 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 21.47
10 3 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 19.52
11 4 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 17.74
12 5 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 16.13
13 6 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 14.66
14 7 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 13.33
15 8 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 12.12
16 9 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 11.02
17 10 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 10.02
18 11 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 9.10
19 12 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 8.28
20 13 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 7.52
21 14 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 6.84
22 15 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 6.22
23 16 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 4.98
24 17 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 4.53
25 18 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 4.12
26 19 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 3.74
27 20 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 3.40
28 21 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 3.09
29 22 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 2.81
30 23 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 2.56
31 24 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 2.32
32 25 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 211
33 26 435.92 37.05 0.00 7.83 29.22 8.77 20.45 20.45 1.80
34 27 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.64
35 28 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.49
36 29 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.35
37 30 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.23
Total -261.11| 13,077.54 1,111.59 261.15 235.00 0.00 0.00 615.45 184.64 430.81 430.85 -83.96
IRR NPV=
oK [ 712% [ -8396 |




e N = sohe = N
ZER-2 HOREORFMERER (ERTOFH) <HFEXHAFEE>
Type Total Power Plant (Field + MainPP + WHGSs)
Technology Back pressure
No of WHGs 9 units Well production ton/h
WHG capacity (gross) 35.3 MW
Main Power Plant (gross) 58.8 MW
Total Capacity (gross) 94.1 MW WHG pattern B
Total Capacity (net) 89.8 MwW WHG utilization years - 0<N<5
Plant factor 90%
Electricity tariff 0.085 $/kWh
Field dev. costs 14758 M$ Tax rate 30%
WHG Const. costs 81.16 M$ OK
Main PP Const. costs 11353 M$
WHG Power Line Length 9.0 km (total) Field O&M costs (annual) 243 M$
Steam Pipeline Length 3.0 km (total) WHG O&M costs (annual) 2.43 M$
Total const. costs 3423 M$ Main PP O&M costs (annu: 3.41 M$
Total unit costs 3,638 $/kW Discount rate  10.00%
Profits and Losses Table
No| Year | Investment | Generation | Revenue |Depreciation| O&M costs | Mobilization | Other costs |  Income Tax Income af. | Free Cash | Present
Tax Flows (FCF)|  Value
[M$] [GWh] M3] M) M) M) M) M) M3} [M3] M$]
1 2 3 4 5 6 7 8=3-4-5-6-7 9 10=8-9 11=10+4-1
1 -7 -10.50 -10.50 -19.51
2 -6 -14.27 -14.27 -24.10
3 -5 -31.54 30.07 2.56 0.36 0.27 1.93 0.58 1.35 -29.83 -45.81
4 -4 -45.87 60.00 5.10 0.72 0.54 3.84 1.15 2.69 -42.47 -59.28
5 -3 -46.54 89.77 7.63 1.08 0.81 5.74 1.72 4.02 -41.45 -52.60
6 -2 -112.38 179.55 15.26 2.16 1.62 11.47 3.44 8.03 -102.18 -117.89
7 -1 -11.64 268.87 22.85 3.25 2.43 17.17 5.15 12.02 3.63 3.81
8 1 0.00 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 23.62
9 2 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 21.47
10 3 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 19.52
11 4 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 17.74
12 5 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 16.13
13 6 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 14.66
14 7 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 13.33
15 8 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 12.12
16 9 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 11.02
17 10 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 10.02
18 11 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 9.10
19 12 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 8.28
20 13 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 7.52
21 14 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 6.84
22 15 435.92 37.05 14.38 7.83 14.84 4.45 10.39 24.77 6.22
23 16 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 4.98
24 17 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 4.53
25 18 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 4.12
26 19 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 3.74
27 20 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 3.40
28 21 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 3.09
29 22 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 2.81
30 23 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 2.56
31 24 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 2.32
32 25 435.92 37.05 4.54 7.83 24.68 7.40 17.27 21.82 211
33 26 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.80
34 27 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.64
35 28 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.49
36 29 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.35
37 30 435.92 37.05 7.83 29.22 8.77 20.45 20.45 1.23
Total -272.74| 13,705.81 1,164.99 268.68 240.68 0.00 0.00 655.63 196.69 458.94 454.88 -76.63
IRR NPV=
[ 748% [ -76.63 |
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Type Total Power Plant (Field + MainPP + WHGs)
Technology Condensing
No of WHGs 1 units Well production ton/h
WHG capacity (gross) 6.3 MW
Main Power Plant (gross) 52.3 MW
Total Capacity (gross) 58.6 MW WHG pattern B
Total Capacity (net) 54.8 MW WHG utilization years - 0< N <5
Plant factor 90%
Electricity tariff 0.085 $/kWh
Field dev. costs 14758 M$ Tax rate 30%
WHG Const. costs 18.44 M$ OK
Main PP Const. costs 10433 M$
WHG Power Line Length 1.0 km (total) Field O&M costs (annual) 0.55 M$
Steam Pipeline Length 3.0 km (total) WHP O&M costs (annual) 0.55 M$
Total const. costs 270.3 M$ OK Main PP O&M costs (annue 3.13 M$
Total unit costs 4,615 $/kW OK Discount rate  10.00%
Profits and Losses Table
No| Year | Investment | Generation | Revenue |Depreciation| O&M costs | Mobilization | Other costs Income Tax InsBioet | e Ces (AT
Tax Flows (FCF) Value
[M$] [GWh] [M3] [M3] M) M) M3] [M$] [M$} M) M)
1 2 3 4 5 6 7 8=3-4-5-6-7 9 10=8-9 11=10+4-1
1 -7 -10.50 -10.50 -19.51
2 -6 -23.69 -23.69 -40.01
3 -5 -22.52 44.34 3.77 0.74 0.55 2.48 0.74 1.73 -20.05 -30.79
4 -4 -36.86 44.12 3.75 0.74 0.55 2.46 0.74 1.72 -34.40 -48.02
5 -3 -19.39 43.90 3.73 0.74 0.55 2.44 0.73 1.71 -16.94 -21.50
6 -2 -80.72 43.68 3.71 0.74 0.55 2.42 0.73 1.70 -78.29 -90.32
7 -1 -76.66 43.46 3.69 0.74 0.55 2.40 0.72 1.68 -74.24 -77.87
8 1 0.00 430.73 36.61 13.66 7.62 15.34 4.60 10.74 24.39 23.26
9 2 430.51 36.59 13.66 7.62 15.32 4.60 10.72 24.38 21.13
10 3 430.30 36.58 13.66 7.62 15.30 4.59 10.71 24.37 19.20
11 4 430.08 36.56 13.66 7.62 15.28 4.58 10.70 24.35 17.45
12 5 429.87 36.54 13.66 7.62 15.26 4.58 10.68 24.34 15.85
13 6 429.66 36.52 13.66 7.62 15.25 4.57 10.67 24.33 14.40
14 7 429.45 36.50 13.66 7.62 15.23 4.57 10.66 24.32 13.09
15 8 429.24 36.49 13.66 7.62 15.21 4.56 10.65 24.30 11.89
16 9 429.03 36.47 13.66 7.62 15.19 4.56 10.63 24.29 10.80
17 10 428.82 36.45 13.66 7.62 15.17 4.55 10.62 24.28 9.82
18 11 428.62 36.43 13.66 7.62 15.16 4.55 10.61 24.27 8.92
19 12 428.41 36.41 13.66 7.62 15.14 4.54 10.60 24.25 8.11
20 13 428.21 36.40 13.66 7.62 15.12 454 10.59 24.24 7.36
21 14 428.00 36.38 13.66 7.62 15.10 453 10.57 24.23 6.69
22 15 427.80 36.36 13.66 7.62 15.09 453 10.56 24.22 6.08
23 16 427.60 36.35 4.91 7.62 23.82 7.14 16.67 21.58 4.93
24 17 427.40 36.33 4.91 7.62 23.80 7.14 16.66 21.57 4.48
25 18 427.20 36.31 491 7.62 23.78 7.13 16.65 21.56 4.07
26 19 427.00 36.29 491 7.62 23.76 7.13 16.64 21.55 3.70
27 20 426.80 36.28 491 7.62 23.75 7.12 16.62 21.54 3.36
28 21 426.60 36.26 4.17 7.62 24.47 7.34 17.13 21.30 3.02
29 22 426.41 36.24 4.17 7.62 24.45 7.34 17.12 21.29 2.74
30 23 426.21 36.23 4.17 7.62 24.44 7.33 17.10 21.28 2.49
31 24 426.02 36.21 4.17 7.62 24.42 7.33 17.09 21.27 2.26
32 25 425.83 36.20 4.17 7.62 24.40 7.32 17.08 21.26 2.06
33 26 387.48 32.94 0.00 7.07 25.87 7.76 18.11 18.11 1.59
34 27 387.48 32.94 7.07 25.87 7.76 18.11 18.11 1.45
35 28 387.48 32.94 7.07 25.87 7.76 18.11 18.11 1.32
36 29 387.48 32.94 7.07 25.87 7.76 18.11 18.11 1.20
37 30 387.48 32.94 7.07 25.87 7.76 18.11 18.11 1.09
Total -270.34] 12,862.72 1,093.33 253.98 228.55 0.00 0.00 610.80 183.24 427.56 411.20 -94.22
IRR NPV=
oK | 685% [ -9422 1]




LER-4 AEFEEFTORFERRL HERI~OFH) <FEXGIAFEE>

Type 1 set of Wellhead PP Unit <Base Table>
Technology Back
pressure
Welll No. 1
Installation year -1
Capacity (gross) 1.1 MW
In-house use ratio 2% No. of WHP units 1 units
Capacity (net) 11 MW WHP Usage Years 1 years 0< N <5
Efficiency gradation 0.5% /year Decline Well WHP usage years 8 years
Plant factor 90%
Construction unit costs $/kW @ 5MW Electricity tariff 0.085  $/kWh
Tax rate 30%
Power loss rate / km 0.15%  %/km
Pad location 1.0 km Mobilization cycle 14 years Mobilization cost ratio
Power loss ratio 0.15% Mobilization costs 0.00 M$ 5.0%
WHP const. costs 4.34 M$ Mobilization months 0 months
Total const. costs 434 M$ O&M costs (annual) 0.13 M$ O&M Rate 3%
Discountrat 10.00%
<Base Table>
Free
No| Year Investmen| Generatio Revenue | Depreciation 0&M Mobilizati | Other T Tax Income Cash Present
t n costs on costs af. Tax Flows Value
(FCF)
[M3] [GWh] [M$] [M$] [M3] [M$] [M3] [M3] [M$} [M3] [M3]
1 2 3 4 5 6 7 8=3-4-5-6-7 9 10=8-9 11=10+4-1
1 -7
2 -6
3 -5
4 -4
5 -3
6 -2
7 -1 -4.34 -4.34 -4.55
8 1 8.80 0.75 0.17 0.13 0.44 0.13 0.31 0.48 0.46
9 2 8.75 0.74 0.17 0.13 0.44 0.13 0.31 0.48 0.42
10 3 8.71 0.74 0.17 0.13 0.44 0.13 0.31 0.48 0.38
11 4 8.67 0.74 0.17 0.13 0.43 0.13 0.30 0.48 0.34
12 5 8.62 0.73 0.17 0.13 0.43 0.13 0.30 0.47 0.31
13 6 8.58 0.73 0.17 0.13 0.43 0.13 0.30 0.47 0.28
14 7 8.54 0.73 0.17 0.13 0.42 0.13 0.30 0.47 0.25
15 8 8.49 3.67 0.17 0.13 0.22 3.15 0.95 2.21 2.38 1.16
16 9 0.00
17 10 0.00
18 11 0.00
19 12 0.00
20 13 0.00
21 14 0.00
22 15 0.00
23 16 0.00
24 17 0.00
25 18 0.00
26 19 0.00
27 20 0.00
28 21 0.00
29 22 0.00
30 23 0.00
31 24 0.00
32 25 0.00
33 26 0.00
34 27 0.00
35 28 0.00
36 29 0.00
37 30 0.00
Total -4.34 -0.95
IRR NPV=



<HHE >

Joel Sutter, et al (2012), The use of portable geothermal wellhead generators as small power plants to

accelerate geothermal development and power generation in Kenya, GHC bulletin, February 2012

Carlos Atli Cordova Geirdal et al (2013), Economic comparison between a well-head geothermal power
plant and a traditional geothermal power plant, Proceedings, Thirty-Eighth Workshop on Geothermal
Reservoir Engineering, Stanford University, Stanford, California, February 11-13, 2013

Sachio Ehara, Tetsuro Noda, Wellhead power generation in the early stage of geothermal development,

Journal of Geothermal resource society vol. 36, No. 4 (2014), P.143-148
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rHeadquarter] v—k 031:%52 ........................................ 12
¥ HE TGDC_Total] — N ODAERK «eveerereeeee 17
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1. EILOHIZ ~KETFILOEH~

