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INPUT DATA for ESPRIT (Chapter-8)

TABLE 2.1.,1 PARAMETER OF EXISTING POWER PLANTS OF NORTH

NO. HEAT RATE %) FUEL COST FAST 0 &M
PLANT OF PLANT CAPA BASE ——~w—~vwummmm oo oo e e — SPIN SCHI. MAIN @ -------—m—-
NO. NAME UMIT TYPE CITY LOAD BASELOCAD INCR®'TAL DMSTIC FORGN RES. FOR MAIN CLAS FIXED VAR
(MW> (MW} tKCAL/KWH) ($/KCAL} (%) (%) (DAYS) (MW ($/KW/M) ($/MWH}
1 HTHAC BA 1 HYDR 108 11 0 -0 0.0 0.0 ¢ 0.5 0 0 0.9 0.0
2 HHOA BIN 1 HYDR 1620 192 bl o 0.0 0.0 o 0.5 0 ] 0.0 0.0
3 CNINH BI 4 COAL 25 8 4870 4090 4.54 0.0 5 20.0 50 25 1.1 6.2
4 CUONG BT 2 COAL 50 16 4214 3540 4.54 0.0 5 20.0 50 50 1.1 6.2
5 CPHA LAI 4 COAL 110 38 3541 3001 4,56 0.0 6 15,0 50 100 0.9 5.0
6 CPHA LAB 0 COAL 300 105 2600 2400  4.54 0.0 & 8.0 40 300 0.3 1.9
GTHAT BT 2 GAST - 14 B 5819 . 4395 4,76 0.0 0 10.0 49 14 0.2 9.2
TABLE 2.1.2 PARAMETER OF EXISTING POWER PLANTS OF SOUTH
NO. : . HEAT RATE *} FUEL COST FAST Q&M
PLANT . OF PLANT CAPA BASE wr-=c—eseccreac=onn amocooc-—-— -~ SPIN SCHL MAIN @ ~o——memmmeme
NO.  NAME UNIT TYPE CITY LOAD BASELOAD INCR'TAL DMSTIC FORGN RES. FOR HMAIN CLAS FIXED VAR
: (M) (Ml (KCAL/KWH? ($/KCAL)D (%) %) (DAYS) (MW) ($/KW/M) ($/MWH)D
1 HDA HHIM i HYOR 160 is o4 4 0.0 8.0 0 0.5 0 -G 9.0 0.0
2 HTRI AN 1 HYDR 400 40 o Q 0.0 ¢.0 0 0.5 0 [ 0.0 0.0
3 HTHAC MO ¢ HYDR 150 15 o ¢ 0.0 g.0 0 0.5 0 V] 0.0 0.0
4 HHAM/ DAM ¢ HYDR 472 47 o Q¢ 0.0 0.0 0 0.5 Q ¢ a.0 0.0
s LPHU MYL 0 LNGP 200 &0 2450 2040 7.49 0.0 6 7.0 30 200 C.4 2.3
[ OCAN THO 1 OILE 33 10 3250 2785 7.49 0.0 6 6.0 20 30 0.5 2.8
7 OTHY DUl i OQILE 33 i0 3098 2634 ° 7,49 0.0 & 6.0 3¢ 30 0.5 2.8
8  OTHU DpuUg 2 DILE 66 10 3098 2634 7-49 0.0 & 6.0 3¢ 50 0.5 2.8
L] GTHU DGO 1 GAST 33 7 4210 3288 7.49 0.0 8 10.0 40 33 0.2 9.1
10 GTHY DGHN 2  GAST 32 10 3630 21840 7.49 0.0 & 4,0 3¢ 30 0.2 9.1
11 GBARIA © 2 GAST 15 7 4145 3140 7.49 0.0 8 10.0 40 15 0.2 9.2
12 GBARIA N 2 GAsST 32 10 3630 2180 7.49 0.0 & 6.0 36 32 0.2 9.2
i3 DDIESEL2 1 DSEL 78 ¢ 3000 2800 7.49 0.0 8 10.0 20 20 C.4 3.5
14 GAS C/Ct 0 COMB 400 100 i91% 1800 7.%4 0.0 8 6.0 3% 400 0.3 4.0
15 GAS C/C2 0 COMB 200 100 1911 1800 7.94 0.0 8 6.0 35 200 6.3 4.0
TABLE 2.1.3 PARAMETER OF EXISTING POWER PLANTS OF CENTER
NO. : HEAT RATE ») FUEL COST FASY O &M
. PLANT © OF PLANT CAPA BASE me—ccmmmmmmmmmmme oo mmmmmme—— SPIN . SCHL MALIN  —=——mmmmmmom o
NO.  NAME UNIT TYPE CITY LOAD BASELOAD INCR'TAL DMSTIC FORGN RES, FOR . MAIN CLAS FIXED VAR
(MW {(MW) (KCAL/KWH?} ’ {$/KCAL) (%)  {Z) (DAYS) (M) ($/7KW/MI ($/MWH)
1 HSMALL i HY®R 19 2 0 0 0.0 0.0 0 0.5 0 4] 6.0 0.0
2 HYINH SO 0 HYDR = &6 7 0 ) o 0.6 0.0 0 0.5 0 [+] 0.0 0.0
3 HYARI12 0 HYDR 380 35 0 0 0.¢ 0.0 0 0.5 0 <] 0.0 6.0
& HYARIZ4 0 HYOR 340 35 0 0 0.0 0.0 0 0.5 0 a 0.0 c.0
5 HSONG HI 0 HYDR 70 ? ] 0 0.0 -0,0 0 0.5 0 ¢ 0.0 6.0
6  DODIESEL3 i DSEL 177 ¢ 3000 2800 15.00 0.0 6 10.0 24 48 Q.4 3.5
7 DDIESEL& 0 DSEL 300 o 3000 L2800 15.00 0.0 6 10.90 20 20 Qb %.5



INPUT DATA for ESPRIT (Chapter-8)

TABLE 3.1.1 PARAMETER OF CANDIDATE POWER PLANTS OF NORTH

NO, HEAT RATE =) FUEL COST  FAST o0& M
PLANT OF PLANT CAPA BASE =-orm——m—ccce—mee ~mcmoeee “~—= SPIN SCHL MAIN  wewe————eios  AVAIL®
NO. NAME UNIT TYPE CITY LOAD BASELOAD INCR'TAL DMSTIC FORGN RES. FOR  MAIN CLAS  FIXED VAR  YEAR
(MW) (MW {KCAL/KWH ) ($/KCALY (%) (%) {DAYS) (MW) {$/KW/M) ($/MWH)
1 HBAN 1 HYDR 350 50 0 0 0.0 0.0 0 0.0 0 ) 0.0 0.0 2002
2  HDAI 1 HYDR 250 25 0 8 0.0 0.0 0 0.0 0 0 0.0 0.0 .2002
3 HCUA 1 HYDR 105 10 0 [4] .0 6.0 [s] 0.0 4] 4] a,0 0.0 2003
4 HSON 1 HYDR 4BO 48 0 6 0.0 0.0 o0 0.0 o o 0.0 0.0 2007
5 HSON i HYDR 480 48 0 4] o.0 .0 o 0.0 4] [+] 0.0 0,0 2008
& HSON 1 HYDR 480 48 0 0 0.0 0.0 ¢ 0.0 [ o 0.0 0.0 2009
7 HSON 1 HYDR 480 48 0 6 0.0 0.0 0 0.0 o o 0.0 0,0 2010
8 HSON 1 HYDR 480 48 0 _ 0 0.0 0.0 6 0.0 o o 0.0 0.0 2011
9 CGUA 1 COAL 300 105 2529 2400 4.54 0.0 & 8.0 95 300 0.7 4.0 2000
10 HHOU 1 HYDR = 400 &0 . 0 [+ .0 0.0 ¢ 0.0 [+] 4] Q.C 0.0 2012
11 HHOU 1 HYDR 400 40 0 0 0.0 . 0.0 o 0.0 0 0.0 0.0 2013
TABLE 3.1.2 PARAMETER OF CANDIDATE POWER PLANTS OF SQUTH
NO. HEAT RATE *®}  FUEL COST  FAST 08 M
PLANT QOF PLANT CAPA BASE ~——mme-mrmmec—cecee ccmccceeee e SPIN ) SCHL MAIN = =o—em——mmnae AVATLY
NO. NAME UNIT TYPE CITY LOAD BASELOAD INCR'TAL DMSTIC FORGN RES. FOR  MAIN CLAS = FIXED VAR  YEAR
(MW) (MW (KCAL/KWH? CS/KCALY (%) (%) (DAYS) (MW) {$/KW/M) ($/MWH
1  HDAI 1 HYDR 300 30 o 0 0.0 0.0 © 0.0 o 0 6.0 0.0 2003
2  HDON 1 HYDR 200 20 o 0 0.0 0.0 o 0.0 0 0 0.0 0.0 2006
3 NEW 1 CocMB 300 100 1911 1800 7.%4 0.0 8 6.0 55 300 G.3 4.0 2000
4 NEW+ 1 COAL 300 100 2529 2400 8.22 0.0 8 &6.0 85. 300 0.7 4,0 2008
TABLE 3.1.,3 PARAMETER OF CANDICDATE POWER PLANTS OF CENTER
NO. HEAT RATE #*). FUEL COST  FAST C &M
PLANT OF PLANT CAPA BASE wwsmo o mmccc—mcs —meeee oo SPIN SCHL MAIN  =mm——caaseaea  AVATIL'
NO. NAME UNIT TYPE CITY LOAD BASELOAD INCR'TAL DMSTIC FORGN RES. FOR  MAIN CLAS  FIXED VAR - YEAR
(MW) (MWD CKCALZKWH } CS/KCALY (%) (%) (DAYS) (MW) ($/KW/M) ($/MWH)
1 HSE 1 HYDR 220 22 0 e 0.0. 0.0 ° 9 0.0 o 0 0.0 e.0 2002
2  HBUO 1 HYDR 81 8 0 o 0.0 ©¢.0 0 0.0 0 0 0.0 0.0 2002
3 HSE 1 HYOR 366 40 0 0 0.0 0.0 0 0.0 0 0 0.0 0.0 2004
4  HPLI i1 HYDR 120 12 0 e 0.0 0.0 0 0.0 0 0 0.0 0,0 2001
5 HAN 1 HYDR 116 17 0 0 0.0 0.0 0 0.0 0 0 0.0 ¢.0 2004
6 HSON 1 HYDR &0 4 0 0 0.0 0.0 ° 0.0 0 0 0.0 0.0 2005
7 HRAO 1 HYOR 80 1 0 e 0.¢ 0.0 6 0.0 0 0 0.0 0.0 2007
8 HTHU _ 1 HYDR 280 30 0 o C.0 0,0 o 0.0 o 0 0.0 0.0 2004
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INPUT DATA for ESPRIT (Chapter-8)

TABLE 1.1.1 CHRONOLOGICAL LOAD CURVE (MW) OF NOGRTH

TIME (H)
YEAR PERIOD 1 2 3 4 5 & 7 -] 9 10 11 12
i3 14 15 16 17 18 19 29 21 22 23 24
1993 1 368 343 3463 363 - 413 553 420 604 598 623 660 5%5
519 534 547 5469 6930 845 &7 831 760 628 430 392
2 381 377 37% 383 451 539 526 540 560 415 S44 578
527 537 548 561 437 . 715 913 883 794 696 482 413
3 553 538 526 524 548 604 596 625 676 732 772 715
674 &746 4685 &94 741 791 1015 998 912 824 651 514
4 - a4 382 381 383 47¢ 595 589 5%4 603 837 6462 581

521 554 581 598 743 1077 1028 956 a0z 688 bind 407

1994 1 393 389 389 389 443 593 465 s48 442 6468 108 £38
557 573 557 611 740 928 1027 945 815 674 461 421

2 409 405 402 411 4B4& 578 564 579 - 801 660 691 &20

1) 576 588 602 684 767 980 947 852 747 517 445

3 593 877 564 562 588 648 640 671 7258 785 aza 767

725 72% 738 745 795 849 108% 107t 279 884 699 - &59

4 412 410 409 411 504 638 632 637 647 684 710 623

559 594 623 642 797 1156 1103 1026 861 738 479 437

TIME (H)
YEAR RERIOD 1 2 3 & 5 [ 7 8 9 10 il iz
132 14 15 16 17 18 19 29 21 22 23 24
1993 1 387 357 350 357 392 455 413 448 490 490 52% &34
427 469 469 511 539 700 579 &23 609 560 4kl 357
2 400 490 400 400 4635 458 408 &7 479 529 536 472
465 &29 486 501 529 565 715 479 651 615 515 408
3 413 413 3 x4 330 428 465 450 503 578 570 555 480
488 525 540 540 540 57¢ 750 720 713 645 495 443

4 417 409 409 417 458 £31 482 . 523 572 5v2 621 507
: 498 547 547 5948 429 517 792 7R7 711 654 515 417

1994 1 419 419 411 0 A19 460 534 484 526 575 575 516 509
501 sso0 550 589 632 821 796 731 714 857 517 419

- 469 469 467 469 545 537 479 554 562 621 629 554

545 503 570 588 621 64632 B39 796 764 721 604 479

Ed 4B4 T 484 449 457 502 545 528 ' 5%0 678 569 651 563

572 616 633 633 633 669 880 B&5 836 757 581 520

4 489 480 480 489 537 623 565 613 671 671 728 595

584 442 642 699 738 958 929 as3 834 747 604 489

YEAR PERIOD 1 2 3 4 5 6 7 a 9 10 11 12
13 14 15 18 17 18 19 20 21 22 23 24

1993 1 70 A3 . 61 &1 &6 75 95 83 92 85 &8 20
: 74 75 a0 as 8a 92 1384 180 148 121 109 78

2 &8 . 8% 66 66 75 77 81 a8 a7 a8 a7 82

83 a3 8s 88 92 110 145 137 128 108 92 77

3 106 104 162 102 10% ito to8 112 113 116 118 112

. 107 115 © 114 %15 117 129 189 168 154 141 115 106

& 58 58 58 59 71 a3 74 76 79 as as 73

71 az a3 a3 87 153 1546 146 126 106 71 60

1994 1 87 78 76 76 &z 93 118 103 . 114 106 109 112
92 83 100 104 109 114 169 199 184 151 136 97

2 85 at a2 82 93 94 - 101 109 108 109 108 102

103 103 3107 109 114 137 18¢ 170. 159 134 114 96

3 . 132 129 127 127 135 137 134 139 141 144 147 139

: 133 143 142 143 144 140 235 209 192 175 143 132

4 ‘r2. 72 72 735 88 103 92 .95 938 . 104 - 104 91

88 102 103 - 103 121 190 194 182 187 132 as 75
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Demand at Generation end JICA (Base)

FTABLE 1.2.1

ANNUAL LOAD OF NORTH

. . : LOAD
YEAR  PEAKLOAD GR.RATE  MIN.LOAD GR.RATE ENERGY GR.RATE FACTOR
(MW (%) S MWD (%) (GWH) %) - (%)
1993 1077.0 - 343.0 - 5376.3 - 56.99
1994 1155.6 7.3 389.5 7.3 5768.7 7.3 55.99
1595 1240.0 7.3 417.9 7.3 518%.,9 7.3 56.99
1996 1278.0 3.1 45&.0 9.1 6599,3 5.6 58,95
1997 1384.6 8.5 494, 8 8.5 7160.2 B.5 58.95
1998 1504.5 8.5 534.8 8.5 ?768.8 8.5 S8.95
1999 1632.4 8.5 5B2.4 B.5 8429.2 8.5 S8.95
2000 1771.1 8.5 632.0 8.5 9145.7 8,5 58.95
2001 1991.0 12.4 710.0 12,4 10279.7 12.4 58,94
2002 2223.9 11.7 793.1 11.7 11482.4 11.7 56.94
2003 2484.1 11.7 885.9 11.7 12825.8 11.7 58.94
2004 2774.8 11.7 989.5 11.7 14326.5 11.7 58,94
2005 2099.4 11,7 1105.3 11.7 16002.7 11.7 58,94
2006 3320.0 7.1 1268.0 14.7 17874.0 11.7 61,46
2007 3668.6 10,5 1401.1 10.5 19750.7 10.5 61,46
2008 4053.8 10.5 1548.3 10.5 21824.6 10.5 61.46
2009 4479.4 10.5 1710.8 10,5 24116.1 10.5 61.46
2010 4949.8 10.5 1850.5 10,5 24648.3 10.5 &61.46
2011 5287.0 6.8 2019.0 6.8 2B4A60.3 6.8 61,45
2012 5542.1 10.5 2231.0 10,5 31448.7 10.5 61.45
2013 5455,6 10.5 2465.2 10,5 34750.8 10.5 51,45
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Demand at Generation end JICA (Base)

TABLE 1.2.2 ANNUAL LOAD OF SOUTH

LOAD
YEAR PEAKLOAD GR.RATE  MIN,LOAD GR.RATE ENERGY GR.RATE FACTOR
(MW} (%) (MW} (%) (GWH) %3] (%)
1593 817.0 - 350.0 - 4507,2 - 62.98
1994 958.3 17.3 410.5 17.3 5286.9 17.3 62.98
1995 1124.1 17.3 481,46 17.3 6201.8 17.3 62,98
1996 1276.0 13,5 547.0 13.4 7047.5 13.8 63,05
1997 1443.2 13.1 618.7 13.1 7970.7 13,1 53,05
1998 1632.2 13,1 699.7 13.1 9014.9 13,1 63,05
1999 1846.0 13.1 791.4 13,1 10195.9 13,1 63.05
2000 2087.9 13.1 895.0 13.1 11531.5 13,1 63,05
2001 2358.0 12.9 1009.0 12.7 12597 .4 12.7 42,92
2002 2645.7 12.2 1132.14 12.2 14583.1 12.2 62.92
2003 2968.4 12.2 1270.2 12.2 16362.2 12.2 62,92
2004 3330.6 2.2 1425,2 12.2 18358.4 12.2 62.92
2005 3734.9 12.2 15689.1 12.2 20598.1 12.2 62.92
2004 4140.0 10.8 1772.0 10.8 22828.6 10.8 &42.95
2007 4549,9 4.9 1947 .4 9.9 25068.46 9.9 62.95
2008 5000.3 9.9 2140.2 9.9 27572 .4 9.9 62,95
2009 5495.3 2.9 2352.1 9.9 30302.0 3.9 42.95
2010 6039 .4 9.9 2585.0 2.9 33301.9 9.9 62.95
2011 4638.0 9.9 2841.0 9.9 36593.4 9.9 42,93
2012 7295.2 9.9 3122.3 9.9 40216.4 9.9 62.93
2013 8017.4 9.9 3431.4 9.9 44197.8 9.9 42.93
AVRG. 12.1 12.1 12.%
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Fig. 8. 1-1(b) Daily Load Curve (South)
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Demand at Generation end JICA (Base)

TABLE 1.2.3 ANNUAL LOAD OF CENTER

LOAD
YEAR  PEAKLOAD GR.RATE  MIN.LOAD GR.RATE ENERGY GR.RATE FACTOR
(HW) (%) (M) S 3 {GWH ) (%) %)
1993 189.0 - 58.0 - 849.3 - 51,30
1994 235.1 2h.b 72.2 24,4 1054.5 24,4 51.30
1995 292.5 24 .4 &89.8 244 1314,3 24.4 51,30
1994 336.0 14,9 104.0 15.9 1528.8 16,3 51.94
1997 384.7 14.5 119.1 14.5 1759.5 14.5 51,94
1998 440.5 14.5 136.3 14.5 2004.3 14.5 51.94
1999 504 .4 14.5 15641 14.5 2294.9 14.5 51.94
2000 577.5 14.5 178.8 14,5 2627.7 ' 14,5 . 51.94
2001 616.0 8.7 202.0 15.0 2890.4 10.0 53.56
2002 67%.4 16.3 222.8 10.3 3188.1 . 10.3 83,56
2003 749.4 10.3 245.8 10.3 3516.5 10.3 53.56
2004 826.4 10.3 271.1 16.3 3878.7 10.3 53.56
2005 211 .8 10.3 299.0 10.3 4278.2 - 10.3 53.58
2006 1027.0 12.6 338.0 2.4 | 4830,0 12.9 53,69
2007 - 1122.5 G.3 367.2 9.3 5279.2 9.3 53,69
2008 1226,9 9.3 401 .4 9.3 5770,.2 9.3 53,69
2009 1341.0 2.3 438,7 9.3 6306.8 9.3 53,69
2010 1465,7 2.3 479.8 9.3 6893, 4 9.3 53,69
2011 1611.0 9.9 527.0 9.9 7575.9 9.9 53,48
2012 1760.8 2.3 5746.0 9.3 8280.5 9.3 53,68
2013 . 1924.8 9.3 629.6 9.3 9050.6 9.3 53,48
AVRG, 12.3 12.7 12.6
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Fig.8.1-1(c) Daily Load Curve (Central)
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List of Study Cases

(1) Basic Case, Demand:JICA Base
1) With Son La
| Case(D : SL/GL (Son La LargetGas Large)
Case® : SL/GS (Son La LargetGas Small)
Case® : SS/GL (Son La SmalltGas Large)
Case@ : $S/GS (Son La Small+Gas Small)
2) Without Son La
Case0l : -NS/GL (No-Son LatGas Large)
Case02 : NS/GS (No-Son LatGas Small)

{2) Optional Case
1) Demand JICA High Case
Case® : SL/GL (Son La Large+Gas Large)
Case® : SL/GS (Son La LargetGas Smail)
Case@ : SS/GL (Son La SmalltGas Large)
Case® : SS/GS (Son La Small+Gas Smail)

2) Delayed Son La (2 years), Demand: JICA Base
Case®@ : SL/GS

Case® : $S/GS

3y Riliabitity (LOLP=3. 0%)
Case@D : $S/GS, Demand: JICA Base

-~ 8A-13 .
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Peak Balance in all Vietnam (Case~SS/GL) (::)

May 30th 19856 EPDC
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VEAIR/PERTOD

June 23rd. 1995 EPDC
g ' Peak Balance in all Vietnam (Case-SS$/GS) (::)
PEAK BALANCE OF THREE GRIDS
CASE 55765
Juane e — 400
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e O 5-Thermal 7. Reserve M. -
&
0 ~—
o g
= 3
=B lww - sy =
Z i
o i
2
= . o
E %‘E". :
= el o
i u —{"'i e - 100

10000 YN TR VOO W SRS NN NN NN NN ENUUY SN N B L1yt u

1943 14945 14547 1999 201 2003 2005 2007 iy w3 2013
1994 1996 1998 2U00 2002 2uin] 2006 ol 002

June 23rd.