(1) GDC At:#E=+7 /v (GDC Corporate Financial Model) %, GDC ®FEL T\ 5
BT r Y7 hOFERMA, GDC OAFE L TOMBIRIEICE D X 5 282 KIET
MeTIal—ralTH5ETLTHD,

Q) ZOETFTNVI2OOMEEZAET D (K-1.1), 1 DX MyPlan & LTH Ty =7 MT
H 0 OF%E LT-IEBA % input T4UE, 202 U7z GDC O 3 £ (INZEHAEE,
CF % ZE. Balance Sheet) % Output 75,

(3) % 2 OFEREIX. GDC OMEIRIL TR S D HIRISM T Che K OBHZEEHE 2 3R H 1%
BETHD, T72bb, OGDC DB CF N — M —EMLL TR bRnz &, @V
JEHETHE (2020 FFET), &0 2HIKS5M T TORKOMIEEE % Macro F4HEIZ &
DWIRFESTHZ LN TED,

(4) KRETNH GDC ORAFEHEREDEDOBEY — /N &2 2 L 2 WfFT 5,

'

Maximum development

Development plan
(My Plan)

¥

plan under constraints

GDC Corporate Financial Model

\ 4 afn

[ Financial outlook ] [Financialconstraints]

(Minimum cash reserve)

s

X-1.1 AKEFILOHRE

JICA West JEC
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2. ETILOERK

1) AEFVIEK-2.1 1279 X 52, [Olkaria_280MW |, [ Menengai_105MW | .
[Headquarter). [Project]. 'GDC_Total). [GDC_Total(Summary)] @ 6 > — k>

b7 5%,
<Fixed Projects>
Yr 1.2 3 .. 30
N PL » » » . >
Olkaria 280 MW CF> > > .. >
BS A 4 4, 4 <New Projects>
Yr 1.2 3 .. 30 1 2 3 30
N PL»» » .. » . PL» » » >
Menengai 105 MW CE»> > > .. » Project :
BS 2 2 &, N BS &
Yr 1.2 3 .. 30
N PL» » » ... »
Headquarter CF> > > . »
BS 2 & a A
<GDC Corporate Total>
Yr (o] 2015 2016 2017 2018 2019 2020 2021 2022 2023 2(24 202§ 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
PL, CF, BS
GDC Total Olkaria 280MW > > > > > > > > > > > > »
_ Menengai 105MW > > > > > > » > > > > > >
Headquarter > > > > > > > > > > > > »
Project-1 2022 > > > > > »
/c]echzw > > > > > »
—> Input COD Project-N 2030 > > > > > >
DGC Total L 2K 2K JEE JER R JEE JEE JER JEE JEE JEE R SRR JER 2 *

<Input Output Table>

Yr coD 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

DGCPLTOtAl & & & © & ¢ 6 ¢ ¢ ¢ 6 6.6 6.6 0666600
GDC_Total(Summary DGCCFTotal © © 0 0 0 00 0 0000000000000
vV VvV VvV VvV VVVVVVVVVVVVvVvyVv

DGC BS Total
MACRO

Calculate Maximum Development Plan

[X-2.1 GDC Corporate Financial Mode D4

(2) [Olkaria_280MW]. Menengai_105MW ], [Headquarter]. [Project] ® 4 ¥ — k
FEPOEELZ LT, £7nd =2 NOMRREANT L7 m Y =7 MEDHEL
HE#E (PLKR), ¥y v iave—itEE (CFXR), SfExE (BSK) % 30 F[H
Fblz>THIIT %,

(3) [TGDC_Total] ¥— NI, &7 uv=7 hOME 3 £E2E55T 5, AFHTY=Y,
[Olkaria_280MW |, Menengai_105MW ], [Headquarter] ® 3 ¥ — MNIHEE 7 =
Tl N THDLINE, 015 FEEYEE L LTEHET D, NLOMET e Y =7 b

JICA West JEC
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(4)

(5)

5 ® cash flows (CF) 5l LORIFESRMEITHZL (B 73FE) 508, 3 0OMES vy
=7 F)HO CFINKIZAARTH-22 DL ) ITEESND,

—F. 7Y =7 MIT T [Project] > — hDEELTWHHLDET S,
T 27 MUIRK30 EFTHRA S, Kl ey =7 MNIFNRENEG 260
7-EERAMAE (COD) ZAMEE L L, TOROBRME M IgHRts v v a7
U U, EERAZITF v v a2 AR M, FIZIE BT e s NoHEE
70 MW, BAFSHIR 7 4ER. BARE KA USS 145million (ZREGHADA) & 4HET
Do Fio, HEBAZIT 10% D HFHINEEFE 215 5 7212785 US$ 5.2 cents/kWh THi
e 5 L9 L AEMK US$ 8—10 million @ CF % 30 £ A4 HT (X-2.3),

(I : MW, BAZEHI, BARERE, ARMRIIEEARETHD,)

IDXEIICLT, MET e Y=l beFiHTa v/ NEMAEDEDZ LT,
GDC 2Kk 3 #RE2HHTHHLOTHD (X-2.4),

[GDC_Total(Summary)| > — hix TGDC_Total] > — F&2EH L7=H DT, AN
R FRTND,

RETIVIA 7 b= g RO LT IFAEE L 722V 2015 Effiks THRFL L
TW5, (ZhE, EFlchrEA A7 L— a RSB REF 2 BET S en
WEtCchbZ &, Fo. ETAEZEMLT 2720 THD, )

60

50

40 A

30 A

20 A

Free cash flows [M$]

10 +

-10

N Headquarter I Olkaria 280 MW Project

[ Menengai 105 MW Project —&—Total free Cash flows

X-2.2 WEZTaY =7 6O CFINZ R L
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15

Cash flow of a new project

10

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

Annual Cash Flowes (M$)
o

-10

-15

X-2.3 FHH7a =7 MTOMW)D CF I Ham L

60
Cash flows with New Projects
50 Cash flow from Olkatia and Menengai -
B Project-B70 MW
40 +——— ~ M Project-A70 MW -
30 4
20

Annual Net Cash Flows (M$)

-20

K-2.4 fEETRT T NeFHTRY 2y 7 L OB E DY
(Project-A 2022 FiERH, Project-B 2030 F-1EH D&

JICA West JEC
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3. TProject] — FDHERK

(1) Project] ¥ — FDRAERERIZH-3.1ITRT L IICKERELTH D, KE<HITT. O
7 a3y bHiHE (Project Assumptions) . (i) & #% Z48E (Construction Costs
Estimation) . (i) &% A 7 ¥ = — /L - JEAfi & 5 ( Construction Schedule &
Depreciation) . (iv)if# 3 % (Financial Statements). (V@& iK% #+E (Repayment
Schedule) . (v#iFEH#tH (Make-up Well Schedule) @ 6 2D 7' 1 v 7 b5,

(2 7wvv=7 bHEifE (Project Assumptions) /7 1XX-83.2 (273 &L 512, Field
Assumption, Turbine Assumption, Field Activities, Calculation Table of
Development Stage Scheduling, Finance Arrangement, Selling Price, Tax %% A /)
THHDITHD, FFCRRINEZHFEIEETES, BEFCTRRSIA =G
— DL ABFTHY | BEFTRIRINEEILFHEXALAADTLNS, ZbDE
VITEFETERN, RETRRSNZELEIOETILTEAECANTLGREWNI &
ZRLTWS, (UUF, MCTHD, )

(38) HEHREMTE (Construction Costs Estimation) #701%X-3.3 IZRxT X 510, AT
ERRH LRI &S, BERREHEE A AT D Th B,

"

(4) HFEAF Y a—b - FHfifEHE] (Construction Schedule & Depreciation) #35713X-3.4
\Z7x 9 & 912, Drilling Schedule, Construction Costs Disbursement Schedule,
Calculation of Equity & Debt #5300 | TNENDFRERDPERINDHEHH TH
2,

(5) W% 3 # (Financial Statements) /0 1%X-3.5 1" L 912, AR & %E
WIS, HEFEE, v v a7 o —EE, BEGEERO/BENRINDSES T
»H5D,

(6) FhERFEEE (Repayment Schedule) #771E[X-3.6 [Z/R 3 K 912, Z&KBAFEHT & %8
EEP I, SNEREE ORF RIS R I D TH D,

(7) e HFHE (Make-up Well Schedule) #471XX-8.7 127”77 &L 912, ZZKBARETOH
FeAPEH:, IR STH OIREFH R, AR EEE , B O ER-REN R ENDH S TH S,
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Project Assumptions

Construction Schedule & Depreciation

Estimation

Construction Costs

T

Financial Statements

T———

EE———

-

S s s el

Clataona Lo e o)

Repayment Schedule

[ ——r—

[ ————)

Make-up Well Schedule

btk e s ki Pz k)

Clono ek i v g et k)

CEEEER B EEE 8RB

L m aw on
et s g )
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Geothermal Power Plant Project Economic Evaluation Programme
Red letters are parameters to be input in this sheet.

Blue letters are results which are calculated or input in other sheets.
Black letters are results calculated in this sheet.

Project

Field Assumption Drilling 100 days Selling Price
Output of Power Plant MW 70 Steam cents/lkWh 5.22
Commercial Operation Date (COD) year 2015 Energy cents/lkWh 11.88
Drilling Cost (Production well) m$/well 35 4.0 Selling Price Increase Portion
Drilling Cost (Reinjection well) m$/well 2.9
Steam Production per Well ton/h 62 8.9 MW/well
Brine Production per Well ton/h 45 Selling Price Increase Rate
Capacity of Reinjection Well ton/h 200
Production capacity decline rate Y%lyear 3.0%

Reinjection capacity decline rate Y%lyear 3.0%
Number of wells drilled by a Rig wells/rig 4.0 35 Price Inflation

Turbine Assumption O&M costs |%/year 0.0%
Output of Power Plant MW 70.0

Turbine efficienct (t/h)y/MW 7.0 Tax

Plant factor % 90.0% [Taxrate  Jcentsskwh | 30.0% |
House use ratio % 6.0%

Unit costs $Ikw 1,550

Field Activities
Development Stage Reconnaissal Exploratory [Confirmatior] FS/Financce|[Construction]  COD
Definition (Necessary Steam Confirmati 48% 52% 100%

Necessary Output (MW) 33.6 36 70
Necessary No. of Wells (Prod.) at COIl 4 4 8
No. of Drilling Wells (Production) 7 5 12
Success Rate 66% 90%
Necessary No. of Wells (Reinj) at COll 2 2
No. of Drilling Wells (Reinjection) 3 3
Success Rate 90%

Calculation Table of Dev. Stage Schedulin Exp ES/Fin Const COD
Necessary Years for Development Stage 3 1 3 7
Schedule (years before COD) -7 -4 -3

Finance Arrangement
Ratio of Finance Reconnaissal Exploratory [Confirmatior] FS/Finance |nst.(Stm FielCnst. (P.Plant

Equity 100% 30% 30%
Debt (Loan) 0% 70% 70%
Debt (Loan)
Interest Rate 8.00% 8.00%
Grace Period 3 8
Repayment Years (after GracePrd.) 10 10
Equity cost[Steam P. Plant
10.00% 20.00%

Internal Rate of Return (IRR) Target IRR
Profitability Steam Power Steam P. Plant
Project IRR % 9.92% 15.66% WACC| 9.08% 11.60%
Equity IRR % 9.98% 20.00% WACE| _10.00% 20.00%
Equity IRR difference from target IRR 0.0% 0.0%

%-3.2  [Project] ¥— D7 m =7 baiHE (Project Assumptions) %y

JICA West JEC



=7 [E GDC HiZABR RIS T X7 a o= 7 b

GDC Corporate Financial Model Hti

Ul

=
.