1995 EPDC

Energy Balance in all Vietnam {Case-55/GS)

GENERATION ENERGY OF THREE GRIDS

CASE S5/GS

s i

s0o00

70090

GOOO

50000

plueey

0099

GENERATTON AND DEMAND
Ut

20000

10060

=~ 1ugup

-
@ Peak Load 0 C-Thermal ./
N-Thermat O C-Hydro - 1
&
— ol F-Hydro 8 A-5pill p LI}
..,
3 §-Thermal O B-5pill A i
- A »- ]
O S-llydro A C-5pill . /) -

1 1 1 1 1

1 I ] 1 1 1 1 1 1

]!mﬂl!ﬂ#llBHE]ﬂﬂUIHﬂ?EHUSIHDH2HUUQUD]3002290320“4EUUS200020073UUS2UUHEUIUUUII2"5220!3

YEAR/PERIOD

8A-37







Case185/6L-2 Jene 23 (1/2)

$$/0L(2/2

Senba {2007yr}

Energy flow on inter 1ine N-C & N-S EPOC
o) -Lapsfer (L lenergy-transEer (G
Koar 1o INios [Cro N TS toh l N-C & N-5 (Demand:Base) J l WL GF @R ©
1995 68101 2405.0 0.0 0.0 S84 ikl oakes
996 £gs.0 |  2632.0 0.0 [ 7000
19917 68,0 | 2160.0 .9 0.0
1998 50501 1581.0 0.0 124.0 "E‘ 100
1999 199.0 | 2062.0 85.0 15.0 b3
| 2000 50] 2947,0] 5670 0.0 o 0
a1 0.0 z130.¢ w029 0.0 zZ
2002 0.0] 24360 14720 gol| & '™
2003 g0l 15710} 1433.0 2ol B
2004 0| 18660 145L0 20, ]
2005 0.0 1 1651.0] 6050 166.0 B
| 2606 0.0 21700} 17530 43.0 I l
2007 0.0 z2d2.0] 16350 §9.0 4000
2008 20| 22520 1318.0 25.0 1955 1996 0T 1998 1999 2000 0N 207 2000 2001 1005 2006 2001 2008 2000 2010
T 12.0| 21500 18019 4.0 Year
2019 Lo 19540 14700 82.0
Total 2072 34608 15371 610
tnsrgy flow on inter line C-5 & N-§
nergy-tronsfer (6% Jencray-transfer {G¥h FET S T ETES
b ear Cios lfios JsioC Jstod [ -5 & N- ] r 3 I
5 0.0 _gos.o 317.0 0.0 SHUl2 5N s
ol 0.0 | 28330 360.0 0.0
1997 0.0} 2150.0 574. 0 0.0
1398 1G] 16810 595.0 124.0 g
1899 258.0 | 2062.0 90.9 18.0 &
2000 B43.0 207. 0 24.C 0.0 w
| 16049 2730.0 4.0 0.0 =2
2002 | 17680 §  2435.0 0.9 0.9 =
3116850t 35710 0.0 22.0 -
2004 1713.0 | 18860 3.0 20.0 2
2005 | 2059.0 | 18610 9.0 166.0 = .
2006 | 258801 2178.0 0.0 13.0
2007 | 2496.0§ 22420 5.0 £9.0 .
2008 | 2308.0 ] 22520 3.0 6.0 1505 1006 1807 1995 1909 2000 200 7007 2003 2004 2005 7006 2007 2003 2003 2010
200 | 23r.0 ] 2169.0 18.0 1.0 Year
2010 | 1844.0 | 1954.¢ 45.0 52,
Total 20694 HES 2080 510
.. Energy Exchange (3) Case-SS8/GL (Base Case)
Cose:SL/GL~2 June 23 (1/2) SonLn {2007yr)

SL/GL{2/2

Enargy flow on inter 1ine N-¢ & M-S

~typnsfer (GFh e v-transfer (GHI

Near HinC lfieS [Clg B {Sioh r N-C & 8-% i WL @AGT
1995 684.0 |  2405.0 0.0 0 LT wmSwh ol
1996 | _€85.0 | 2633.0 0.0 0.0 2000
1991 881.0 1 2i60.0 0.0 0.¢
998 | 695,01 1581,0 0.0 1260 =
1999 199. 0 | 20620 85.0 15,0 <]
S 4.0] 29580 584.0 0.0 w ¢
4.0 26080 108L.% 0.0 2
| 2002 0.0] 2393.0 1472.0 0.0 E 100
2003 1.0 2i82.0f 1379.9 0,0 i
2004 90l 2007.0 ] 14480 3.0 5 IO
L. 2005 0.0 1880.0 [ 16300 107.¢ %
2006 0.0l pier.0] 17210 0.0 30
2007 0.0 233601 16950 95.0 4 ] ]
.01 2297.01 1260 10.0 1965 199G 1997 1566 1999 2000 2001 007 7003 001 TS 200 2007 006 1008 20i0
\2.0 | u3ab.0| 15280 22.0 Year
2010 0, 21860 | 1463.0 7.9
Total 2074 36204 15820 457
Energy flow on inter line ¢-§ & H-8
nerge-bLrapsier (GAh_lenerpy-transCer (GEh
by Ciog thlgs Istel I1Siof r C-S & N-5 _1 ‘ mitel Bl eS |
1995 0.0} _2405.0 17,0 0.0 Sl mS i Dl
1986 0.0] 2633.0¢] 368.0 0.0 1000
7 o0 21500 5940 0.0 -
1938 L.o| 15810 5950 126.0 *E"
1950 258.0 | 2062.0 0.9 18.9 &
2000 | 8500 2959.0 21,0 0.0 w
200] 000.C 0 0.0 0.0 :
opop | imraol 21039 0.0 0.0 g
20031 15880 | 2.0 5,0 0.0 .
2001 i8.0] vo0t0 25,0 3 2
|~ 2008 ] lo5v.0 1880.0 1.0 107.9 & .
2006 | 6060 2160 0.0 5.0 ’
2007 | 24760 % 23360 3.0 5.0 .
2008 2419. G 229T.0 _590 10.0 1965 1906 1997 1998 1999 7000 200) 2002 2003 2004 2005 2006 2007 2008 2009 ib]
7009 | 21310 23480 13.0 2.0 Year
2000 | 151801 2186.0 36.0 1.0
Totol

20705 36204 2052 457

Energy Exchange (1) Case-SL/GL (Base Case)
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§5/6542/2)

sLAGS{2/2

Cose:$5/65-2 June 23rd (1/2)  Sonbud2007yr} Domand: Bage
EPDC
¥ sCer (GNh_ Jenergy-1re {CW
iax (toC INtes ICto ¥ ]StoR I_ N-C & N-5 (Demand:Base) ] | WCOR @Rl J
1995 63.0] 24050 0.0 0.0 552 mEel OR1wS
™ joosl  ess0] 26330 0.0 0.0 7000
1957 { 6810  2150.0 0.0 0.0
\eox | 6950 15810 0.0 126.0 = 1000
1989 199.0 | 20620 5.0 18.0 E .
2000 50F 21416 587.0 0.4 I
200) 0ol 21300 11020 0.0
2002 0.0] 24200 14717.0 0.0 +1000
2003 0.4 1587.0 1444.0 42.9 jnd
2004 30| 1973.01 _1446.0 13.0 -
2008 00| 187201 1616.0 6.0 g
2006 po! 230l 11920 51.0 £ -2000
| 2007 oo] 2149.6] 16870 74.0 I
i 6.0 226%.9 1685, 0 1.0 4000
2000 Lol 204 0] 5240 0 1955 1996 1997 1956 3500 2000 7001 007 2003 2001 2005 2006 1007 008 2009 2010
2010 2ol om0l 14710 4.0 Year
Totn} 2071 35011 15800 554
Lnepry-1ranser (Gl _leiergy-1ransfer (GEL
Clos 1Xlos FsioC lSioh C-8 & N-S (Demand:Base) J [ mEwl @Cie5 !
|_ 1996 0.0, 74050 317.0 0.0 kit Sl BHEwes
1996 0.0 2533.0 369.0 0,0 1000
1647 0.G} 21500 614,0 0.0 o
1988 Lol iss1.0 595.9 126.G = 0 o
[l | _mes.0| w620 900 16.0 E - |
2000 sazol 297 p 240 0.9 o 1 5@ il
1 1004.0 | 2730.0 4.0 0.0 § r sl ¢
2002 | (760.0) 2428.0 0.0 0.0 g ~2000
2003 | 16770 | |867.0 0.0 2.0 L r
2001 | _1807,0 | 1979.0 14.¢ 1.9 g ~3000
2005 | 20360 | 1872.0 X 95,0 # B
2006 | _2665,0| 21330 0.0 51,0 ~4008
2007 L 2356.0 | 2149.0 1.0 4.0 -
2008 1 2414.0 2267.0 5.0 13.0 ) "
ﬂ— TS T = TR 1895 199G 197 1998 1999 2000 2001 zu‘ll?mz'pm 2001 2005 2006 7007 2008 7009 2010
2000 | 18400 | 2034.0 8.0 1.0
Total 20933 35031 2016 581
Energy Exchange (4) Case-SS/GS (Base Gase)
Case:3L/65-2 June 23 (1/2) SonLu (2007yr}
leneray-transCer (Gik [eneygy-transter (GRh _ _
Yeac  JfitoG UNip§ ICie B [stol l_ N-C & N-5 J WSt el
1995 | . 684.0 | 24050 0.0 0.0 S5 Siwi ol
685.0 | 2533.0 0.0 0.0 w0
| 1997 | 631.0 2450.0 U0 0.0
loss| 69501 1581.0 0.0]__1%6.0 T
1990 1990 | 2062.0 55.0 18.0 &
2000 50| 7620|6310 0.0 w 0
2001 2.0 278501 1083.0 X §
2002 vo|_zawso] 14729 0.0 g "l
2003 0.0l 1 1382.9 6.0 G
| _ 2004 2.0 21030 | 1443.0 2.0 g ™
[ 208 ool 1ga9] 15850 106.0 B
2006 00| 225790 1730.0 9.0
2001 90] 2ns0f LI0LE 123.0 40
| 008 1.0 204701 1700.6 -8 1695 1995 1957 1998 199 2000 7001 7002 2003 2004 2005 2606 2007 2008 2009 2010
[ 2008 1201 2590 15340 12.0 Year
2080 70| 2250 14430 19.0
Jotul 2078 35082 15763 446
LEY= sfar (GMh_|energy-transCer (G%N
Year  lCies s 1swe 15 (-5 & N-5 | il =l
| 1995 0.0 ] _2406.0 317.0 0.0 AL DStk cabiel
1996 0. 26339 3690 0.0 1000
| 1997 00| 21560 _ 674.0 0.9 o
| 1998 1ol 595.0 126.0 = 0
| tegg| 258.09 20620 90.0G 18.0 E =
2000 | _ B46,0 | 2952.0 24.0 0.0 o, Tl
2001 | 10060} 2785.0 ¢ 0 £ B
2o { 49| 20830 0.0 5.0 =
7003 | 1502.0 n 0.0 0.0 2 b
i zood | 17260 2103.0 31.0 12,0 &
" 3005 ] zoAc.gf IBI4.0 0.9 106.0 2 I~
2006 | geos.0 | 2251.0 0.0 0, 400
2007 | 2476.0] 2HIB.0 12,0 123.0 o l
| o8 | 2417.9 | 24410 2.0 0.9 155 199 1097 1998 193 2000 700) 7002 2000 2004 2005 7006 2007 708 2009 2019
| ens gl 22999 19.0 12,9 Year "
2010 | 1506.0 1 _2226.0 380 430
Totel 20756 35982 2070 6

Energy Exchange (2) Case-SL/GS (Base Case)
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Cose!5S/65-2 June 241 (1/2)

SonLa (2007yr)

Bemand ' High

Energy flow on inter line K-G & N-§

EPDC

-ironsfer(GTh_Jenersy-wransfer (GTh .
Bt INjps lcip R l5ted Ii Nt E 1-S {Demand:High) J l WLk BFRT I
[ j00s | getel 26130 0,0 0.0 - mEtof ©OhteS
| ioo6]  6ss.0f 26560 0.0 0.0 2000
1897 693,01 2136.0 0.0 0.0 ]
T 705.0 1172.0 0.0 5.0 = 1000
193¢ 2250 | 2145.0 53.0 0.0 £
2000 5.0 1 26840 605.0 0.t W
2001 5.0| 25340 103140 2.0 z
2 001 20301 14210 12.0 =]
3 5.0 ys50.0 13620 55.0 ol
2004 2.0} 1568.0) 4840 0.0 5
2005 0.0 8p2. 0l 14570 15,0 ':EZ
2006 0.0 39960 16370 6.0
2007 B0 157,01 16930 85.0 0
i KIN(] 2215.0 | 1624.0 4.0 (%05 1896 1997 1996 (998 7000 2001 Z007 200% 2001 2005 Y006 2007 2008 2009 2010
204 8.0 | 2366.01 12680 15,9 Year
2010 53.0 | 2126.0{ 1126.9 27.0
Total 3195 T 14667 365
ss/csia/z Energy flow on inter ling G-8 & R-{bemand:ifigh
leneray-transfer{GAh _|enerey-transfor(GTh
lieay cios INleS 1S1eC r -5 & N5 (Demand:High} l [ WS ToL WL o3
5 0.0| 25150 120 0.4 — Sl Sl CkioS
| 1896 0.0 2655. 0 370.0 0.0 1000
1997 00| 21360 588.0 0.0 -
1995 0.0 _1172.90 16,0 5.0 = 0
1599 232.01_ 21480 106.¢ 0.0 E 2
000 |60 28840 24.0 0.0 o 1000
2001 906.0 | 2524.0 0.0 2.0 § 1000
2002 1700.0 2039.0 0.0 12.0 B
2003 | 1440.6 | 1557.0 0.0 55.0 e
20941 18940 15600 0.0 0.8 2 C
2005 | 1963.0 1802, 0 5.0 15,0 & w0
2006 | 24350 1896. 0 840 67,0 N I
9007 | 235e.0 |  1977.0 0.0 86.0 .
7008 | 2lam Gl 22159 6,0 1.0 1395 199 97 1998 1999 2000 Z00L 002 2003 2004 2005 2006 2007 2008 Z00% 2610
| goge | 20200 23660 i8.0 | 15,0 Year
2080 | 14810 | 2126.0 67.0 2.0
Total 19232 31179 2150 285
. Energy Exchange (8) Case-S5/GS (Hi gh Case)
Cose:5L/G5-2 June 23rd. (172 Sonta (2007yr)
Energy flow on inter line N-C & N-fo:iligh
= ‘er (GA]. Jenergy-tronsler (G¥h o
L Niol IHios Jdcreg N 1 N-L & NS | L E
Toss | .. 5640 ] 25130 0.0 0.0 G w5l ol
(906 | 6950 26550 0.0 0.0 o
1997 93.01 21360 0.0 0.9 —
IERTTTY T BT 0.0 5.C g ™
1989 226.0 | 2148.0 53.0 0.0 =y
2009 15.0] 75340 600.0 0.9 ]
| 200 0.0% 2682.0] 1024.0 0.0 2 00
202 0.0 2068.0) £423.0 2.0 4
2003 5ol 1ssq0] wE10] 6D gron
| 20 9.9 1602.9 1463, 0 210.0
2005 0.0l 205001 15300 21.0 E 3000
| 2006 1.0 ] 1760.0 20.0 13.0
2007 .| 22680l 1700.8 74.0 4
2.0} 226).0 52,9 14.0 |5 1996 1997 (9% (399 2000 2001 207 2000 004 7005 Y006 207 2008 209 2010
2 20 2360.0] 13030 21.0 Yeol
201¢ 6.0 ] 20610 _1132.0 15.0
Tots) 3131 35419 14811 452
sL/cs(2/2 Energy Tlow on inter line G-S & N-$
= sfer (GTE rgy-transfer (GFh
fiear Cios (NiusS ¢ lsw [ -5 & K5 J I WIGL B0
1595 0.0 2513, 0 342.0 0.0 HELD ISl IR s
{1996 0.0} 26550 310.0 0.0 10co
1997 g0l 21360 585.0 0.0 -
g.0] trigol. 6160 5.0 F v o re T R el
T 23201 21480 106, 0 0.0 5 B i3 :i! il il Tl Eie
2000 | _7alo]| 2sagol 240 0.0 w mpha i
| o0qi §  9oi.el 26820 1.9 0.0 %—000_ 1 et] B Buacs
2] lize.0] 20680 0.0 210 G w00 = 1! ’
2003 | w8r.0| 1854.0 4.0 52,0 -
21320 1802, 8 2.0 210.0 2 L
005 | _1950.0 | 20540 9.0 21.0 E m
2006 | . 246701 ]760.0 2.0 13.0 l
2007 | 2428.0 ] 29,0 0.0 74.0 5000
[___200m| 232R.01] 226LG $.0 14.0 1855 1966 1657 1994 (309 7000 2003 2007 2003 2004 2005 7006 207 2008 2009 010
’j%._ﬁ&&__ﬂm__&ﬂ 21.0 Year
2010 § 1508.5 1 2251.0 76.0 15.90
Total 19556 15419 2222 452

Energy Exchange (6) Case-5L/GS (High Case)
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(yr. 1993 ~ 2013) Case@ : SL/GL (Son La LargetGas Large)

TABLE 4.1 COST AND RELIABILITY COMPARISON BEFORE AND AFTER INTERCONNECTION

{ISCLATED/CONNECTED)

NORTH SOUTH CENTER TOTAL

COST(K$): TOTAL 4069885 4845632 795679 97LI1197
- 3894414 4054034 1143233 30514683

CAPITAL 3503631 | 2454219 553393 4531244
3299818 2287133 1040583 6627534

OPERATION 566254 2391411 242286 3199951

594596 1766900 -102651 24464147

FUEL | 324932 1798585 215195 2338712

371622 1313731 86301 1771654

0 &M 2413213 592826 27091 841239

222974 453169 16350 492493

LoLP : 1.34 3.98 28,24 11.18
(DAYS/YEAR) 1.84 1.54 &.91 3,43
UNSERVED ENERGY 111.56 226. 4 218.0 1256.0
{GWH) 168.4 105.0 253.3 524.7

Case® : SL/GS (Son La LargetGas Smal i}

TABLE 4.1 COST AND RELTIABILITY COMPARISON BEFORE AND AFTER INTERCONNECTION

(ISOLATED/CONNECTED)

.COST(KiJ:TOTAL 4065885 5112549 795679 9978114
3988360 4281106 1128271 9397757

CAPITAL 35036331 2763343 553393 6820348
) 3423821 2536520 1025805 6986147

OPERATION . 566254 2349204 242286 3157744

564538 1744584 102486 2411608
FUEL 324932 1755249 215195 2295376

© 349224 1285385 86149 1720759

0Ok M 241321 593956 27091 862348

: : 215312 459200 16337 690849

LoLe : ) 1.34 5,10 28,24 11.56
{DAYS/YEAR) 1.95 . 1.49 §.37 3.27
UNSERVED ENERGY 111.6 383.5 918,90 1413.1
(GWH ) _ 179.9 100.4% S 220.1 500.0



(1993~2013) Case@ : SS/GL (Son La Small|+Gas lLarge)

TABLE 4.1 COSY AND RELIABILITY COMPARISON BEFORE AND AFTER INTERCONMNECTION

(ISOLATED/CONNECTED)

NORTH SOUTH CENTER TOTAL

COST(KS$ ! TOTAL - 3554801 4843855 795679 2194335
3256874 4088302 1142668 B4B7B4S

CAPITAL 3037778 2454219 553393 6045391
2585601 2316502 1040583 5942687

OPERATICN 517023 2389634 242288 314B943

671273 1771798 1902085 2545157

" FUEL 287004 1734808 215195 2299007

: 422362 1316212 LEYR A 1824352

C &M - 220019 592824 27091 849936

248911 455587 16306 720804

LoLp 1.08 3.98 28.24 11.1¢
(DAYS/YEAR} 1.88 1,53 - 5.87 3.12
UNSERVED ENERGY 79.0 226.4 218.0 1223.4

{GWH} 167.7 104.4 220.3 492.5

Case@® : SS/GS (Son La Smalli+Gas Small)
TABLE 4.1 COST A&D RELIABILITY COMPARISON BEFCRE AND AFTER INTERCdNNECTION

(ISQLATED/CONNECTED }

NORTH SOUTH CENTER TOTAL

COST{K$):TOTAL 3554801 122197 795679 472678
3455978 4285729 1142472 8884181

CAPITAL 3037778 2738965 553393 6330137
2760986 2553406 1040583 6354974

OPERATION 517023 2383231 242286 3142539
594392 . 1732322 ic189¢ 2529204

FUEL . 287004 1780202 ) 215195 2282401

438508 1275970 85599 1797074

0 & M 230019 603029 - 27091 860138

259487 456351 16291 732130

LoLP 1.08 5.30 . 2B.24 11.54 .
(DAYS/YEAR) 1.82 1.38 6.04 3.08
UNSERVED ENERGY -~ 79.0 409,9 918.0 1406.9
(GWH) 165.6 93.8 208.1 457 b
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(1993 ~ 2013) Case0! : NS/GL (No-Son LatGas Large)

TABLE 4.1 COST AND RELIABILITY COMPARISON BEFORE AND AFTER INTERCONNECTION
(ISOLATED/CONNECTED}

COST{K$>:TOTAL 3319079 4851308 798679 89466066
3178788 4095565 1124003 8398357

CAPITAL 2521062 2509620 5533293 5584074
2315917 2376238 1020709 5712865

OPERATION 798016 2341686 242288 3381989

862871 1719325 103295 2685491
FUEL 4B47SB 1759175 21519% 2459128

5563331 1275793 B6895 1916020

oM 313258 582512 270914 ‘922861

309540 443552 16399 769471

LoLe 1.26 4,17 28.24 11,22
(DAYS/YEAR) 1.83 1.26 5,86 z.99
UNSERVED ENERGY 105.6 238.1 918.0 1261.7
{GWH) 177.4 82.5 201.5 4614

Case0? : NS/GS (No-Son LatGas Smal!l)

" TABLE 4.1 COST AND RELIABILITY COMPARISON BEFORE AND AFTER INTERCONNECTION
{ISOLATED/CONNECTED)

NORTH SOUTH CENTER TOTAL

COST(K$):TOTAL 3319079 5338685 795679 9453444.
3211242 4517570 1135754 BB645467

CAPITAL 2521062 3007765 5523393 £082221
2314302 2799735 1031376 6145214

OPERATION 798016 2330919 242?56. 3371222

897140 1717834 104378 2719352
FUEL 484758 1738345 215195 2438296

) 575138 1264717 87895 1927750

O &M 313258 592574 27091 932923

: Zpz002 453117 16483 791602

LOLP : Tt.26 4,25 28.24 11,24
(DAYS/YEAR) .72 - 1.45 6.22 3,13
UNSERVED ENERGY 105.6 241.9 918.0 1265.5

(GWH} - 1744 92.3 211.5 478.2



(1993 ~ 2013) Case® : SL/GL (Son La LargetGas Large)
TABLE 4.1 COST AND RELIABILITY COMPARISON BEFORE AND AFTER INVERCONNECTION