=

Initial Cost Estimation

(Million US$)

Construction Costs Disbu

Item Unit price Q'ty Total
Steam Field Development
0.Reconnaissance (Surface survey & Road access) 5.0 M$/field 1 5.00 (Equity)
1.Exploration (Exploration & Confirmation) 3.5 M$/well 7 wells 2450  (Equity)
2. FIS & Financing 10.0 M¢$/field 1 10.00 (Equity)
3. Construction (Production Drilling) 3.5 M$/well 5 wells 17.50  (Euity&Debt)
4. Construction (Reinjection Drilling) 2.9 M$/well 3 wells 8.59  (Euity&Debt)
5. Construction (Pipeline) 0.90 M$/MW 70 MW 63.07  (Euity&Debt)
6. Administration & Consultant fee 5.0% 6.43 (Equity)
Steam Field Total 135.09 EcoLife (yrs) 25
IDC 9.99
Steam Field Total (with IDC) 145.08
Power Plant
1. Power Plant 1,550 $/kW 70 MW (Euity&Debt)
2. Transmission Line 2.0 Mé$/field 1 (Euity&Debt)
3. Administration & Consultant fee 5.0% (Euity&Debt)
Power Plant Total EcoLife (yrs) 25
IDC
Power Plant Total (with IDC)
GRAND TOTAL (without IDC) 3,587 ($/kw) 251.12
GRAND TOTAL (with IDC) 3,916 ($/kw) 274.10
X-3.3  [Project] v — b DEFHEIE (Construction Costs Estimation) #5347
Calender Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year Total -10 9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5
Dev. Stage Exp Exp Exp FS/Fin  Const Const Const
¥ IPPTender ¥YCOD
Drilling Schedule (wells)
Own rig Exp. Wells 7 23 23 23
Own rig Const. Wells (Prod.) 5 17 17 17
Own rig Const. Wells (Reinj.) 3 10 10 1.0
Make up Prod. wells 8 1.0 - - 1.0
Make up Reinj. wells 20 - 1.0 - -
No.of Wells to be Drillded 25 23 23 23 27 27 27 1.0 1.0 1.0
No.of Rigs Necessary - - - 1.0 1.0 1.0 - 1.0 1.0 1.0 10 1.0 - 1.0 -
Rig Working efficiency 67% 0% 0% 0% 58% 58% 58% 0% 67% 67% 67% 25% 25% 0% 25% 0%
Construction Costs Disbursement Schedule
(Million US$)
(Equity) 5.00 1.67 1.67 1.67
(Equity) 24.50 8.17 8.17 8.17
(Equity) 10.00 10.00
(Euity&Debt) 17.50 5.83 5.83 5.83
(Euity&Debt) 8.59 2.86 2.86 2.86
(Euity&Debt) 63.07 21.02 21.02 21.02
(Equity) 6.43 0.92 0.92 0.92 0.92 0.92 0.92 0.92 | Depreciation Cost <Steam Field>
EcoLife (yrs) 25 oKk 13509 000 0.0 0.00 10.75 1075 1075 1092 3064  30.64 30.64 5.40 5.40 5.40 5.40 5.40
IDC 9.99 - - 1.66 8133} 4.99 129.69 124.29 118.88 113.48 108.08
OK 145.08 0.00 0.00 0.00 10.75 10.75 10.75 10.92 32.30 33.97 35.63 T Book Value at Year End
(Euity&Debt) 108.50 36.17 36.17 36.17
(Euity&Debt) 2.00 0.67 0.67 0.67
(Euity&Debt) 5.53 1.84 1.84 1.84 | Depreciation Cost <Power Plant>
EcoLife (yrs) 25 oK 116.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.68 38.68 38.68 4.64 4.64 4.64 4.64 4.64
IDC  12.99 - - 217 4.33 6.50 111.38 106.74 102.10 97.46 92.82
oK 129.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.84 43.01 4517 1 Book Value at Year End
ok 25112 000 000 000 1075 1075 1075 1092 6931 6931 6931
IDC 2298 - - 383 7.66 11.49
Calculation of Equity & Debt
Equity 72.68 10.75 10.75 10.75 10.92 9.84 9.84 9.84
Debt 62.41 - - - - 20.80 20.80 20.80
Total 135.09 10.75 10.75 10.75 10.92 30.64 30.64 30.64
OK
Equity 34.81 - - - - 11.60 11.60 11.60
Debt 81.22 - 27.07 27.07 27.07
Total 116.03 38.68 38.68 38.68
OK
Equity 107.49 10.75 10.75 10.75 10.92 21.44 21.44 21.44
Debt 143.63 - - - - 47.88 47.88 47.88
Total 251.12 10.75 10.75 10.75 10.92 69.31 69.31 69.31
OK

)

%]-3.4  [Project] > — hDEHAYT Y 22—/ « BlfifE# (Construction Schedule &

Depreciation) 5y

8

JICA West JEC



s =7 [ GDC HEABH R MG EH AR T n v = 7 b

GDC Corporate Financial Model BB =

Generation
Power Plant
Generation (gross)
Steam Sales

Steam Field Operator

[Assumption for Profits and Losses (Steam Field)

O&M Costs for Steam Field [US cents/kWh]

0.75

PROJECT IRR for Steam Field

Power Plant Operator
1PP

9.92%

Assumption for Profits and Losses (Power Plant)

O&M Costs for Power Plant [US cents/kWh]

0.75

PROJECT IRR for Power Plant

Sales price of Energy
Sales price of Steam

Steam Field Operator

EQUITY IRR for Steam Field

Power Plant Operator

EQUITY IRR for Power Plant

Steam Field Operator

Power Plant Operator

15.66%

Cash Inflow

Cash Outflow

Cash Flow Balance

9.98%

Cash Inflow

Cash Outflow

Cash Flow Balance

20.00%

Debt & Equity

Debt & Equity

Years

No.

Years
Total Output
Steam Sales (gross)
Initial Investment
Makeup Well Investment
Total Investment
Steam Sales Revenue
Total Revenue
Operation Costs
Depreciation of Initial Investment
Depreciation of Makeup Production Wells
Depreciation of Makeup Reinjection Wells
Total Depreciation
Total Costs
Net Income (Before Tax and Interest)
Interest Payment
Tax

Net Income (After Tax and Interest)

Free Cash Flows from Project

No.

Years
Power Plant Output
Energy Sales (net)
Total Investment
Energy Sales Revenue
Total Revenue
Operation Costs
Depreciation of Initial Investment
team Costs
Total Costs
Net Income (Before Tax and Interest)
Interest Payment
Tax

Net Income (After Tax and Interest)

Free Cash Flows from Project

No.

Years
Borrowing
Net Income (After Tax &and Interest)
Depreciation of Initial Investment
Depreciation of Makeup Production Wells
Depreciation of Makeup Reinjection Wells
Total Cash Inflow
Initial Investment
Makeup Well Investment
Principal Repayment
Total Cash Outflow
Balance per Year

Cumulative Balance

DSCR

Free cash flow for Equity IRR

No.

Years
Borrowing
Net Income (After Tax &and Interest)
Depreciation of Initial Investment
Total Cash Inflow
Investment
Principal Repayment
Total Cash Outflow
Balance per Year

Cumulative Balance

DSCR

Free cash flow for Equity IRR

ears
Cash
Fixed Assets
Construction Account
otal

Long-term Debt
Equity

Earned Reserve
Total

No.
Years

Cash

Fixed Assets
Construction Account
Total

Long-term Debt
Equity

Earned Reserve
Total

EBomonwmn

RN

RN IRENYN

Mw]

[Gwh]

[000 ton]
[Million USS] 1

Mw]

[Gwh]

[2+43) CAPEX
151 REVENUE
OPEX

DEPL
DEP2
DEP3
[01+92+493]  DEP
[8+9]

[7-11] EBIT

[12-13-14]) NET INCOME

[(12%(1-)+9+10] FCF -

[Million USS] 1
[mMw]
[Gwh]
CAPEX

[5+6] REVENUE

OPEX1
DEP
OPEX2
[8+9+10]

[r-11] EBIT

[12-13-14] NET INCOME

[12*1+9]  FCF -

[siMw]
[siMw]

[Million USS] 1
-10

[1+2+3.143.2+43.3] -

[6+7+8]
[5-9] -

[(5+Int.Rep)/(8+Int.Rep)]

[FCF-Int.Rep -Prince.Rep]

[Million US| 1
-10

[1+2+3] R

[6+8]
[5-91 -

[(5+Int.Rep)/(8+Int.Rep)]

[FCF-+Borrow-Int Rep -Prince.Rep]

[Million USS] 1

-10
8267 -
[1+2+3] 0.00
8267 -
[5+6+7] 0.00
ok
[Million USS] 1
-10
47.80 -
[1+2+3] 000
4780 -
[5+6+7] 0.00
ok

2
<)