({ISOLATED/CONNECTED)

NORTH SQUTH CENTER TOTAL

COST(K$): TOTAL 4390776 5658274 940214 10989265
4480790 4952842 1147250 10580882

CAPITAL 3824231 3013502 685204 7522938
38244628 2854074 1040583 7719286

OPEZRATION 5466546 2644770 255010 3466325

656161 2098766 106667 2861595

FUEL 326659 1986405 R24940G 2540003

410749 1559849 20008 2060626

0O &M 239887 658365 28070 g24322

245412 5388%8 16659 800958

LOLP’ 1.52 4,99 30.04 12.18
(DAYS/YEARD 1.93 1.35 4,86 3.28
UNSERVED ENERGY i21.1 327.9 1017.3 1466.4
{GWH) 175.2 108. 4 233.5 517.1

Case® : SL/GS (Son La LargetGas Small)

TABLE 4.1 COST AND RELIABELITY COMPARESOMN BEFORE AND AFTER INTERCONNECTION
(ISOLATED/CONNECTED

COST(KS$ )1 TOTAL 4390776 5913206 940214 11244197
’ 4565726 5164095 1153743 ° 10881565

CAPITAL 3824231 3313866 685204 7823301
3823976 3139568 1040583 8004128

OPERATION 566546 2599338 255010 34208594

741750 2024526 111161 2877436

FUEL 326659 . 1946821 226940 2500419

467994 1495363 94156 . 2057513

0 &M 239887 652518 - 28070 920474

: 273755 529163 £ 17005 819923

LOLP 1.52 g.50 30.04 13,69
(DAYS/YEAR) 2.09 1.67 &.81 4,19
UNSERVED ENERGY 121.1 32,2 1017.3 2070.7
(GWHY - 197,46 132.8 3994 729.8



(1993 ~ 2013) Case@ : SS/GL (Son La SmalltGas Large)

TABLE 4.1 COST AND RELIABILITY COMPARISON BEFORE AND AFTER INTERCOMNNECTION
(ISOLATED/CONNECTED)
NORTH S0UTH CENTER TOTAL

COSTIK$)Y:TOTAL 3843159 5660656 40214 10444029
- 3772669 4935944 1148098 9856712

CAPITAL 3251097 2997339 685204 6933641
2027696 2850631 1040583 6918911

OPERATION 592062 2663315 255010 3510386

744973 2085311 107515 2937799
FUEL 338555 1999595 226940 2565090

469188 1550569 90791 2110548

O & M 253507 663720 28070 945297

275785 534742 16724 827251

LoLP 1.62 - 4 9% 30.04 12.20
(DAYS/YEAR) 1,95 1.47 6. 68 3,37
UNSERVED ENERGY 120.3 323.3 1017.3 1460.9
(GWH? S 1743 105.7 2hé4.5 524.6

Case® : SS/6S (Son La Smal{4Gas Small)

TABLE 4.1 COST AND RELIABILITY COMPARISON BEFORE AND AFTER INTERCONNECTION
(ISOLATED/CONNECTED?

COST(KS ) : TOTAL 3843159 5915824 C 940214 10699197
31899635, 5157934 1148277 10205852

CAPITAL 3251097 32B4ATI10 685204 221012
3108572 2133989 1034995 7277557

OPERATION 592062 2631112 25501¢C 3478184

791063 2023949 113282 2928294
FUEL _ 338555 - 1969917 226940 2535412
o S 498844 1497041 96114 2091999
0 & M 253507 561194 28070 942772
292220 526908 17168 B36295
LOLP _ 1.42 10.36 30.04 14.01
(BAYS/YEAR) 2,08 . 1.82 8.50 4,13
UNSERVED ENERGY 120.3 1209.7 1017.3 | 2347.3
(GWH) 191.7 138.8 ‘395.2 725.8

. - .



(1993 ~ 2013) Case® : Delaved Sonla(L)(2yr.)

TABLE 4.1 COST AND RELTABILITY COMPARISON BEFORE AND AFTER INTERCONNECTION
{ ISCLATED/COMNECTED)

NORTH SOUTH CENTER TOTAL

COSTIKS):TOTAL 4011789 5112549 795679 9920018
4052274 4276658. 1133894 9462827

CAPITAL 33553493 2763343 553393 4672130
32546834 2652087 1031376 4841298

OPERATION 656394 2349204 242286 3247887

795440 1723570 102518 2621528

FUEL. 389589 1755249 215195 2360032

507682 1269252 846179 1863113

0O &M 266807 5939584 27091 487854

287758 454317 16340 758415

LoLp 1.41 5.10 28.24 1%.58
(DAYS/YEAR) 1.87 1.40 6,83 3.37
UNSERVED ENERGY 113.7 383,535 918.0 1415.3
(GWH) 188.1 F2.7 243.,9 524.7

Case(D : Delayed SonLa(S){2yr.)

TABLE 4.1 COST AND RELIABILITY COMPARISON BEFORE AND AFTER INTERCONNECTIGN
(ISOLATED/CONNECTED)

COST{(K$I:TOTAL 3659080 5122197 795679 9574957
3578191 4284687 1142740 3005618

CARPITAL T 3019377 2738965 553393, 6311734
2742727 2553406 1040583 6336716

OPERATION 6359703 2383231 242286 - 3265220

835464 1731280 102157 2668901

FUEL 274010 1780202 215195 2349407

) 532212 1275140 - 85845 1893218

0 &M 265694 403029 27091 895813

303251 456120 16312 775483

LoLp 1.30 5.30 28.24 11,61
(DAYS/YEAR) 1.86 1,41 5.498 3,08
UNSERVED ENERGY 98,4 409.9 918.0 . 1428.4
© o {GWH) 182.4 92.0 204,2 - 478.5
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(yr. 1993 ~ 2013)

TABLE 4.1 COST AND RELIABILITY CCMPARISON BEFORE AND AFTER INTERCONNECTYTION
(ISQLATED/CONNECTED )

NORTH SQUTH CENTER TOTAL
COST(K$):TOTAL 3309948 4954148 744350 9038445
3175979 4073034 1310445 8359479

CAPITAL 2831278 2617353 493790 5942421
2434307 2303924 998488 5138719
(AT

QPERATICN 478670 2346793 270559 3096023

739672 1769109 111978 2620759

FUEL 268319 1765675 241293 2275287

477537 1315803 94910 1888251

&M 210351 581119 29266 820736

2462135 453304 170467 732508

LoLp 3.89 7.%92 3¢.03 13.95
{DAYS/YEAR) 4,72 .3.70 8.48 5.63
UNSERVED ENERGY . 321.0 648,64 987.6 1954.,9
(GWH} 409.0 287.0¢ 337.0 S1033.,0

Riliability (LOLP=3.0%)
Case@ : SS/GS , Demand: JICA Base
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Sunary of The PDP Case Study

Demaﬂd:Base Hydro Cond. :Normal(P=50%)

Case Case-@ SL/GL | Gr. Total Case-® SL/GS Gr. Total
[ten North: South: Cenler cost(M$) | North: South: Center | cost($)
Total W | 4,931} 8155 1,69 | 5,060} 82031 16% '
capital | 5886 36171 1507| 9,010 | 4010} 3,867¢ 1,492 6369
Pl wo| S120 L34 86| L7R2 Mgt 12850 86| 1720
0 &M w3t gs3i 16| 6o | 205 4590 16| 6%

LOLP D/y

3. 27day

184} 154 6.91| 3.43day| 1950 L4971 6.37

BUBCGW) | 168,47 105,01 253.3| 527GHh 179.9} 100.11 220.1| 500GH:

Case| Case-® SS/GL Gr. Total Case-@ $88/6GS Gr. Total
Item North: South: Center cost(M$) | North: South: Center cost (M$)
Total M§ | 4.5341 81911 1,637 L7911 8,200 1664 | 14
Capital | 31721 3,640 1,507 8,326 | 3,947 3,883 L50T| 8737
Puel w2} 1360 86| L8a | 436 Lo 6| 1798
oen | uel mei | | el 4wl 16| T

3. 0Bday

| LOLP D/y
RUB (GWh)

Lop D/y| 1.85F LB53i 5.97| 3.12day| 182! 138} 6.04
BUE (GHh) wmﬂdm¢§mu3.mmm'maﬂ*%aém&l 467G
| Without Son La | |
Case ! Case-01 . NS/GL Gr. Total Case-02 NS/GS Gr.TotalT

Item’ North ; - South : Center cost(M$) | North: South: Center | cost(Mb)

Total M$| 5166 8178; 1,638} 14 52030 8,578 1649

Capital | 29020 3,708 L487| 8095 | 2,900 4,130 ¢ 1,497) 8,527

Pel | ss3ioLote: 81| L9L6 150 1,265 88| L8
loaw | a0 st w6 o | i e 1|

1835 126 5.86

17741 82.5} 2015

2, 99day
461G¥%h

.72 145i 6.22
17441 92.3% 2115

3. 13day
4786

"Pfice:Order:'SS/GL%:SS/GS <SL/GL <SL/GS = NS/GL<NS/GS
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Denand: Righ

Case Case-® SL/GL Gr. Total Case-® SL/GS Gr. Total
[tem North: South: Center | cost($) | North: South: Center | cost(M$)
Total M§ | 5.770} 9,607 § 5,871 0,736 1671 17,278
Capital | 4,411} 4,184 10,102 | 44101 44701 1,507 | 10,387
Fuel AE 1560} 2,080 | 4681 L4951 94| 2,07
04 M 25 539 81 | 214 590 17

820

LOLP D/y| 193 L35 3.28¢ay | 2.09i 1.69i 88| 4 19day
RURCGH) | 17520 108.4 . SI7Wh | 197.67 132,81 399.4 | 7300W
Case {  Case-@ SS/GL Gr. Total Case-® SS/GS Gr. Total
Item North: South: Center | costM$) [ North: SouthE_Center cost (M$)
Total M$| 5200 9,584 5,405 9,715 1,670
Capital | 3,614 4 181 9,302 | 3,695 4,464 1,500 | 9,65
Puel 169 1,551 2011 | 4990 L4971 96| 2,0
0&M 2161 5% 828 mzi 5m§ 17| 8%

L4T¢
106.7 |

195
174.3 |

LOLP D/y
BUE (GWh)

3. 37day
* 525GHh

1.82 1
138.8 |

2,08

1917 395. 2

8. 50

4. 13day
7266Wh

Al costs afe discbunted value in miflion US$ and include 10C.
Fuel and O&M cost are total discounted value from 1993 through 2013.
Capital cost is total value of all power plants from 1996 through 2013.
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Cost of Thermal Plant Replacement from 2014 through 2060 C



Delayed Son La 2 years

Case| -~ Case-® DSL/GS | Gr.Total| Case-@D DSS/GS Gr. Total
Item North: South : Center | cost(M$) | North: South; Center cost (M$)
Total M§| 5,333 8,278} 1,634 50011 8286 1,645
Capital | 3,843 3,883 1L497| 09,223 | 3,320 3.8831 L507| 8719
Fuel 5081 1,269 . 86| 1863 592 | Lotsi 86| 1,893
04 28 ds4i 16| 58 3%% 56% 6] 715