0.00

0.00
oK

-8
82.67
82.67

82.67

82.67
ok

10.75

10.75

-10.75

-10.75

5

-6

1075

10.75

-10.75

-10.75

21.50
82.67

82.67

82.67
oK

6
-5

10.75

10.75

-10.75

1075

10.75
-10.75
-32.26

-10.75

-3.5

7
4

10.92

1092

-10.92

10.92

10.92
-10.92
-43.18

-10.92

7

4
39.49
43.18
82.67

82.67

82.67
oK
7

-4
47.80

47.80
47.80

47.80
oK

-3

3064

30.64

166
-0.50
117

-30.64

38.68

-217

-38.68

20.80
-117

19.64
30.64

30.64
-11.00
54.18

-11.50

27.07
217

24.91
38.68

38.68

-13.77
-13.77

-13.77

34.03

38.68
7271
27.07

3064

30.64

3064

30.64

38.68

4.33
-4.33

-38.68

20.80
-2.33

18.47
30.64

30.64
<1217
-66.34

-13.16

27.07
-4.33

22.74
38.68

38.68
-15.93
-29.70

-15.93

77.35
95.45
54.15
47.80
-6.50
95.45
oK

[Project |

JICA

West JEC

-6.50

-38.68

-3.50

17.31
30.64

30.64
-13.33
-79.67

-14.83

-6.50

20.58
38.68

38.68
-18.10
-47.80

-18.10

116.03
116.03
81.22
47.80
-12.99
116.03

T— MO 3 #

70
551.88
3,863

11

70
551.88

3.50
3.50
28.83
28.83
4.14
5.40
0.14

554
9.68
19.14
4.99
425
9.91

15.44

70
518.77

61.62
61.62
4.14
4.64
28.83
37.61
24.01
6.50
5.25
12.26

21.45

8.314
3.656

11

9.91
5.40
0.14
15.45
3.50
2.08
5.58
9.87
-69.80

2.89

11

12.26
16.90
271
27

1419
-33.61

1224

11

1
12.86
133.05

145.92
60.33
82.67

145.92

70
551.88
3,863

12

70
551.88

2.86
2.86
28.83
28.83
4.14
5.40
0.14
0.11
5.66
9.80
19.03
4.83
4.26
9.94

16.12

70
518.77

61.62
61.62
4.14
4.64
28.83
37.61
24.01
6.28
5.32
1241

21.45

8314
3.656

9.94
5.40
0.14

15.60

2.86
4.16
7.02
8.58
-61.23

1241
17.05

541
541
1164
-21.97

12

21.44
130.26

151.70
56.17
82.67
12.86
151.70
oK

25.83
106.74

132,57
73.10
47.80
1168
13257
oK

70
551.88
3,863

70
551.88

28.83
28.83
4.14
5.40
0.14
0.11
5.66
9.80
19.03
4.49
4.36
1018

18.98

70
518.77

61.62
61.62
4.14

28.83
37.61
24.01
5.85
5.45
1271

2145

8.314
3.656

1018
5.40
0.14
0.11

15.83

6.24
6.24
9.59
-51.63

189

155.63

15563

35.06
102.10

137.17
64.97

47.80
24.39

137.17

70
551.88
3,863

70
551.88

3.50
3.50
28.83
28.83
414

0.28
0.11
5.80
9.94
18.89
3.99
4.47
1043

15.52

70
518.77

61.62
61.62
4.14
4.64
28.83
37.61
24.01
5.20
5.64
1317

21.45

8.314
3.656

1043
5.40
0.28
0.11

16.22

3.50
6.24
9.74
6.48
-45.15

97.46

142.21
56.85

47.80
37.56

142.21

70
551.88
3,863

70
551.88

28.83
28.83
414
5.40
0.28
011
5.80
9.94
18.89
350
4.62
10.78

19.02

70
518.77

6162
6162
414
464
28.83
37,61
2401
455
5.84
1362

2145

8.314
3.656

10.78
5.40
0.28
0.11

16.57

6.24
6.24
10.33
-34.82

13.62
464
18.27
8.12
8.12

10.14
7.09

47.85
116.50

164.35

147.72

147.72

(Financial Statements) 5%y

70
551.88
3,863

70
551.88

28.83
28.83
4.14
5.40
0.28
011
5.80
9.94
18.89
3.00
477
1113

19.02

70
518.77

61.62
6162
4.14
4.64
28.83
37.61
24.01
3.90
6.03
14.08

21.45

8314
3.656

1113
5.40
0.28
0.11

16.92

6.24
6.24
10.68
-24.13

14.08
18.72

812
8.12
10.60
17.69

65.49
88.18

153.67
40.61
47.80
65.26
153.67

70
551.88
3,863

70
551.88

28.83
28.83
4.14
5.40
0.28
0.11
5.80

18.89
2.50
4.92

11.48

19.02

70
518.77

61.62
61.62
4.14

28.83
37.61
24.01
3.25
6.23
1453

21.45

8.314
3.656

1148
5.40
0.28
0.11

17.27

6.24
6.24
11.03
-13.10

160.09
32.49

47.80
79.80

160.09

70
551.88
3,863

70
551.88

3.50

28.83
28.83
414

0.42
011
5.94
10.08
18.75
2.00
5.03
1173

15.56

70
518.77

61.62
61.62
4.14
4.64
28.83
37.61
24.01
2.60
6.42
14.99

21.45

8.314
3.656

1173
5.40
0.42
0.11

17.66

3.50
6.24
9.74
7.92
-5.18

14.99
19.63

8.12
8.12
1151
40.25

77.49
102.47

179.95
18.72
82.67
78.56
179.95
oK

88.06
78.90

166.95
2437
47.80
94.78
166.95
oK

70
551.88
3,863

70
551.88

28.83
28.83
414

0.42
0.11
5.94
10.08
18.75
150
5.18
12.08

19.06

70
518.77

61.62
61.62
4.14
4.64
28.83
37.61
24.01
1.95
6.62
15.44

21.45

8.314
3.656

12.08

15.44
20.08

8.12
8.12
11.96
52.22

185.79

185.79

100.02
74.26

174.27
16.24
47.80
110.23
174.27
oK

28.83
28.83
4.14
5.40
0.42
0.11
5.94
10.08
1875
1.00
5.33
1243

19.06

1243
5.40
0.42
0.11

18.36

6.24
6.24
1212
1872

15.90
20.54

812
8.12
12.42
64.63

191.97

82.67
103.07
191.97

oK

20

10
112.44

69.61

182.05
812
47.80
126.13
182.05
oK

28.83
28.83
4.14
5.40
0.42
0.11
5.94
10.08
18.75
0.50
5.48
12.78

19.06

28.83
37.61
24.01
0.65
7.01
16.35

21.45

8314
3.656

1278
5.40
0.42
0.11

1871

4.16
4.16
1455
33.27

16.35
20.99

5.41
5.41
15,58
80.21

15.38

21

1
115.94
84.65
200.59
2.08

82.67

115.84
200.59

oK

21

1
128.01
64.97
192.99
27

47.80

142.48

192.99
oK

3.50

28.83
28.83
4.14
5.40
0.56
0.11
6.08
10.22
18.61
0.17
5.53
1291

1561

22
12

1291
5.40
0.56
0.11

18.99

3.50
2,08
5.58
1341
46.68

13.36

22
12

16.66
4.64
21.30
271
271

18.59
98.80

1852

22

12
129.35

82.07
211.42

82.67
12875
211.42

oK

22

146.60
60.33

206.94

47.80
150.14
206.94

oK

28.83
28.83
414

0.56
0.11
6.08
10.22
18.61

5.58
13.03

19.11

23
13

13.03
5.40
0.56
0.11

19.11

19.11
65.78

19.11

2145
120.25

2145

23

13
148.45

75.99
224.44

82.67
14178
224.44

oK

23

168.05
55,69

223.75

47.80
175.94
223.75

oK

28.83
28.83
414
5.40
056
011
6.08
10.22
18.61

5.58
13.03

19.11

28.83
37.61
24.01

7.20
16.81

2145

8.314
3.656

24
14

13.03
5.40
0.56
0.11

19.11

19.11
84.89

19.11

2145
141.70

2145

24

14
167.56

69.92
237.47

82.67
154.80
237.47

oK

24
14
189.50
51.05
240.55
47.80
192.75

240.55
oK

28.83
28.83
4.14
5.40
0.56
011
6.08
10.22
18.61

5.58
13.03

19.11

15

13.03
5.40
0.56
0.11

19.11

19.11
103.99

19.11

21.45
163.15

2145

25

15
186.66

63.84
250.50

82.67
167.83
250.50
oK

25

15
210.95

46.41

257.36
47.80
209.56
257.36
oK

3.50

28.83
28.83
4.14
5.40
0.70
0.11
6.22
10.36
18.47

5.54
12.93

15.65

26

12.93
5.40
0.70
0.11

19.15

3.50
15.65
119.64

15.65
26

16.81
464

21.45

21.45
184.60

2145

1
232.40
a7

27417
47.80
226.37
27417
oK

2.86

28.83
28.83
4.14

0.70
0.23
6.33
10.47
18.36

5.51
12.85

16.32

21.45
206.05

21.45

17
253.85
37.13

290.98
47.80
24317
290.98
oK

28.83
28.83
414

0.70
0.23
6.33
10.47
18.36

5.51
12.85

19.18

28.83
37.61
24.01

7.20
16.81

21.45

8.314
3.656

1285
5.40
0.70
0.23

19.18

19.18
155.14

19.18

21.45
227.50

21.45

1
275.30
3249

307.78
47.80
259.98
307.78
oK

28.83
28.83
4.14
5.40
0.70
0.23
6.33
10.47
18.36

5.51
12.85

19.18

19.18
17432

19.18

2145
248.94

2145

1
296.75
27.85

32459

47.80
276.79
32459

oK

3.50
3.50
28.83
28.83
4.14
5.40
0.84
0.23
6.47
1061
18.22

5.46
12.75

1572

61.62
61.62

4.14

4.64
28.83
37.61
24.01

7.20
16.81

21.45

8314
3.656

21.45
270.39

2145

20
27271
42,01

314.72

82.67
232.06
314.72

oK

30

20
318.19

2320

341.40
47.80
293.60
341.40
oK

28.83
28.83
4.14
5.40

0.23
6.47
10.61
18.22

5.46
12.75

19.22

31
21

1275
5.40

0.23
19.22

19.22
209.27

19.22

31
21

16.81
464

21.45

2145
291.84

2145

21
291.93

35.54
327.47

82.67
24481
327.47

oK

31

21
339.64

1856

358.21
47.80
31041
358.21
oK

28.83
28.83
414

0.84
0.23
6.47
10.61
18.22

5.46
1275

19.22

1275
5.40
0.84
0.23

19.22

19.22
228.49

19.22

21.45
313.29

2145

22
31116

29.07
340.22

82.67
257.56
340.22

oK

32

22
361.09

1392

375.02
47.80
327.21
375.02
oK

350

28.83
28.83
414
5.40
0.98
0.23
6.61
10.75
18.08

5.42
12,65

15.77

28.83
37.61
24.01

7.20
16.81

21.45

8.314
3.656

12.65
5.40
0.98
0.23

19.27

3.50

350
15.77
244.26

15.77

21.45
33474

2145

23
326.92

25,95
352.88

82.67
270.21
352.88
oK

33

23
382.54
9.28

391.82
47.80
344.02
391.82
oK

24

70
551.88
3,863

2

551.88

28.83
28.83
4.14
5.40
0.98
0.23
6.61
10.75
18.08

5.42
12,65

19.27

2
518.77

61.62
6162

4.14

4.64
28.83
37.61
2401

7.20
16.81

21.45

8314
3.656

2

12,65
5.40
0.98
0.23

19.27

19.27
263.52

19.27

21.45
356.19

21.45

24
346.19

19.34
365.53

82.67
282.86
365.53
oK

34

24
403.99
464

408.63
47.80
360.83
408.63
oK

28.83
28.83
4.14
5.40
0.98
0.23
6.61
10.75
18.08

5.42
12,65

19.27

35
25

12,65
5.40
0.98
0.23

19.27

19.27
282.79

19.27

35
25

16.81
464

21.45

21.45
377.64

2145

35

25
365.45

1273
378.18

82.67
295.51
378.18

oK

35
25
425.44

425.44

47.80
377.64
425.44

oK

28.83
28.83
4.14

0.84
0.23
1.07
521
23.62

7.09
16.53

17.60

36
26

16.53

0.84
0.23
17.60

17.60
300.39

17.60

36
26

20.06

20.06

20.06
397.69

20.06

36

383.06
11.66

394.72

82.67
312.05
394.72

oK

36
26
445.50

445.50
47.80
397.69
445.50
oK

0.98

23.59

7.08
1652

1411

37
27

16.52

37
27

20.06

20.06

20.06
417.75

20.06

37

27
397.17

14.06
411.23

82.67
328.56
411.23
oK

37

27
465.55

465.55
47.80
47.75
465.55
oK

28.83
28.83
4.14

0.98
0.11
1.09
5.23
2359

7.08
1652

1761

38
28

16.52

0.98
0.11
1761

17.61
33211

1761

38
28

20.06

20.06

20.06
437.81

20.06

38

414.78
12,97

42175

82.67
345.08
421.75
oK

38
28
485.61

485.61

47.80
437.81
485.61

oK

28.83
28.83
4.14

0.84
0.11
0.95
5.09
2373
712
16.61

1757

39
29

16.61
0.84

0.11
1757

1757
349.68

1757

39
29

20.06

20.06

20.06
457.86

20.06

39

43234
12,01

44436
82.67
361.69

444.36
oK

39
29
505.66

505.66
47.80
457.86
505.66
oK

30
70
551.88
3,863

40
30
70

551.88

28.83
28.83
4.14
0.84
0.11
0.95
5.09
23.73

712
16.61

28.63

518.77
61.62
61.62

4.14
28.83
32,97
28.65

8.60
20.06

20.06

8.314
3.656

16.61
0.84

0.11
1757

1757
367.25

28.63

20.06

20.06

20.06
477.92

20.06

30
449.91
11.06

460.97
82.67

378.31
460.97

525.72

525.72

47.80
477.92
525.72

TOTAL

16,556
115,895

TOTAL

16,556.40
135.09
33.73
168.82
864.81
864.81
12417
135.09
18.20
4.47
157.76
281.93
582.88
42.44
162.13
378.31

408.01

TOTAL

15,563.02
116.03
1,848.55
1,848.55
12417
116.03
864.81
1,105.01
743.54
55.23
210.39
477.92