5. 98

3. 08day

LOLP D/y
EUE (Gih)

4,72

3.70
4090 2870 331.0

8. 48

h. 63day
I,OSSGWh

LOLP D/y| 1.87i 1.40; 6.83| 3.37day| 1.86: Ldl
BUB(GWh) § 188.1 E' 92.7 35243.9 525GWh | 182.4 E 92.0? 204.2 | A78GWA
- LOL=3. 08
Case | Case-@D $S/6S(3%) |Gr.Total
Ttem North : South : Center cost (M$)
Total M| 45451 8,040 1,660
Capital | 3,021 3,634 1,464 8 120
Fuel 4181 LA6E 95| 1,889
ouM | el a3 17| T

All costs are discounted value in million US$ and include IDC.
Fuel and O&M cost are total discounted value from 1993 through 2013.
Capital cost is total value of all power plants from 1996 through 2013.
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Disbursement Schedule

of On-Going Power Plants

(MILLION US$)

71993119947 1995] 1996] 1997; 1998, 1999 2000] Total
Phal.aiB(coal) 10.1 5.1 93.91 39.9| 1950
Ba Ria(C/C) 0.8 4.3; 7.8 3.3 16.3
New Gas(C/C) 4.2120.01 38.5| 16.4 80.0
New Gas(C/C) 2.1] 10.5] 19.3| 8.2 400
Phu My(Gas) 8.8 | 44.5] 81.9  34.8 170.0
Ham Thuan(H) 6.2 15.2 | 47.2 1 80.8 ! 53.6 1 15.1| 218.4
Da Mi(H) 0.0
SongHinh(H) - | 1.2 3.1 9.5:16.3: 10.9; 3.0 4.0
Yaly# 1#2(H) 4.1 10.17/31.1:53.3! 365,61 9.9 T 144.0
Yaly#3 #4(H) . 1.7 427130 22.2! 14.81 4.1 60. 0
Sub Total 1.2 12.1 1 54.71132.5 1217.91282.7 1207.4 | 9.1} 967.7
F.C. . . . (MILLION US$)

10031 19941 1995] 19961 1997: 1998] 1999] 2000] Total

PhalaiB(coal) : 30.4.1153.2 [281.8 [119. 7] 586.0
" {BaRia(C/C) 2.5 12.8 ¢ 23.5 10.0 48.8
New Gas(C/C) 12.5 62.8 :115.6 | 49. 1 ~240.0
New Gas(C/C) 6.2 31.41 57.81 24.5 120, 0
Phu My(Gas) 26.5 1133.5 1245. 7 {104, 3 510. 0
Ham Thuan(H) 9.3 22.9 ! 70.8121.2 ] 80.9 22.6| 327.6
Da MiH) - 0.0
Song Hinh(H) 1.9F 4.6: 14.3:24.4:16.3: 4.6 66. 0
Yaly#1 #2(H) 6.1| 15.1: 46.7: 79.9 | 53.3 | 14.9 216.0
Yalyi3 #4(H) 2.5: 6.3 19.5: 33.3 22.2 6.2 90. 0
Sub Total 1.9 25.7 1123.0 1297, 3 1467, 2 1635, 7 1504, 1 [148.5 || 2, 203. 4
Gross  §ithout IDC (MILLION USS$)
10931 1994] 1995] 19961 1997 19987 1999 2000] Total .

PhaLaiB3(coal) ~ _ 40,5 1204, 2 1375.7 159.5] 780.0
Ba Ria(C/C) 3.4 17.0 3.3 13.3 65. 0
New Gas(C/C) 16.6 | 83.8 164. 1| 65.4 320. 0
New Gas(C/C) 8.3 41.9 | 77.1: 32.7 160. 0
Phu My(Gas) - 1-35.3 1178..01327.5 {139. 1 680. 0
Ham Thuan(H) 15.4 | 38.1 118.0 202.0 [134.8 ¢ 37.7 || 546.0
Da Mi(H) 3 ‘ 0.0
Song Hinh(H) 3.1 7.7 23.8: 40.7:27.2] 7.6 110, 0
Yaly# ] #2(1) 10.21 2611 77.81133.2 | 88.9 | 24.8 ~ 360.0
Yaly#3 #4(H) 4.2 10.5; 32.4: 55.5 | 37.01 10.3 ] 150.0
Grand Total 3.1 37.91177.7 1429, 8 [685.1(918.4 (711.5 | 0

. BA66
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TABLE 12.1.6.3 FIXED O&M COST‘ {TOTAL) BY PLANT TYPE OF TOTAL SYSTEM

-------------- o T UNIT

YEAR Nuch GAST QILE COAL DSEL GEOT LNGP COMB HYDR PUMP TOTAL COST
——————— e mm o oo A A TR A = ek A AT A TR S S m sl e s me s s m e m e e {CENT/KWH D
19493 b 531 1200 7451 1274 9 o o 0 ] 10455 1.00
1994 o 771 1212 7842 1267 o o ¢ ] o 11112 0.93
1985 o 779 1224 a03sa 1300 o 0 ¢ Q- [} 11340 Q.83
1996 Q 787 1238 4239 1313 o 0 o 13 0 11574 0.74
1997 Q 795 124% BLL5 1324 o 0 14669 4 o 13483 Q.80
19%8 9. 803 1241 8656 1339 ] 1146 2579 [} L] 15784 0.84
1999 a 7348 1274 10284 1352 o 3542 2457 [ o 19848 9.95
2000 Q 582 . 1972 11989 920 [} 34648 736 [ o 20948 0.90
2091 o 588 1083 12289 92% [+] 3758 2818 13 o 21465 0.82
2002 o 594 1094 12596 938 [} 3azo 2903 o 9 21995 9,75
2003 ¢ 400 1105 12911 948 ] 3987 5980 3 Q 25529 0.8
2004 N 404 11té 16623 957 o 41056 74699 [} 0 31107 0.85
2905 [} b12 1t27 20512 947 4] 4229 7930 ¢ ] 35377 .87
2066 Q L38:) 0. 2816 977 o 4356 3% 1.] ] o L2265 0.93
2007 ° 624 0 45134 986 0 4487 8413 [+ a 59445 1.19
2008 o 430 ¢ .. 51732 996 ¢ As22 8565 0 ] 65445 1.21
2009 0 437 ] 40694 1008 o 4760 a32s ] [ 76022 1.25
2010 2 643 o Treiez 1014 ] 4903 9193 0 [+] 33688 1.40
2011 o 649 o 91964 2764 ° 5050 4469 0 [ 109901 1.5%
2012 1] 656 0 104453 27%& [} 5202 9753 2 [ 125057 1.56
2013 [ 463 Qo 126249 2822 [} 5358 10045 0 0 145137 1.85
TOTAL [} 13905 15250 734580 28213 [} 47024 109403 14 [ F68575

Case-SS/6S  (x10°uss)

TABLE 12.Z2.6,3 VARIABLE O8M COST ({(TOTAL? BY PLART-TYPE OF TOTAL SYSTEM

UNIT
COST
{CENT/KWH)

[ o o ¢ © [ 1.14

1994 o 2155 ‘1 713 3212 o ° o o ¢ s141  0.51
1995 o s358 25 5271 88 0 0 o o ° 19741 0,78
199¢ o 97ez 454 4738 706 o ° o o [ 17878 1.18
1997 ¢ 4229 383 7378 T o o 10224 e o 22938 1.36
1998 0. 5537 187 709¢ 493 o 1802 45475 ° o 30585 1,43
1999 o 205 15 4796 i1 o 3283 15702 ° o 24012 1.15
2000 [ 34 FO 1 1 [ ° 995 11760 0 e 19986  0.84
2001 o v 1 91as 120 ¢ 2412 17900 0 o 29325  1.12
2002 o 256 15 11558 24 o 3950 21267 ¢ o 37049 1.27
2003 ° 294 19 . 13328 130 o zi38 39520 ° ° 56029  1.71
2004 [ 273 17 16409 24 o 2647 49223 [ ° 48792 1.86
2005 [ 364 - 30 25219 58 0 2343 - 53292 o o 81386 1,99
2004 0. 245 ¢ 44207 116 o 2490 55984 ° o 103062  2.26
2007 ° 156 o 55274 70 ° 1654 64449 o 0 121624 2,43
2008 o 140 o 69761 . . 89 o 1183 68780 2 o 13993% 2,54
2009 ¢ 230 "0 90s8s 125 o 1493 71167 [ ° 163599 2,70
2018 0 234 o 117476 180 ¢ 1354 73259 o ¢ 192504  2.88
2081 ¢ 223 o 143377 . 592 0 1230 75456 ° o 220878 3.0%
2012 e 245 e 176229 - 491 0 1084 77747 [ 6 255818 3.20
2013 . @ 380 . o 224581 1144 a t38s 80101 . 0 ¢ 307552 3.50

Not Discounted

without iDC
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TABLE 12.3.1.3 FUEL COST

CTOTAL ¥

@ Case-$S/GS  (x10°Us$)

8Y PLANT TY#E OF WORTH

Cooo0oe oo OoOCG

P QOO0

£

Erd

o000 cCoooNn

coooca

D0 000 oo oo

o oQao

o

2476
15466
19456
21528

21134
26088
40101
472867
L4742

6941
647484
90132
126422
125634

129373
133138
142803
142024
155449

2064600

coooo L= = = = I+ )

L2 - ==+ ]

[ - 3N~ ] L= =2 - -y - ]
CoC OO0 00 o00

[ = =
PCQOoC

[ - - - (=2 -2 -3 -y~

[ =R = - §

LB - = -

L=2E- - - -1

o
Q
¢
0
Q

(3R -2 -IN~I - o060

oo 0o

TOTAL
[}
2481
15474
19459
21547

21138
26080
40101
472487
56742

44941
65744
80132
126622
1256834

129373
133135
142803
142024

155849

2065600

UHIT
€OST
{CENT/KwWH)

0.0

0.34
1.467
2.901
2.18

2,14
2.47
3.49
3.98
4.57

S.16
4.52
5.59
4,96
§.25

5,78
S.41
$.26
4.88
4079

5.67

TABLE 12.3.2.3

17028
4781
12113
21401
9272

LT - 20000

o000 0

FUEL COST

12106
457
79
102
583

443
412
819
551
3549

314

138
123
721

oo

(TOTAL}

0o CQ

[}
[

13294

17109
53080

106254
182142
271972
313400
485938

597108

111

8% PLANT TYPE OF SOUTH

13531
25472

7423
16908
30984

L= - = = - 4

A1E57
20310
18300
19330
12749

Qoo oR

11432
10457
%374
83464

]
o
Qe
¢
[}

0 10447

9281

COMB

1]
37229

56462
57312

43012
65311
77509

14424%
179738
194575
204247
234915

250702
259402
2567041
®75038
283481

271983

HYDR

 Not Discounted

PUMP

TOTAL

COooco

Qo000

[ -3 - - (=3~ =~ Y = ]