520.48

TOTAL

62.41
378.31
135.09
18.20
447
598.48
135.09
33.73
62.41
231.23
367.25

TOTAL

81.22
477.92
116.03
675.16
116.03

81.22
197.24
477.92

TOTAL

TOTAL
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Repayment Schedule No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
'Steam Field | Interest Year 5 -4 3 - - 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 7 18 19 20 2 22 23 2 2% 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 a1 42 43 44 45| Total
8.00% Loan - - 20.80 20.80 20.80
-5 year Disburse Grace Principle - - - - - - - - - = = = - = = = > - - - - - - - - - - - - - - - - - - - - N N - N - - N - N - _ ~
3 Interest - - - - - - - - - - - - - - - - - - - - E - - - - - - - = = = 5 5 o o - - - - - - - - - - - - . - - .
Repayme Repaymen - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
10 Balance - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-4 year Disburse Grace  Principle - - - - - - - - - - - - - - - . s 2 . 5 5 5 5 E E . -
3 Interest - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Repayme Repaymen - - - - - - - - - - = B = = = o E B B B - B R R B - B R R R N
10 Balance - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-3 year Disburse Grace  Principle - - - 208 208 208 208 208 208 208 208 208 208 - - - - - - - - s s - - s = s s 5 5 5 & - - . - - - . . - . . . . . o 2080
3 Interest 166 166 166 166 150 133 117 100 083 067 050 033 017 - - - - - - - - s s - - - = s s s s 5 & - - - . . . . . . . . . . . . 1415
Repayme Repaymen 166 166 166 374 358 341 325 308 291 275 258 241 225 - - - - - - - - - s - - - s s s s s = & - - - - . . . . . . . . . . . 3405
10 Balance 2080 2080 2080 2080 1872 1664 1456 1248 1040 832 624 416 208 - - - - - - - - - s s = s s = & & 5 5 5 - . . . . . . . . . . .
-2 year Disburse Grace  Principle - 208 208 208 208 208 208 208 208 208 208 - - - - B s 5 = = 5 5 g 2080
3 Interest 1.66 166 166 166 150 133 117 1.00 0.83 0.67 0.50 0.33 0.17 - - - - - - - - - - - - - - - - - - - - - - - - - 14.15
Repayme Repaymen 1.66 1.66 166 3.74 3.58 341 3.25 3.08 291 275 258 241 225 - - - - - - - - - - - - - - - - - - - - - - - 3495
10 Balance 20.80 20.80 20.80 20.80 18.72 16.64 14.56 12.48 10.40 832 6.24 4.16 208 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-1 year Disburse Grace  Principle - - - 208 208 208 208 208 208 208 208 208 208 o o o - - - - s s . = s 5 5 5 5 5 - - - - - - R . - . . R . - - 2080
3 Interest 166 166 166 166 150 133 117 100 083 067 050 033 017 5 o o - - - - - . . = s s 5 5 5 5 - . . . . . . . . . - 14.15
Repayme Repaymen 166 1.66 1.66 3.74 3.58 341 325 3.08 291 275 258 241 225 - - - - - - - - - - - - - - - - - - - 34.95
10 Balance 20.80 20.80 20.80 20.80 18.72 16.64 14.56 12.48 10.40 8.32 6.24 4.16 2.08 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - B
Total Repayment (ms$) Principle - - - - - 2.08 4.16 6.24 6.24 6.24 6.24 6.24 6.24 6.24 6.24 4.16 2.08 - B B - - - B B = o > B = = - - - B - - - - - - - R R B R - B R - 6241 6241
Interest - - 1.66 333 4.99 4.99 483 4.49 3.99 350 3.00 250 2,00 150 1.00 0.50 017 - = = - = - = = - o - - - - - - - - - - - - - - - - - - - - - - - 42.44 4
Repaymen - - 166 333 4.99 7.07 899 1073 1024 9.74 9.24 874 8.24 7.74 7.24 4.66 225 - B B - = > B B = o > B = - - - - B - - - - - - - R R R R - R R - 10485 10485
Balance - - 2080 4161 6241 6033 5617  49.93 4369  37.45 3121 2497 1872 1248 624 208 - - - - - - - - - = - 5 5 5 5 5 - - - - . . - . - . . - . . . . . .
Check 8.00% oK -20.80 19.14 17.48 499 707 899 1073 1024 974 9.24 8.74 824 774 724 466 225 42.44 4244
Repayment Schedule No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
Power Plant | Interest Year 5 -4 3 =2 a1 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 Total
800%  Loan - - 2101 2107 2107
-5 year Disburse Grace  Principle - - - - - - - - - - - - - - - B = = B B B 5 = B B o - - - - - - - - - - N N N N - N N - - N N N - N N
3 Interest - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Repayme Repaymen - - - - - - - - - - - - - - - - - = = B o 5 = B B B 5 o o - - - - - - - - - N N - N N - N N N - - _ N
1 Balance - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-4 year Disburse Grace  Principle - - - - - - - - - - B B - B = o o 5 o o - B B N
3 Interest - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Repayme Repaymen - - - - - - - - - - - - - - - - o o o B o a o o o a N - - - - - - - - N N - N
10 Balance - - - - - - - - - - - - - - - - - - - o 5 - - - - - s . . . s - - - . - - - . . . . . .
-3 year Dishurse Grace  Principle - - - 271 27 27 27 271 271 27 27 271 271 - - - - o a - B B < a - B o o 5 5 5 e - - B - - - - R R R R - R R - 27.07
3 Interest 217 217 217 217 195 173 152 130 108 087 065 043 022 o 5 5 o - - - - = s . s = 5 5 5 5 5 - - - - - . - R . - - . R - - R 1841
Repayme Repaymen 217 217 217 4.87 4.66 4.44 4.22 4.01 379 357 3.36 314 292 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 45.48
10 Balance 271.07 27.07 27.07 27.07 2437 21.66 18.95 16.24 13.54 10.83 8.12 5.41 271 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-2 year Disburse Grace Principle - 27 271 27 27 27 27 271 27 271 271 - - - - - - - - - - - - - - - - 27.07
3 Interest 217 217 217 217 195 173 152 130 108 0.87 0.65 0.43 0.22 - - - - - - - - - - - - - - - - - - - - - - - - - - - - 18.41
Repayme Repaymen 217 217 217 4.87 4.66 4.44 4.22 4.01 379 357 3.36 3.14 292 - - - - - - - - - - - - - - - - - - - - - - - - - - 45.48
10 Balance 27.07 27.07 21.07 27.07 2437 21.66 18.95 16.24 13.54 10.83 8.12 5.41 271 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - B B
-1 year Disburse Grace Principle - - - 27 27 271 271 27 271 27 27 271 271 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 27.07
3 Interest 217 2147 217 217 195 173 152 130 108 087 065 043 022 - - - - - - - - - B - . = = s - 5 5 - - - - - - - . - . . - . - . 1841
Repayme Repaymen 217 217 217 4.87 4.66 4.44 422 4,01 379 357 3.36 3.14 292 - - - - - - - - = o 5 s s s o 5 s s B - B . . . . . . . . R . . . 4548
10 Balance 27.07 27.07 27.07 21.07 24.37 21.66 18.95 16.24 1354 10.83 812 541 271 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - B
Total Repayment (m$)  Principle - - - - - 271 541 812 812 812 812 812 812 812 812 541 271 - - - - B - - - = - - - = 5 5 5 5 - - - . - . - - . - . . . . . . 8122wz
Interest - - 217 433 650 650 628 58 520 455 390 325 260 195 130 065 022 - - - - - - B B - B - - = = s s = 8 - - - - - - - - - . . R . . o 5523 ssa
Repaymen - - 217 433 650 920 1170 1397 1332 1267 1202 1137 1072 1007 942 606 292 - - - - - - B B E B - - = = s s = & - - - - - - B - - . . R . - o 13645 1sess
Balance - - 2707 5415 8122 7851 7310 6497 5685 4873 4061 3249 2437 1624 812 271 - - - - - - - - - - 5 s s s s s 5 5 5 - - - R - - R . . . . R . B .
Check  8.00% Ok 20w 2w 650 o2 mwm  wme w2 2 e uy 02 1007 942 606 29 55.23 5523

{3

Tl

[Project] > — b OFEIRFF M (Repayment Schedule) 45>
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Makeup Production Wells
MW  Well Outp Well No. ai Declining Rate (%/year) Price escalation (%/year)
70 62.0 8 .

3.0% 0.0% Depreciation
Makeup Well Total Stean No. Wells Dep. YearUnit Costs Costs (m$) —Tw

496.00

ell (1stye 541.26 1
ell 2ndy 525.02 -
ell (3rdy 509.27 -
ell (4thyt 554.13 1
ell (5thyr 537.51 -
ell (6thyr 521.38 -
ell (7thyt  505.74 -
el (8thyr 550.71 1
ell (9thyr 534.19 -
ell (10t 518.16 -
el (11th* 502.62 -
el (12th' 547.68 1
ell (13t 531.25 -
ell (14th: 515.31 -
el (15th*  499.85 -
ell (16th" 545.00 1
ell (17th: 528.65 -
el (18th* 512.79 -
el (19th" 497.40 -
el (20th® 542.62 1
ell (21th: 526.34 -
el (22th' 510.55 -
el (23th' 555.38 1
ell (24th: 538.72 -
el (25th*  522.55 -
ell (26th" 506.88 -
el (27th 551.81 1
el (28th®  535.26 -
el (29th' 519.20 -
el (30th* 503.62 -
e

Book Value at year end (Makeup Production Wells) Salvage

ell (1st year)

el (2nd year)

ell (3rd year)

ell (4th year)

ell (5th year)

ell (6th year)

ell (7th year)

ell (8th year)

ell (9th year)

ell (10th year)
ell (11th year)
ell (12th year)
ell (13th year)
ell (14th year)
ell (15th year)
ell (16th year)
ell (17th year)
ell (18th year)
ell (19th year)
ell (20th year)
ell (21th year)
ell (22th year)
ell (23th year)
ell (24th year)
ell (25th year)
ell (26th year)
ell (27th year)
ell (28th year)
ell (29th year)
ell (30th year)

28.00
OK

%-3.7  [Project] > — hOAfiFsH51HE (Make-up Well Schedule) @ 5 B DOiFEAEREHIT D ESY
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(5)

Olkaria_280MW] < — k. TMenengai_105MW] < — k. TlHeadquarter] o — FDIERK

[Olkaria_280MW . Menengai_105MW . [Headquarter] ®O% > — s O2RHERKIE
X-4.1 (279K 912, FEARMIC Project] — b LREEEDHEK A LTV 5D,

ZD 95, [0lkaria_280MW | v — b7 =7 it (Project Assumptions) #F
INTIEK-4.2107 T X ) e BED F 72 R E AR E (Construction Costs Estimation)
WATITIEK-4.3 12T X 9 RBUEDL AT STV %,

I ZIX-4.4 1R X 9 72 BAEN £ 72, @ik B E (Construction Costs Estimation)

53
IIZIEX-4.5 12T KO BREIENR AT SN T\ 5,

/
37|

F72. Menengai_106MW | v— hDO 7 u =7 hii# (Project Assumptions) )
AN
Hls

Headquarter | > — MNMEI7m vy =7 N TERLVIRESMAOXIHTZ T NS5 DT,
7rY =7 Mg (Project Assumptions) #B01E[X-4.6 (ZR" T K 5 REflA, £,
B HE (Construction Costs Estimation) #45713-4.7 (2R3 K 5 EAENA AT

IINBHD 3 — FDOAJMEDORIHRIEE 7T ETiRD,

JICA

12
West JEC



=7 [H GDC BRI EH AR 7 n o =7 b GDC Corporate Financial Model E#¥ i iH &

Ul
ks

=
T ———
ettty
e s et e e o o ot 5.
Bk b e v s
o o o o oo aws om0 _u _am s mw s e _aw o s _awo wo o o _omi _ms w aw _men o o am  ww vm am _mos _om o _am w0 s _me w8 ou
Olikaria 280 MW Project
ol Aearpton o ree oo S B0 te  rokn o e com
[Output of Power Pl [ 280 [steam — Teemshowh T 500 ] VPP Tender ‘vcoo
|Commercial Operation Date (COD) [vear 2015 [Enerqy  Jeemshowh | 550 | Diilling Schedule (wek)
oo ool e e e o pwer T 55 s
|Driting Cost (Reinjection wel) [mstwen 20 [eam T T 200% ] ‘Corst. Welk (Prod.) £ 127 127 127
|steam Production per Well [tonh 60 7smwivel [Energy e T 200w | Const. Welk (Reinj) 6 20 20 20
e roasionpr et o 4 T priveti S W w . - a a - - 2 s - . 2 s - . a0 - a a0 - . a0 s - o
|Capacity of Reiniection Wel ftonh 200 [seam — Towyear [ 00w ] take p Rei. wels 50 - - 10 - - - - 10 - - - - - - 10 - - - - - 10 - - . . 10 - - - - 50
o n capacity deck [petyear 30% [Erey  Tothear | 00w | No.of Welk to be Drilkded 98 - - - - 55 55 - 147 147 147 20 20 10 20 - 20 30 10 - 20 30 - - 20 40 - - 20 - 20 40 - - 20 30 10 - 20 30 -
|Reingection capacity declire rate. [Feyear 30% No.of Rigs Necessary - - - - 18 18 - 49 49 49 o7 o7 03 07 - o7 10 03 o7 10 - - o7 13 - - 07 - o7 13 - - 07 10 03 - o7 10 -
e e ot
[orlirguet o 05%
ine Assumption [O&M costs [sehear | 00% |
[Output of Power Plant Initial Cost Estimation
Toaee o N . s
[axrate  oemshwn | 500% ]  Steam Field Development
o oo Seterrmos G sy Roodacas) 40 Wtk w20
e e L Sireion Exoraton . ot 2owshen g
PR rraiey 05 s o
et 5 Corttion Broscion ) v ms mw mm
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e ooy e o e o o 5 Comrton ) frg vt o5 wn wm
Ny Ot 5 o | 5 e Comtar oo 15 1 1 i 1% s | oopromncoucsmmrn
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[No. of Drilling Welks (Production) 1 E) ) DC’ - - - - 22197 20612 19026 17441 15855 14270 12684 11099 9513 7928 6342 4757 3171 1586 000 000 000 000 0.00 000 000 000 000 0.00 000 0.00 000 000 000 000 Book Vake at Year End
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‘Necessary Ne 5 5
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e e 0 v om0 U0 NN DRG0 00 om0 0 O DR 00 om0 0 00 om0 G0 ool e ae oo Soea v
[ ot o1 010y o w o we e e e S —
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“Equiy 100% 100% 30% | GRAND TOTAL (without IDC) 849 (W) 23783 oK 000 000 000 1489 1489 239
Debt (Loan) 23 o 0% | GRAND TOTAL (with IDC) 849 (SKW) 83 e - -
‘Debt (Loar)
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(O&M Costs for Steam Fiekd [US centshwh) Oper Costs 8 OPEX 1656 1606 1558 1511 1466 1422 1379 1338 1208 1250 1221 1184 1149 1114 1081 1048 1017 986 957 928 9200 873 847 822 797 773 750 721 7.06 684 33057
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Olikaria 280 MW Project

Field Assumption Selling Price
Output of Power Plant MW 280 Steam cents/kWh 3.00
Commercial Operation Date (COD) year 2015 Energy cents/kWh 8.50
Drilling Cost (Production well) m$/well 2.0 Selling Price Increase Portion
Drilling Cost (Reinjection well) m$/well 2.0 [Steam % 20.0%
Steam Production per Well ton/h 60 7.5 MW/well [Energy % 20.0%
Brine Production per Well ton/h 60 Selling Price Increase Rate
Capacity of Reinjection Well ton/h 200 Steam Ylyear 0.0%
Production capacity decline rate %lyear 3.0% Energy Y%lyear 0.0%
Reinjection capacity decline rate %lyear 3.0%

Number of wells drilled by a Rig wells/rig 8 Price Inflation
Drilling well[%/year [ 00% ]
Turbine Assumption O&M costs [%lyear [ 00% |
Output of Power Plant MW 280.0
Turbine efficienct (t/h)/ MW 8.0 Tax
Plant factor % 90.0% [Taxrate  Jcents’kwh [ 30.0% |
House use ratio % 6.0%
Unit costs $IKW 0 KenGen

Field Activities
Development Stage Reconnaissa] Exploratory [Confirmatior] FS/Financce]Construction]  COD!
Definition (Necessary Steam Confirmati 20% 80% 100%

Necessary Output (MW) 56 224 280
Necessary No. of Wells (Prod.) at CO 8 30 38
No. of Drilling Wells (Production) 11 38 49
Success Rate 75% 80%
Necessary No. of Wells (Reinj) at CO 12 12
No. of Drilling Wells (Reinjection) 14 14
Success Rate 90%

Calculation Table of Dev. Stage Schedulin| Exp FS/Fin Const COD
Necessary Years for Development Stage 2 1 3 6
Schedule (years before COD) -6 -4 -3

Finance Arrangement
Ratio of Finance Reconnaissa] Exploratory [Confirmatior] FS/Finance nst.(Stm FielEnst. (P.Plant

Equity 100% 100% 30%
Debt (Loan) 0% 0% 70%
Debt (Loan)
Interest Rate 8.00% 8.00%
Grace Period 3 3
Repayment Years (after GracePrd.) 10 10

%|-4.2  [Olkaria_280MW | > — h® 7' r =7 haifE (Project Assumptions) &5y

Initial Cost Estimation (Million US$)  Construction Costs Disbu
Item Unit price Q'ty Total

Steam Field Development

0.Reconnaissance (Surface survey & Road access) 4.0 Mé$/field 1 4.00 (Equity)

1.Exploration (Exploration & Confirmation) 2.0 M$/well 11 wells 22.00 (Equity)

2. F/S & Financing 0.5 Mé$/field 1 0.50 (Equity)

3. Construction (Production Drilling) 2.0 M$/well 38 wells 76.00 (Euity&Debt)

4. Construction (Reinjection Drilling) 2.0 M$/well 14 wells 28.00 (Euity&Debt)

5. Construction (Pipeline) 0.4 M$/MW 280 MW  112.00 (Euity&Debt)

6. Administration & Consultant fee 5.0% 12.13 (Equity)

Steam Field Total 254.63 EcoLife (yrs) 25
IDC 0.00

Steam Field Total (with IDC) 254.63

Power Plant

1. Power Plant 0 $/kwW 280 MW 0.00 |(Euity&Debt)

2. Transmission Line 0.0 Mé$/field 1 0.00 ((Euity&Debt)

3. Administration & Consultant fee 5.0% 0.00  ((Euity&Debt)

Power Plant Total 0.00 EcoLife (yrs) 25
IDC 0.00

Power Plant Total (with IDC) 0.00

GRAND TOTAL (without IDC) 909 ($/kW) 254.63

GRAND TOTAL (with IDC) 909 ($/kW) 254.63

X-4.3 [Olkaria_280MW] v — h O#EFREAE (Construction Costs Estimation) #43
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Menengai 105 MW Project

Field Assumption Selling Price
Output of Power Plant MW 105 [Steam [cents’kwh | 350 |
Commercial Operation Date (COD) year 2019 |Energy [centsskwh | 850 |
Drilling Cost (Production well) m$/well 43 Selling Price Increase Portion
Drilling Cost (Reinjection well) m$/well 35 [Steam [% [ 200% ]
Steam Production per Well ton/h 60 7.5 MWiwell [Energy  [% [ 20.0% |
Brine Production per Well ton/h 45 Selling Price Increase Rate
Capacity of Reinjection Well ton/h 200 [Steam %/year [ 00% |
Production capacity decline rate %/year 3.0% |Energy %/year [ 00w |
Reinjection capacity decline rate Y%lyear 3.0%

Number of wells drilled by a Rig wells/rig 3 Price Inflation
[Drilling well[%/year [ 00w |
Turbine Assumption [O&M costs [%/year [ 00% |
Output of Power Plant MwW 105.0
Turbine efficienct (t/h)y/ MW 8.0 Tax
Plant factor % 90.0% |[Taxrate  Jcents’kWh | 30.0% |
House use ratio % 6.0%
Unit costs $/KW IPP

Field Activities
Development Stage Reconnaissa] Exploratory [Confirmatio] FS/Financce|[Construction]  COD
Definition (Necessary Steam Confirmati 100% 0% 100%

Necessary Output (MW) 105 0 105
Necessary No. of Wells (Prod.) at CO[] 14 0 14
No. of Drilling Wells (Production) 28 0 28
Success Rate 50% 80%
Necessary No. of Wells (Reinj) at COD 4 4
No. of Drilling Wells (Reinjection) 5 5
Success Rate 90%

Calculation Table of Dev. Stage Schedulin| Exp FS/Fin Const COD
Necessary Years for Development Stage 3 0 3 6
Schedule (years before COD) -6 -3 -3

Finance Arrangement
Ratio of Finance Reconnaissa] Exploratory [Confirmatior] FS/Finance Jnst.(Stm FielEnst. (P.Plant

Equity 100% 100% 30%
Debt (Loan) 0% 0% 70%
Debt (Loan)
Interest Rate 8.00% 8.00%
Grace Period 3 3
Repayment Years (after GracePrd.) 10 10

[X]-4.4 [Menengai_106MW | > — h® 7' 1= hhi#E (Project Assumptions) %y

Initial Cost Estimation (Million US$)  Construction Costs Disbu
Item Unit price Qty Total

Steam Field Development

0.Reconnaissance (Surface survey & Road access) 15.0 M$/field 1 15.00 (Equity)

1.Exploration (Exploration & Confirmation) 4.3 M$/well 28 wells 120.40  (Equity)

2. F/S & Financing 0.5 M$/field 0 0.00 (Equity)

3. Construction (Production Drilling) 4.3 M$/well 0 wells 0.00 (Euity&Debt)

4. Construction (Reinjection Drilling) 3.5 M$/well 5 wells 17.50 (Euity&Debt)

5. Construction (Pipeline) 0.85 M$/MW 105 MW 89.25  (Euity&Debt)

6. Administration & Consultant fee 5.0% 12.11 (Equity)

Steam Field Total 254.26 EcoLife (yrs) 25
IDC 0.00

Steam Field Total (with IDC) 254.26

Power Plant

1. Power Plant 0 $/kw 105 Mw 0.00 (Euity&Debt)

2.Transmission Line 0.0 M$/field 1 0.00  (Euity&Debt)

3. Administration & Consultant fee 5.0% 0.00  (Euity&Debt)

Power Plant Total 0.00 EcoLife (yrs) 25
IDC 0.00

Power Plant Total (with IDC) 0.00

GRAND TOTAL (without IDC) 2,422 ($/kW) 254.26

GRAND TOTAL (with IDC) 2,422 ($/kW) 254.26

[X]-4.5 Menengai_1056MW] — h O&EFHEFEE (Construction Costs Estimation) #47
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Headquarter
Field Assumption Selling Price
[Steam [centslkwh | |
Commercial Operation Date (COD) year 2014 [Energy [cents/kwh | |

Selling Price Increase Portion
Selling Price Increase Rate

Price Inflation

Turbine Assumption [ [ | |
0.0

Tax
[Taxrate  Jcentskwh [ 30.0% |

Field Activities

Calculation Table of Dev. Stage Scheduling

Finance Arrangement

%-4.6  Headquarter] >— h® 7' v =7 hMifE (Project Assumptions) #57

Initial Cost Estimation (Million US$)  Construction Costs Disbu
Item Unit price Q'ty Total
Steam Field Development
Headquarter Assets 190.0 M$/field 1 190.00  (Equity)
(Equity)
(Equity)
(Euity&Debt)
(Euity&Debt)
(Euity&Debt)
(Equity)
Steam Field Total 190.00 EcoLife (yrs) 15
Steam Field Total (with IDC) 190.00
Power Plant

EcoLife (yrs) 25

IDC
Power Plant Total (with IDC)
GRAND TOTAL (without IDC) #DIV/0! ($/kW) 190.00
GRAND TOTAL (with IDC) #DIV/0! ($/kW) 190.00

%-4.7 [Headquarter| > — b D& AE (Construction Costs Estimation) #1757
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5. TGDC_Total] >— FDHER

(1) TGDC_Total] — MEX-5.1 1R THERRZ LTV 5D,

2 UToHBICHLT, #7ny=27 FOEFHMEL 2014 525 2064 4 £ TO 50 F[H
WbV ENT 5,
@© BAZEE IR
- OUTPUT(MW)
- RIGs needed
- Wells to be Drilled
@ HEieFEERER
- Revenue
- OPEX
- Total Depreciation
- EBIT
- Interest Payment
- Tax
- Net Income (after Tax)
@ Fvvia7o—HEERR
- Long-term Loan for Construction
- Cash Inflows
- CAPEX
- Loan Repayment (Principal)
- Cash Outflows
- Net Cash Flows
@ SR ERER
- Cash
- Fixed Asset
- Asset Total
- Long-term Debt
- Equity
- Earned Reserve
- Debt & Equity Total
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r =7 [H GDC HIZABRFE MK E R S T e 7 b GDC Corporate Financial Model B &=

6. TGDC_Total (Summary) ] > — kDAL

(1) TGDC_Total(Summary)] *— hix [GDC_Total] >— h 2K L=t DT, [X-6.1 12
R E LT D,

(2) FRHEHITKROEKHEATHY ., GDC & L TOAFMEDHA% 2014 /525 2064 4F£ T
D 50 FRCHTZV R LTV D,
@O BA3&EHmE (Development Plan)
- OUTPUT(MW)
- RIGs needed
- Wells to be Drilled
@ B8 EHFE E(Profits and Losses of GDC)
- Revenue
- OPEX
- Total Depreciation
- EBIT
- Interest Payment
- Tax
- Net Income (after Tax)
- Net Income (after Tax) (cumulative)
@ Fx v =7 u—itHEE(Cash Flow Statements of GDC)
- Cash Inflows
- Net Income (after Tax)
- Borrowings for Construction
- Total Depreciation
- Cash Outflows
- CAPEX
- Loan Repayment (Principal)
- Net Cash Flows
- Net Cash Flows (cumulative)
@ EfExt53%(Balance Sheet of GDC)
- Asset Total
- Cash
- Fixed Asset
- Debt & Equity Total
- Long-term Debt
- Equity
- Earned Reserve
® W#EE (Financial Analysis)
- Return on Sales (ROS)
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=7 [E GDC HiZABR RIS T X7 a o= 7 b GDC Corporate Financial Model B &=

- Return on Asset (ROA)
- Return on Equity (ROE)
- Debt to Capital [D/(D+E)]
- Debt Service Coverage Ratio
® <HE>7my=7 Fl¥x v =7 2— (Break down of Net Cash Flows by
Project)

(3) TGDC_Total(Summary)| @ _E&RIZIEL, MBI T2 T 2 KRG E 2R T D
Macro DR F »ind %, [FIRS > OEMIZ,
@O 2030 FETHY 7% (default fEIT 12 /)
@ GDC ®#1E CF BilfEZE TR Z & 23T D KFEH (default il 1 4, F
oo ADAEEIL 14E, 24, 3 EOWTInTHD,)
@ GDC » %R CF ofil#fE (default fEix~ -+ F A US$ 0.0 million)
OFIFIMEZEZ AT L, Macro A% > Z 4 & Macro 3% OfllFISA: T T O R KRBT
W2 PR T D,
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=7 E GDC HiZABH RIS BB 7 v =7 b

GDC Corporate Financial Model 3% i i &

Click the Macro button to calculate the maximum

GDC TOTAL (Summary) [2015US$]

plan under given Constaints -

Upper limit of number of Rigs untill the year of 2030 [count]

Conditions

Upper limit for number of consecutive years that show negative Net Cash Flows (cum.) [years] <This number should be less than three (3).>
-0.0  Lower limit of negative Net Cash Flows (cum.) [M$] <This number should be negative.>

35

4

Drilling costs [M$/well]
3,916  Construction Costs with IDC [$/kW]
Number od wells drilled by a rig [wells/year]