00000

o

164199
200783
227209
241237
301133

366352
453711
549991
658306

778332

G00542

without 1DC

UNIT
cosT

CCENT/KWH'
6.59
1.31°
2.99°
$.42
7.49

10.24
10.41
&.48
a.88
10,48

12,80
13.73
13.52
13.33
14,70

15.98
17.37
18.61
19.78
€0.8%9

- BA68



Case-SS/GS (X 10°Us$)
TABLE 12.3.3.3 FUEL COST (TOTAL) BY PLANT TYPE OF CEMYER ) ‘

e sAmAm e e A m o O B O LT R e PP UNIT

YEAR NUCL GAST OILE COAL DSEL GEOT LNGP coMa HYOR PUMP cOST
------------- i e RS e MR = —m—m e e m e o= (CENT/KWH
1993 [ [} 0 o 3058t ° [} [} [} e 30581 39.1s
1994 ¢ ] [} 0 38547 [} [4 o 0 o 38547  40.17
1995 [} -] 0 0 1050 [ [} a Q [ 1050 3.35
1996 [} ] 0 0 7940 L3 o [} [} 13 7940 16.87
1997 ] 0 o [ 8825 ] ] [ [} ° A825  18.05
19948 o 2 ° [ 5697 0 [} [} o [ 5697 a.02
1999 0 o o [} 92 0 [ [:} o [ 92 Q0,04
2000 0 o [} ¢ 3 [] [ 0 [ [} 3 0.00
2001 [} [} [} 0 1445 o [} 0 [ 4] 1445 0.29
2002 o [} ] o] 290 [} L} [} [ o 290 G.05
2003 [ ] ] ] 1565 [} o o [} o 1565 0.24
2004 ¢ [*] 0 [} 285 [ [ o [ [:} 285 G.04
2008 [ ] 0 0 692 [ o o [} 0 w92 ©.09
2004 o [} a ° 13a7 "] L) [} o 0 $387 .15
2007 [-} ] ¢ ¢ 1683 ] [ [ ] [} 1083 0.11
2008 Q 0 3 3 1071 ] [ [} -} Q 1971 0,11
2009 0 o [ [ 1505 [} [ ° [} o 1595 0.45
2010 0 o [} [ 2159 0 ° [ [ [ 2159 0.21
2011 [} [ [’} [ 7108 [ [ [} [} [ 7108 9,70
2012 [} [ [ [} 5891 [} [} [} [ [ sa91 0.58
2013 [ ] [} 0 13734 o [*] [} ° [ 13734 1,33
TOTAL - ] o 0 o 130948 A 4] ] o o 130948

Not Discounted

TABLE 12.3.4.3 FUEL COST (TOTAL} BY PLANT TYPE OF TOTAL SYSTEM

m———————————— -—- e LnGA A - ————— g i mmm—— UNIT

YEAR NUCL QAST OILE coal DSEL GEOT LNGP ¢OMB HYDR . PUMP TOTAL COsT

-------- A - e ———— B i i bl bbbl ——=—= (CENT/KWH)
19%3 0 17026 11407 [+ 31645 [} [} [+ 9 0 &0278 5.66
1994 4 4785 7 2476 38547 ] [} [} aQ o 45815 3.82
1995 [} 12122 203 15466 1051 9 1] 1] o 0 28841 2.11
1956 [} 21414 - AB22 196536 B204 9 Q o o ] 54097 3.57
1947 [+ 9294 2687 21525 B878 9 0 3yezeg [} ] 79613 4.72
1998 0 12128 1416 21138 5809 0 13531 546462 ] [} 1104481 5.89
1999 ] 457 107 26088 113 4 _5472 57312 [} o 109549 5.24
2090 1] 79 . 40101 3 [} T423 43012 o Q 0427 3.89
2001 ] 102 11 L7287 3445 @ 16904 &5311 o [} 131042 5.01
2002 L] 583 113 S46742 290 o 509484 77509 Q 0 144220 5,68
2003 4 483 133 56941 1565 k] 21157 144241 ] o 234704 .18
2004 [} 612 123 b59464 285 ] 20310 179738 14 9 268032 T.33
2005 [} aig To2el 103424 692 9 18300 194575 9 o 318032 7.78
2004 [+ 551 9 143730 1387 9 19330 204247 ] [} 389244 8.11
2007 ] 349 o 174713 1983 .0 12789 234915 [} [} 427850 B34
2008 9 314 o 235427 1073 ] ¥281 2s0702 ] [} 496995 %.01
2009 0 516 © 31529% 1505 G 11632 259402 0 Q 588354 F.49
2010 I S0 0 414776 215% 0 10457 267041 - 9 ] 654953 10.40
2011 o 495 0 515424 7108 1] 9374 275038 ] 0 BOTA3S 11.12
2012 Q- S48 0 441607 5891 o B3as 2383481 o o 939891 11.74
2013 . ] 800 0 803708 13734 . L] 10687 291988 <] [ 1120894 12.74

TOTAL 0 Be174 21462 37346669 132445 0 245979 2922200
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TABLE 12.4,5

200CQ 0000 O

SO0 00

0000 (=2 -l - B

C o0 oo

20000 20000

cooeQ

[~

]
13240
ES5447

107121

151696
245853
241843
75291
31310

48096
33877
70571
108405
38331

CAPITAL COST BY PLANT TYPE OF NORTH

Qo 00 Qo000
CoOQoQ e o000

QST oo
So oo

TAELE 12. 4.6 CAPITAL COST BY PLART TYPE OF SOUTH

Case-SS/GS

(X10%US$)

YEAR

NUG

L

QAT

1793
1994
1995
19%6
1397

1998
1999
2000
2001
2onz

2003
2004
2005
2004
2007

2008
2009
2010
2011
2012

2013

TOTAL

SO C oo

E-2 - - - = ]

Qoo co

L2 - B =

[

0

[ =20 = Iy =T = = ] L=20 - I - I -] [=2E-T -2 - -]

E-BE- 0 - IR ]

0

0

QILE

EX- -

DoCeo

=]

1
]
r
I
3
i
]
]
I
1
3
1

coal

OO0 QOO0

[}
e
o
12055
50425

97383
128849

220267

252998
261308

285849
265440
189150
78299
12777

o

0 1854598

DSEL

<

o000 L= -0 - -] coCoco

QoG aoo

[}

o

GEOT

[=]

(=20 = = I 3 - ] OO 000 o000

o0 O0o 00

L)

(K$:DISCOUNTED)
LNGP coMa HYDR PUMP TOTAL
0 [} 0 [ ]
o o ] [} )]
o o [ o 0
o [ [ 0 0
[ [+ 0 [ o
Q o 1110S [} 11105
o 0 . 52749 [} 52749
0 . @ 100251 o 113511
o 0 190889 o 24835g
[ o 205729 ¢ 312AS0
o o 255388 ¢ - s07cez
0 o 160407 o 426282
[ 0 134545 & 375408
[ ¢ 77418 0 152806
o 0 £1339 o 92649
T o o 79474 o 127570
0 0 101778 0 135655
o 0 65044 0 - 135614
° o 2i110 0 129515
[ [ 2524 ] 40854
I o 0 0 0
[ 0 1519742 o | 2740982
Discounted
(X$,DISCOUNTED }
LNGP coMB  HYDR PUMP TOTAL
] ] [ 0 0
o ] ¢ ] o
o o [ Q [}
0 o [ 0 0
0 o [ Qo o
o o .0 o : [
¢ 18670 9945 ] 28515
¢  B&5B4 25755 o 112339
0 155444 42398 0 229919
0 96950 102145 0 249519
o 49282 82870 0 199535
o ¢ 33153 o 12002
] ° 5590 o 225857
¢ [} ] I 252998
[ [ o o 241308
o [ Q 6 285449
¢ ) 0 o 265440
[ ] 0 o 18vise
[ @ o [ 7829%
[ ] [} o 12777
o 0 o o 0
0 376952 321855 .0 [ 2553404

0
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Case-85/68  (X10°Us$)

TABLE 12.4,7 CAPITAL ¢OST BY PLANT TYPE OF CENTER
(X$,DISCOUNTYED)

YEAR HUCL QAST OILE

1993 o ) ° o o ] ° 0 'Y o )
1994 [ ° o 0 [ ° [ 0 o ° °
1995 o ° o 0 o 0 0 o 9729 . o 9729
1994 0 o o [ ° 0 ° ¢ 30007 o 30007
1997 o o ¢ ° ° o [ o 70580 o 70580
1998 [ ° [ ° [ ° [ 0 137424 o 137426
1999 0 ¢ 0 0 o o 0 0 144305 ¢ 144305
2000 ° [ [ 0 o o o 0 135840 0 135440
2001 o ° o ° o 0 o 0 145304 0 145304
2002 ° [ o o ° e o 0 140084 0 140086
2003 ° o 0 o o o 0 0 127444 o 127444
2604 o 0 [ [ 0 o ° o 73644 o 73544
2005 0 0 [ 0 o [ 0 0 23393 [ 23593
2006 e o o 0 [ o [ ° 2825 o 2825
2007 0 9 [ [ o 0 o ° o ° o
zo08 o o 0 o o [ [ ° 0 o o
2009 Q [+] Qo [} o] 0 -} L 9 [} [1]
2010 ° 0 o [ o 9 o ¢ 0 o ¢
2011 0 ¢ ° o o [ o [ ° o 0
2012 [ [+] [ Q 0 [+] [+] [+] (1] O o
2013 0 [ 0 0 o 0 [ 0 o 0 0
1040582
Discounted

TABLE 12.4.8 CAPITAL COST BY PLANT TYPE OF TOTAL SYSTEM
) tK$,0ISCOUNTED )
YEAR NUCL QAST OILE COAL DSEL GEOT LNGP coMB HYoR PUMP - TOTAL
1993 0 < [ I ] o L+ L] (] [+] [ ]
1924 0 1] 1] Q [+ ] ) L+ [+] Q (]
1995 o ¢ ° 0 o o o o 9729 o 9729
1996 ° o o [ ¢ o [ o 30007 9 30007
1997 o ° e 0 [ @ ° e 70580 [ 79580
1998 0 o 9 o ° ° [ o 137426 6 148531
1999 [ o 0 o 0 [ [ 9 144308 0 225669
2000 o o o o o ° [ 0 135640 0 361490
2001. ° 0 0 ° ° ° ° 0 145304 o 421580
2002 0 [ 0 ° o 0 ° 0 140086 o 702456
2003 o 0 o 0 0 ° o 0 1274ké ¢ 734061
2004 [ 0 ° [ 0 o o ¢ 73444 ¢ 685908
2003 o ° o [ o o 0 o 23593 o 425858
2004 ° ° [ 0 o ° 0 ¢ 2825 o 408429
2007 o ° ° 0 ¢ 0 0 o e 0 353957
2008 e e [ e ° 0 ° 0 o ¢ 413218
2009 0 [ 0 0 ¢ ° ¢ o @ 0 401095
2010 [ ° ¢ [ 0 0 ° o @ 0 324744
2011 ¢ [ o o 0 [ 0 ¢ o o zo7alé
2012 ¢ [ [ ° [ ° o o 0 0 53433
2013 ° ° 0 [ 0 o 0 [ ] [ <
ToTAL o 0 0 3095814 0 [ 0 374952 2882193 o (4354970
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@ Case-SS/GS
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Casa-S5/GS

TABLE 13.3.1.1 CONSTRUCTION 8 IDC (DOMESTIC) OF MWORTH

M)

2008 1 HSON 0.0 0.9 0.0 0.0 0.0 0.0 0.9 1.3 L 1.9 5.5 a.3 13.4
2009 1 HSON 0.0 9.9 0.0 0,0 0.0 0.0 0.4 0.0 1.3 1.9 5.5 8.3
2010 1 HSON 0.0 0.0 0.0 T 0.0 T 0.0 9.0 Q.0 0.0 0.9 1,3 1.9 5.5
2010 1 CQUA ¢.0 0.0 0.0 0.0 €.0 0.9 2.0 0.0 0.0 0.0 0.0 0.0
2011 '} HSON 0.0 a.0 6.0 9.0 .0 9.0 2.0 0.0 0.0 0.0 1.3 1.9