Date

27

Time 454:31PM

No. Field cob  [Mw]
1 Headquarter 2015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 Olkaria_280MW 2015 280 0 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 0 0 0 0 0
3 Menengai_105MW 2019 385 0 0 0 0 0 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 0 0
4 4 Project -1 2024 455 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
5 5 Project -2 2024 525 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
6 6 Project -3 2024 595 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
7 7 Project -4 2024 665 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
8 9 Project -5 2028 735 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
9 10 Project -6 2031 805 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
10 12 Project -7 2031 875 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
1 14 Project -8 2031 945 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
12 16 Project -9 2033 1,015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
13 18 Project -10 2033 1,085 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
14 1 Project -11 2033 1,155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
15 2 Project -12 2036 1,225 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 0 70 70 70 70 70 70 70 70 70 70 70 70 70
16 3 Project -13 2038 1,295 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70
17 8 Project -14 2038 1,365 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70
18 11 Project -15 2038 1,435 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70
19 13 Project -16 2038 1,505 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70
20 15 Project -17 2039 1,575 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70
21 17 Project -18 2039 1,645 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70
22 19 Project -19 2040 1,715 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70
23 20 Project -20 2040 1,785 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70
24 21 Project -21 2040 1,855 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70
25 22 Project -22 2040 1,925 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70
26 23 Project -23 2040 1,995 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70
21 24 Project -24 2040 2,065 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70 70 70
28 25 Project -25 2042 2,135 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70 70
29 26 Project -26 2043 2,205 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70
30 27 Project -27 2043 2,275 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70 70
31 28 Project -28 2044 2,345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70
32 29 Project -29 2044 2,415 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70 70
33 30 Project -30 2045 2,485 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 70 70 70 70
GDC Total Capacity [MW] 0 280 280 280 280 385 385 385 385 385 665 665 665 665 735 735 735 945 945 1,185 1,155 1,155 1225 1,225 1505 1,645 2065 2065 2135 2275 2415 2485 2,205 2205 2,205 2,100 2,100
Rigs needed and Wells to be drilled founq | 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 203 2035 2036 2037 2038 203 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
RIGs needed 9 4 i 4 4 5 0 6 5 6 7 9 8 9 7 5 8 16 13 16 16 18 14 18 20 23 19 16 1 19 10 9 12 13 5 8 12
Wells to be Drilled 24 10 3 9 9 10 [ 14 13 14 1 15 18 15 16 1 19 28 26 34 28 36 28 45 40 39 25 24 19 24 12 8 12 13 5 8 12
Profits and Losses of GDC Total [M$]
1 Revenue 0 155 119 64 62 88 86 84 82 81 165 193 162 190 188 216 185 300 299 384 383 382 410 409 523 580 752 751 79 836 892 920 894 894 894 865 865
2 OPEX 0 27 27 27 27 33 33 33 33 33 49 49 49 49 53 53 53 66 66 78 78 78 82 82 99 107 132 132 136 145 153 157 130 130 130 124 124
3 Depreciation 0 23 23 23 23 33 33 33 33 34 56 56 56 57 63 63 50 68 68 85 86 87 93 93 115 128 152 154 160 173 175 181 183 184 185 162 163
4 EBIT 0 106 70 15 13 22 20 18 16 15 60 87 56 84 71 100 8L 167 165 221 219 217 235 233 309 344 467 465 483 518 565 582 581 579 578 579 578
5 Interest Payment 0 0 0 0 0 0 0 7 13 20 20 21 21 21 24 27 34 37 39 37 34 38 44 60 70 7 7 78 78 75 68 60 51 42 32 24 17
6 Tax 0 32 21 4 4 6 6 3 1 -2 12 20 10 19 14 22 14 39 38 55 55 54 57 52 72 80 117 116 121 133 149 157 159 161 164 166 168
7 Net Income (after Taxi 0 74 49 10 9 15 14 8 2 -4 28 47 24 44 33 51 33 91 88 129 129 125 133 121 167 187 273 271 283 310 348 366 371 376 382 388 393
8
Cash flows of GDC Total [M$]
1 Cash Inflows 0 97 72 33 32 48 47 125 119 113 83 124 101 122 158 177 208 221 219 235 236 316 351 464 449 461 488 529 547 546 543 547 554 561 567 550 556
2 Net Income (after Tax & Interest) 0 74 49 10 9 15 14 8 2 -4 28 47 24 44 33 51 33 91 88 129 129 125 133 121 167 187 213 271 283 310 348 366 371 376 382 388 393
3 Borrowing for Construction 0 0 0 0 0 0 0 83 83 83 0 21 21 21 62 62 125 62 62 21 21 104 125 250 166 146 62 104 104 62 21 0 0 0 0 0 0
4 Depreciation 0 23 23 23 23 33 33 33 33 34 56 56 56 57 63 63 50 68 68 85 86 87 93 93 115 128 152 154 160 173 175 181 183 184 185 162 163
5 Cash Outflows 110 89 55 45 45 47 44 138 133 138 65 95 124 139 155 167 230 211 224 226 238 323 346 472 390 379 263 299 282 250 166 141 156 158 122 118 109
6 CAPEX 110 89 55 45 45 47 44 138 133 138 57 79 99 114 128 138 199 174 180 170 184 271 300 424 334 312 173 200 174 148 60 31 41 44 18 26 42
7 Loan Repayment (Principal) 0 0 0 0 0 0 0 0 0 0 8 17 25 25 27 29 31 37 44 56 54 52 46 48 56 67 89 100 108 102 106 110 114 114 104 92 67
8  Net Cash Flows -110 8 17 -12 -13 1 3 -13 il -25 18 28 -22 LI 4 9 -22 10 -5 8 &2 0/ 5 -8 59 82 225 229 265 296 377 406 398 403 445 432 447
9
Balance Sheet of GDC Total [M$]
1 Asset Total 652 726 775 785 794 809 823 914 999 1,079 1,008 1,149 1,169 1,209 1277 1,362 1,488 1,604 171 1,804 1,900 2,078 2,290 2,613 2,890 3,157 3,403 3,678 3,957 4,228 4,491 4,746 4,482 4,744 5,022 5,049 5,375
2 Cash 100 108 125 113 100 101 105 92 7 52 70 99 7 60 63 72 5 60 55 63 61 54 59 51 109 191 417 646 911 1,206 1583 1989 1866 2,269 2,714 2,904 3,351
3 Fixed Asset 551 617 650 672 693 708 718 822 922 1,026 1,028 1,050 1,002 1,149 1214 1,289 1,438 1,544 1,656 1,741 1,839 2,024 2,231 2,562 2,781 2,965 2,986 3,032 3,047 3,022 2,907 2,757 2,616 2,475 2,308 2,145 2,024
4 Debt & Equity Total 652 726 775 785 794 809 823 914 999 1,079 1,008 1,149 1,169 1,209 1,277 1,362 1,488 1,604 171 1,804 1,900 2,078 2,290 2,613 2,890 3,157 3,403 3,678 3,957 4,228 4,491 4,746 4,482 4,744 5,022 5,049 5,375
5 Debt 0 0 0 0 0 0 0 83 166 250 241 245 241 237 213 306 399 424 443 408 374 426 506 707 818 897 870 874 870 830 745 635 520 406 302 210 144
6 Equity 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 652 207 207 207 207 207
7 Earned Reserve 0 74 123 133 142 157 171 179 181 178 205 252 276 320 353 404 437 528 616 745 874 1,000 1133 1,254 1,421 1,608 1,882 2,153 2,436 2,746 3,004 3,460 3,755 4,131 4,513 4,632 5,024
Financial Analysis
Return on Sales (ROS) 0% 48% 41% 16% 14% 17% 16% 9% 3% -5% 17% 24% 15% 23% 18% 24% 18% 30% 29% 34% 34% 33% 33% 30% 32% 32% 36% 36% 36% 3% 39% 40% 42% 42% 43% 45% 45%
Return on Asset (ROA) 0% 10% 6% 1% 1% 2% 2% 1% 0% 0% 3% 4% 2% 4% 3% 4% 2% 6% 5% % % 6% 6% 5% 6% 6% 8% % % % 8% 8% 8% 8% 8% 8% %
Return on Equity (ROE) 0% 10% 6% 1% 1% 2% 2% 1% 0% 0% 3% 5% 3% 5% 3% 5% 3% 8% % 9% 8% 8% % 6% 8% 8% 11% 10% 9% 9% 9% 9% 9% 9% 8% 8% 8%
Debt to Capital [D/(D+E)] 0% 0% 0% 0% 0% 0% 0% 9% 1% 23% 22% 21% 21% 20% 21% 22% 21% 26% 26% 23% 20% 21% 22% 2% 28% 28% 26% 24% 22% 20% 17% 13% 12% 9% 6% 4% 3%
Debt Service Coverage Ratio 0.0 00 0.0 0.0 0.0 0.0 0.0 197 9.9 6.7 37 3.8 27 31 36 3.6 3.7 35 31 29 31 39 4.4 4.8 4.1 37 34 34 3.4 35 35 3.6 3.7 39 4.4 5.0 6.9
<Break down of Net Cash Flows by Project> ~ [M$] | 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 202 2027 2028 2029 2030 2031 2032 2033 2034 2035 203 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Headquarter ™! 0 59 35 -2 -2 -3 -3 -3 -3 -3 -24 -3 -24 -3 -24 -3 -28 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 0 0 0 0 0
2 Olkaria_280MW 2015 280 74 38 36 35 34 33 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 17 16 15 14 14 10 9 9 8 8 7 0 0 0 0 0
3 Menengai_105MW 2019 105 -36 -89 -55 -2 -2 15 19 15 19 15 19 15 16 15 19 19 15 19 15 19 15 16 15 20 20 15 20 15 20 15 13 12 17 17 12 0 0
4 4 Project -1 2024 70 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15 13 19 19 19 16 16 19 19 16 19 19 16 19 19 18 14
5 5 Project -2 2024 70 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15 13 19 19 19 16 16 19 19 16 19 19 16 19 19 18 14
6 6 Project -3 2024 70 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 1 8 12 12 15 13 19 19 19 16 16 19 19 16 19 19 16 19 19 18 14
7 7 Project -4 2024 70 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 1 8 12 12 15 13 19 19 19 16 16 19 19 16 19 19 16 19 19 18 14
8 9 Project -5 2028 70 0 0 0 0 0 0 0 -1 -11 -11 -11 -1 -12 -13 10 9 10 6 10 11 1 8 12 12 15 13 19 19 19 16 16 19 19 16 19 19 16
9 10 Project -6 2031 70 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15 13 19 19 19 16 16 19 19 16
10 12 Project -7 2031 70 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 1 1 8 12 12 15 13 19 19 19 16 16 19 19 16
1 14 Project -8 2031 70 0 0 0 0 0 0 0 0 0 0 -11 -11 -1 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15 13 19 19 19 16 16 19 19 16
12 16 Project -9 2033 70 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15 13 19 19 19 16 16 19
13 18 Project -10 2033 70 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15 13 19 19 19 16 16 19
14 1 Project -11 2033 70 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 1 11 8 12 12 15 13 19 19 19 16 16 19
15 2 Project -12 2036 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 1 8 12 12 15 13 19 19 19
16 3 Project -13 2038 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -1 -1 -11 -1 -12 -13 10 9 10 6 10 1 11 8 12 12 15 13 19
17 8 Project -14 2038 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 1 11 8 12 12 15 13 19
18 1 Project -15 2038 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 1 11 8 12 12 15 13 19
19 13 Project -16 2038 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -1 -1 -11 -1 -12 -13 10 9 10 6 10 1 11 8 12 12 15 13 19
20 15 Project -17 2039 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15 13
21 17 Project -18 2039 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -11 -11 -1 -1 -12 -13 10 9 10 6 10 1 1 8 12 12 15 13
22 19 Project -19 2040 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15
23 20 Project -20 2040 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15
24 21 Project -21 2040 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -1 -11 -1 -11 -12 -13 10 9 10 6 10 11 1 8 12 12 15
25 22 Project -22 2040 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12 12 15
26 23 Project -23 2040 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -1 -1 -11 -12 -13 10 9 10 6 10 1 11 8 12 12 15
21 24 Project -24 2040 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -1 -1 -1 -11 -12 -13 10 9 10 6 10 11 1 8 12 12 15
28 25 Project -25 2042 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8 12
29 26 Project -26 2043 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -11 -11 -1 -1 -12 -13 10 9 10 6 10 1 1 8
30 27 Project -27 2043 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 11 8
31 28 Project -28 2044 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11 1
32 29 Project -29 2044 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -1 -11 -1 -11 -12 -13 10 9 10 6 10 11 1
33 30 Project -30 2045 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 -11 -11 -11 -11 -12 -13 10 9 10 6 10 11
Net Cash Flows -110 8 17 <z -13 1 3 -13 G5 -25 18 28 £22) iy 4 9 E22) 10 -5 8 &2 =/ 5 -8 59 82 225 229 265 296 377 406 398 403 445 432 447
| NetCashFlows(Cum) Seedcash 160 50 58 75 63 50 51 55 4 27 3 2 49 27 10 13 28 0 0 5 138 12 4 9 1 5 14 367 506 861 1156 1538 1939 2337 2740 3184 3617 4064
l Average Energy Price [UScent/kwW/ 0.00 8.50 8.50 8.50 8.50 8.50 8.50 8.50 8.50 8.50 9.92 9.92 9192, 992 1011 1011 1011 1050 1050 1075 1075 1075 1082 1082 1101 1109 1125 1125 1127 1131 1134 1135 1172 1172 1172 1188  11.88
Average Steam Price [UScent/kwW. 0.00 3.00 3.00 3.00 3.00 314 3.14 314 314 314 4.02 4.02 4.02 4.02 413 413 413 4.37 4.37 4.53 453 4.53 4.57 4.57 4.69 4.73 4.83 4.83 4.85 4.87 4.89 4.56 514 514 514 5.22 5.22

6.1
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West JEC

21

GDC_Total (Summary)] > — kDL



r =7 [H GDC HIZABRFE MK E R S T e 7 b GDC Corporate Financial Model B &=

7. l0lkaria _280MN] < — k. TMenengai_105MW] < — k. THeadquarter] *— FD{RTE

1) WeE7nY=2 FThD [Olkaria_280MW] > — k. Menengai 105MW] > —
;. [Headquarter] > — ME, KDL 5 RIEZE DTN D,

@ GDC %, 2015 455 Olkaria 280MW 7> 5 DS FEUNLA LN B 5 728, 2015 4
PABRIZBU 22 & O ZRIT N D LT 5,

@ Menengai 106MW (% 2019 42> 5 IPP ~DOARSKIRNGBINANHIFCE 5 95, -
721, FALLHTO 2015 4, 2016 FIZZAKIHERI, PLBORELZVLELETDH, =
DFEFEEM DIEE A 2014 R I2HA4: (seedcash) & L TF ¥ v a2 THRAL
TWbHEEZD, ZDHA (seed cash) #%H% US$ 160 million EHET 5,

® GDC % 2014 4 KHIE, US$ 650 million DEHEAHTH, ZOEEOT Y <
7 FRINERZ R D XL 5 IZHEE LT,

#-71 GDC OEFEO Ty =7 MHEE (2014 4K) [US$ million]

) Head : .
Section Olkaria Menengai Total
quarter

Exploration Assets 250 110 360
Equipment 190 190
Inventories 50 50
Cash & Receivables 50 50
Total 240 250 160 650

(2) Olkaria_280MW DRz

@O Olkaria |2 60 KOHFEEEZH T 5H, ErEMAIEZ US$ 250 million & 75,

@ ZOBEFEND 280 MW 5 DRKNE BN D,

® 7&%18% USS$ 3.0 cents/kWh & LT, 2015 4E7> H4ERIK US$ 66 million DILA
NI CE D, 1L, F3%DRK[BEICE L2V, IWABIERBA T2 35,

(i FeH:DOHENE KenGen 23T 5 & &2 7,)

@ O&M #%#E[ET 5 L Cash Flow (CF) ~X— 2 TOUAIXERMK US$ 40-15

million & HHE N5,

(3) Menengai_105MW O Hij$z

@O IPPIC k2 HEITRER LHEOENIC D, ARG E 2019 & T 5,

@ GDCIEINETIZ 21 RKDAEEHEZRAL TS, LarL, SHICHE 12 RKDA
FEFE < BICHOMHIN LI LT 5,

@ BEOEEMEEZ US$110 million E48E L, A%, AN - B HEll, &ZXR
AT T4 B HMEET, 2D DOREIZASH% 2015-2016 0D 2 FERIZ S HIT
US$ 145 million D& &N MLE EHET 5,

@ 2019 FFLIEITARSA USS 3.5 cents/kWh & L TR US$ 30 million DI A %

22
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B9 %,

® GDCIFAKREDOHEICH L, fMAHZHAIT 200 LT 5,

©® O&M EH=CIEMHIRAIE 2 EET 25 L. WAL CF ~X— A2 THERK US$ 20
million £ &z b5,

(4)  Athies

@O A1 US$ 190 million @
e L L CEER US$ 10 million 2 CF RX—ATCTEXHT 5,

@ ZoXHIFmE-ELT D,

B) UE, chbDREZELDDHLER-T20DED,

K12 FEETmY =7 FONSRELORE

s%fi & US$ 50 million DHL4: - EMEZ A L, 7o, #&

Olkaria [280MW] Dec. 2014
Existing Wells 60 wells
Assets 250 MS$
Capacity 280 MW
Generation 2200 GWhiyear
Tariff 30 UScentskWh
Revenue 66 MS/year
Revenue decline 3 %lyear
Net Cash Flows 40-15 MS/vear

Menengai [105 MW] Dec. 2014 2015-2018 Jan. 2019 -
Existing Wells 21 wells 12 wells 33 wells
Assets 110 MS 145 M$ 255 M3$
Capacity MW 105 MW
Generation - GWhivear 830 GWhivear
Tariff - UScentskWh 3.5 UScentskWh
Revenue - MS/year 29 Mi/year
Eevenue decline - Salyear - Yolyear
Net Cash Flows - Mb/year - M$ apr. 20 M$/vear

Headquarter Dec. 2014
Assets 190 M$
Cash & Receivables 50 M$
Expenditure A 10 Mi/year
Net Cash Flows A 10 MS/year

23
JICA West JEC



4 =7 [H GDC H#AB I TR T 0 V= 7 b

GDC Corporate Financial Model B &=

8. GDC MEAFFIKIRT THORKEFFKETEDIRZR

(1) A& Model (T—EDHIFKIZME T TORKDOBEFEFEEZIRE T HZ LN TE D,

(2 HWRIEMEE LTIEIRD LB TH D,

@O 2020 FEF TV ¥ (default fEIX 7 &)

©@ GDC ©#EfE CF BHfMEZ TR S Z & AT DR NKEH (default 1L 1 45, *
7o ADFTEEMEIR 1 4, 24E, SEFEOWTILNTH D,)
® GDC »##E CF o#il#fE (default fEiZ~ 4 7 % US$ 0.0 million)

(3) I ARBAFEIE ORI IE Macro 23T 9, EiLOHFIMEZ A L, Macro AR ¥ v 23 &
Macro 23 % DOHiFIZRM T TO R KR FHR 24K T D,

4) ZoEEzpEYbd 5 EX-8.1, X-8.2i@Y,

As of 2014 end

[ 2015 ] 2016 [ 2017 [ 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 ] 2026 | ... | 2045 |

{

GDC Assets
Total 650 M$
(as of 2014 end)

Exploration assets
360 M$
Equipment
190 M$
Inventories
50 M$
Cash & Prepayments

50 M$
| N S

)

Development
Plan

Geothermal Development Company (GDC)

Head
Quarter

Olkaria

Menengai

[Annual Revenue 10M$>  Annual revenue from GOK will be abolished in 2018 when revenue from Menengai 105 MW starts.

Annual Expenditure 10 M$

Annual Revenue: 3.0 cent/kWh (but annual decline of 3% is expected due to the decline of steam production

Olkaria 280 MW

Annual Expenditure : O&M

Investment :
145 M$

Plant

Annual Revenue: 3.5 cent/kWh

const.

>
)
>
Menengai 105 MW >
>

Annual Expenditure : Make-up wells, O&M

New Project -1

New Project 70 MW
Annual Revenue: 5.3 cent/kWh

)
|

Upfront Investment : 150 M$ (7 years) Annual Expenditure : Make-up wells, O&M>

New Project -2

New Project >
70 MW

Upfront Investment : 150 M$ (7 years) Make-up wells, O&M >

X-8.1 IS T CORKBEIEEE O E 1)

JICA
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60

Cash flows with New Projects

50

301 e
20 4 ,~"..‘. ..."«
10 { §
H o & i < o
[52]
'EEEHE 4
~

10 %

Annual Net Cash Flows (M$)

2044

Cash flow from Olkatia and Menengai

20 M Project-B 140 MW

M Project-A 140 MW

-30

GDC ® 8% CF R EOHMEN L Loo, Fl7n v =2 F ik R0-o0 60 < S5
T 5 Z L AEEDN?

8.2 HIKIZHE T CORAMAFBOHQ)
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9. B|EIOT U FOHKL

1) KEFTMIFEROT a7 MZHOWT [Project] ¥— b 1K TxHIGLTWS, L
ML, BERIZIIEEO Va7 FEEZBELT-WSAENRD D, FlziE. Arus
(50MW) . Korosi (TOMW) X7 a7 "a2EZEBLI-WEETHD,

Q) Z %A, [Project] v— b2 ab—L T, Bz [Arus 50MW],
[Korosi 7TOMW | 72 & L4617, 7 vy FOKMEEZATIT5 (K-9.1), *
» LT, TGDC_Total(Summary)] ¥ — rD 71y =27 MEIZ TArus 50MW] .
[Korosi_7TOMW | 7¢ & AT 5, §56E, ZNHDOT— FOEN
[GDC_Total(Summary)|] ¥ — MZ3IHEND (X-9.2),

3 oLk, IGDC_Total(Summary)] > — rD~Z7uR&Z %27V v 7355
D7vY =y NBE LT REREFEIFEIND,

Arus (b OMW) o=/ kD%
MAEAZ AT %

.................................................................................................
"""""
. .

. o
. ot
.....................................................................................................

.............

[Project] ¥*— &t % ab—LT /

[Arus_50MW] v —h &9 3%

X-9.1 TArus 50MW] > — K DfERK
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Arus (FOMW) 7ua > =7 NED
LEiEANIT 5

3 el ¢ | S T T T T [ no | o | P o R [ s [ v [ o [ w [ w ] x [ v [ & ]
Click the Macro butten to i ‘plan under g Constsints - Upper limit of numbsr of Rigs untill the year of 2030 [zount]
E i Devalasmmant Flan | 0 | Uppsr limit fr number of conssrutive yaars that show pagative N
. 0.0 Lower limit of nagative Net Cash Flows (cum.) [MS] <This nism
5 GDC TOTAL (Summary/ [2015USS] 5 Fields Manimum Diewelapment Play |
5
E
J
o
[+ ) 0 0 0 0 [} [} [} [} [} [} [} [} [}
1 0 280 280 280 280 280 280 280 280 280 280 280
12 ) [) 0 0 0 s 108 105 105 105 105 105
13 ) [) [ [ [ [} [] [] [] [] [] []
14 o o o o o o o o o o o o 0
135 o o o o o o o o o o o o 70 70
15 o o o o o o o o o o o o 40 40
17 o o o o o o o o o o o o ] 0.
18 o o o o o o o o o o o o o K]
19 [ [] [] [] [ [ [ [ [ [ [ [ [ [
2 [ [] [] [] [ [ [ [ [ [ [ [ [ [
+ 21 [} [] [] [] 0 [ [ [ [ [ [ [ [ [
22 0 [] [] [] 0 [ [ [ [ [ 0 0 0 0
23 [} [] [] [] [ [] [] [] [] [] k) 7 ]
24 [} [] [] [] [ [] [] [] [] [] k) ]
25 [} [] [ [ [ [] [] [] [] [] k) 7 ]
s [ [] 0 0 0 ] ] ] ] [] [} [] k) 7 )
21 ) [) 0 0 0 [ [ [ [ [ [ [ [} [ [
28 ) [) 0 0 0 [ [ [ [ [ [ [ [ [ [
20 ) [) 0 0 0 [ [ [ [ [ [ [ [ [ [
a0 ) [) 0 0 0 [] [] [] [] [] [] [] [] [] []
31 [ [) 0 0 0 [] [] [] [] [] [] [] [] [] []
32 [ [) 0 0 0 [] [] [] [] [] [] [] [] [] []
a3 ) [) [ [ [ [] [] [] [] [] [] [] [] [] []
34 o o o o o o o o o o o o o o o
33 o o o o o o o o o o o o o o o
38 o o o o o o o o o o o o o o o
a7 o o o o o o o o o o o o o o o
38 o o o o o o o o o o o o o o o
39 [ [] [] [] [ [ [ [ [ [ [ [ [ [ [
40 [ [] [] [] [ [ [ [ [ [ [ [ [ [ [
[ [} [] [] [] 0 [ [ [ [ [ [ [ [ [ [
+ [z [ [] [] [] 0 0 0 0 0 0 0 0 0 0 0
[ [ 0 280 280 280 280 385 385 385 385 3BS 505 505 735 285 1,085
44
45
45 £ 4 1 3 3 4 2 7 7 ] s s 6 10 ] 7 12 10 16
) 4 0 6 6 7 2 13 13 14 14 16 16 19 18 14 16 n i
4a
4o Profits and Losses of GDC Total 5]
30 1 Revemue 0 119 58 86 8 82 81 123 151 120 18 213 55 254
51 2 OPEX 0 27 27 3 3 3 3 3 45 45 45 5 62 7 7]
2 3 Depredation 0 pE] pE] 33 3 33 3 34 48 49 49 56 ] 60 51
53 4 EBIT ? ) 15 2 18 16 15 30 £ 26 7 88 123 121
34 5 Interest Payment o o o o o 4 9 13 16 19 2 25 28 24 24
35 6 Tax o 21 4 4 8 8 4 2 o 4 12 1 15 7 18 30 20
35 7 Net Income (after x) o 40 10 ° 15 14 o 5 1 10 27 3 34 16 42 60 68
) 3 12 1 1 1 171 181 1 1 1 n 1 7 1 2
s8
59 |Cash flows of CDC Tofal st

9.2 [GDC_Total(Summary)| ¥ — h~D7 17 NEADAT)
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10, F&H ~EXKETILODLS 1 DO~

(1) LIE. GDC 2% 5L (GDC Corporate Financial Model) ffi il J5 14 % W&
IRARTE T,

(2 DEOBBTHZEY, AET /T EXCEL ¥ — h&_X—2|2 LT3, #->T,
EAR RN CE DL, ThE2HEBBHDPESICEH LEBICERT T 52 ERE
ZGATZ D ZNBEREFLDOEESE I —ODRMTH 5,

() AET L GDC BfRHE OPRFEHME B ER TR D, £72, GDC BERE HEIA
ETNEMENAZ A AL, £V GDCIZH->-ET MIHE L TIHITIUXFEWT
H D,
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