TABLE 13.3.1.,1 CONSTRUCTION & IDC (DOMESTIC) OF NORTH

YEAR # PLANT 2005 2004 2007 2008 2009 20610 2011 2012 2013 TGTAL

Z004 1 HBAN 0.0 Q.0 9.0 Q.0 ¢.0 0.0 0.0 ¢.0 8.0 19644
2004 1 CQUA ¢.0 0.b 0.9 ©.0 c.0 2.9 0.0 G,0 2.0 85.9
2006 2 Caua 32.8 ¢.0 0.0 0.9 ¢.0 9.9 0.0 0.0 0.0 1?t.8
2007 1 HION 105.6 23.8 Q.0 0.0 0.0 9.0 Q.0 0.0 0.0 TE8.0
2007 3 COUA 126, 4 49.2 0.0 0.0 0.0 0.0 0.0 Q.0 9.9 2664.7
2008 1 HSON 7.8 b2 1.4 0.0 0.9 ¢.0 ¢.0 0.0 0.9 46,1
2609 1 HSON 13.4 7.8 a2 1.4 2.0 o.0 4.0 9.0 0.0 44.1
2010 1 HSOHM 8.3 12.8 7.8 6.2 1.4 0.2 ¢.0 0.0 0.0 46,1
2010 1 CQULA 9.0 5.4 24.9 42.1 16.4 o.0 Q.0 0.6 G 0 a8.9
2011 1 HSOM 5.5 a.3 13,6 7.8 6.2 1.4 0.0 ¢.0 0.0 4b.1
2012 1 HDAI ¢.0 5.9 13.0 36.4 56.8 34,5 8.9 0.0 0.0 155.5
2012 1 HHOW 0.0 10.2 22.2 62,4 47 .4 59.1 15.2 0.0 0.9 266.4
2013 3 CQUA 0.9 9.9 Q.0 9.¢ 14.3 T4.8 126.4 49.2 0.0 286é.7
2013 1 HHOU 9.0 0.0 Z2.2 ha? 13.3 0.8 12.4 3.2 0.0 54.9

TOTAL _301.0 136.5  91.3 181.2 207.8 190.% 163.1  52.4 0.0 2536.7
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Case-55/GS

TABLE 13.3.1.2 CONSTRUCTION & IRC (FOREIGM} OF NORTH

2004 1 HBAN ¢.90 ¢.Q 0.0 6.0 e.0 4.3 24,5 &%.0 1907.7 65.3 15.8 0.0
2004 1 Caua 0.0 0.0 Q.0 0.0 0.0 0.0 K-BY] 21.7 9.8 148.4 65.6 0.0
2006 2 CQUA 0.0 0.0 Q.0 .0 .0 0.0 0.9 0.0 0.0 43,4 199.5 337.1
2037 1 HSON 0.0 0.0 c.0 0.0 0.0 [ Y] 34,3 49.9 139.% 213.6 348,66 199.4
2007 3 Caua Q.0 2.0 ¢.0 9.9 0.0 0.0 e.0 - 0.0 © 9.0 9.0 45.0 299.3
2008 1 HSON 0.0 9.9 L 0.0 0.0 9.0 0.0 5.4 7.8 21.% 33.5 54,4
2009 1 HSON ¢.0 0.9 9.0 0.0 .0 0.0 0.0¢ 9.0 5.4 7.8 21.% 33.5
2010 1 HSON G.0 Q.0 0.0 0.0 0.0 0.0 0.0 @0 0.0 5.4 7.8 21.9
2010 1t Coua g.0 0.0 0.0 0.0 0.0 0,0 0.0 9.0 0.0 Q.0 0.0 0.0
2011 1 HSOM 0.0 0.0 9.0 Q.0 ¢.0 0.9 0.0 0.0 Q.0 0.0 5.4 7.8

TABLE 13.3,1.2 CONSTRUCTION & IDC (FOREIGN) OF NWORTH

M$)

2004 1 HBAN 0.9 0.0 0.0 0.0 0.0 9.9 0.0 0.0 294.4
2004 1 coua 0.0 0.0 0.0 Q.0 0.0 0.0 0.0 Q.0 Q.0 355,48
2008 2 CQUA £31.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 711.2
2007 1 HSON 152.8 35.8 0.0 0.0 0.0 0.0 Q.0 ¢.0 0.¢ 11B1.4
2007 3 CQUA 505.7 198.7 9.0 0.0 0.0 0.0 ¢.0 0.0 ¢.0 1066.7
2008 1 HSOK 31,3 25.90 5.4 ¢.0 o.0 0.0 ¢.0 ¢, 0 o.0 185.1
2009 1 HSON 54.4 31.3 25.0 5.6 g.0 ©.0 ¢.0 Q9.0 0.0 185.1
2010 1 HSON 33.5 54,6 31.3 25,0 5.6 ¢.0 c.0 0.0 0.0 185.1
2010 1 CQUA 0,0 z21.7 99.8 1468.6 45.6 G.0 Q0.0 0.0 ¢.0 355.4
2011 1 HSON 21.9 33.5 S54.6 3.3 25,0 5.8 0.0 0.0 0.0 185.1

TOTAL 93B.0 &R2.7 ZF7,7 397.7 4K45,% 52B.4 592.2 209.7 Q.0 4632.7
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TABLE 13.3.2.1 CONSTRUCTION & I0C (DOMESTIC) OF SOUTH

tMe)
YEAR # PLANT 18993 1994 1995 1996 1997 1998 ~199% 2000 2001 2002 2003 2004
2003 2 NEW 0.9 0,0 0.0 0.0 6.0 0.9 6.9 31.% 53.% 21.0 0.0 ¢.0
2004 1 NEW 0.9 0.0 0.0 2.0 0.0 0.0 0,0 3.5 14.0 27.0 10,5 0.0
2005 1 HDAY .0 0.0 0.0 0.0 0.0 0.0 7.4 18,1 45.4 70,8 42.9 11.0
2005 1 NEW+ 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 S.6 24,9 42,1 1&.4&
2006 1 HOON Q.0 0.0 Q.0 0.0 0.0 0.0 0.9 4.9 10,8 30,3 47.3  28.7
2007 2 NEW+ 0,0 0.0 0.0 0.0 0.0 Q0.0 0.0 6.0 0.0 0.0 10.8 49.9
2008 2 NEW+ 9.0 0.0 0.0 6.0 ¢.0 0.0 0.0 0.0 0.0 0.0 0.0 10.3
20097 2 NEW+ 0.0 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0
2050 3 NEW+ 0.0 2.0 0.9 0.0 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0
2011 3 NEW+ 0.0 G0 0.0 0.0 0.0 0.9 0.0 6.0 0.0 6.0 Q.0 0.0
2012 3 NEWt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2013 1 NEW+ 00 ¢.0 0.0 .0 0.0 0.0 0.0 e.0 6.0 0.0 0.0 0.0

TOTAL 0.0 0.0 0.0 0.0 .9 0,0  14.3  55.5 131.5 174.0 153,7 115.8

(M8}

YEAR M PLANT 2005 2004 2007 2008 2009 2010 2011 2012 2013 TOTAL
2003 2 NEW Q.0 o.0 Q.0 0.0 0.0 0.0 0.0 0.0 0.0 1i3.8
2004 1 NEW 0.0 o.0 0.0 Q.0 8.0 6.0 0.0 0.0 0,9 6.9
2005 1 HOATX 0.0 0.0 9.0 a.0 ¢.0 0.0 e,0 0.0 0.0 193.4
2005 1 NEW+ 0.0 0.0 0.0 0.0 0.0 .0 ¢.0 0.0 2.0 88.9
2006 t HOON 7.4 0.0 0.0 0.0 e.0 0.0 0.0 0.0 0.0 129.3
2007 2 NEWH 84,3 32.8 0.0 0.0 0.0 a.0 0.0 0.0 0.0  177.8
2008 2z NEWs 49.9  84.3 32,8 8.0 ©.0 0.0 0.0 0.0 Q.0 177,88
200% 2 NEWs 10.8 49,9 84.3 3z.a ©.0 0.0 0.0 0.4 0,0 177.8
2010 3 NEW+ 6.0 16,3 74.8 126.4  49.2 0.0 0.0 9.0 0.0 266,7
2011 3 NEW+ 6,0 0.0 16,3 74,8 126.& k9.2 0.0 a.0 0.0 244.7
2012 3 HEW+ 0.0 0.0 0,0 16.3  TA.B  128.4 49,2 0.0 0.0 266.7
2013 1 NEW+ 0.0 0.0 6.0 0.0 5.4 24,9  42.1 16,4 °.0 88.9

TOTAL  152.4 183.,2 208.1 250.3 #%5.8 200.5 91.3  14.4 0.0 2004.8
TABLE 13,3.2.2 CONSTRUCTION & IDC {(FOREIGN) OF SOUTH

(M$

YEAR . PLANT 1993 1994 1995, 1994 1997 1998 1999 2000 2004 2002 - 2003 2004
2003. 2 NEW 0.0 0.9 0.0 0.9 0.0 0.0 27.8 127.7 215.8  B3.9 0.6 0.0
2004 1 NEW 0.0 0.0 e.0 - 0.0 0.0 6.0 0.0 -13.9 . 63.8 107.9 42,0 0.0
2005 1 HDAI 0.0 0.0 0.0 0.0 0.0 0.0  11.1 24.2 &8.0 104.1 54.3  16.5
2005 1 NEW+ 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 21,7 99.8 14B.,6 45.%
2006 1 HODON e.0 .0 0.0 0,0 ¢.0 6.0 0.0 7.4 16,2  A5.5  70.9 43.0
2007 Z NEW+ 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  &3.& 199.5
2008 2 NEW+ ©.0 0.0 0.0 0.0 0.0 e.0 6.0 Q.0 0.0 0.0 0.0 . 43.4
2009 2 NEW+ 0.0 ¢.0 0.0 0.0 0.0 0.0 6,0 0,0 0.0 0.0 e.0 0.0
2010 '3 NEW+ 0.0 ©.0 0.0 0.0 0.0 €.0 6.0 0.0 .0 0.0 6.0 0.0
2051 3 NEW+ c.0 0.0 2,0 0.0 0.0 0.0 0,0 0,0 0.0 0.9 0.0 2.0
2012 3 NEw+ Q.0 0.0 0.0 o.0 Q.0 9.9 8.0 0.0 0.0 0.0 @0 0.0
2013 1 NEW+ 9.0 0.0 0.0 0.0 .0 a.90 0.0 0.0 0.6 4.0 0.0 0.0

TOtAL o.0 0.0 0.0 0.0 0.0 0.0 38,8 173.1 385.4 443.1 389.1 348.0
TABLE 13.3,2,2 GONSTRUCTION & IDC (FOREIGNI .OF SOUTH

iM$)

YEAR # PLANT 2005 - 2008 2007 2008 2009 2010 2011 2012 2013 TOTAL
2003 2 NEW ¢.0 0.0 0.0 ¢.0 0.0 e.0 0.0 0.0 0,0  455.1
2004 1 NEW 0.0 G.0 0.0 0.0 8.0 ©.0 0.0 9.¢ 0.0 227.4
2005 1 HDAI ¢.0 [ 0.9 0.0 0.0 0.0 .0 0.0 0.0 290.2
2005 1 MEW+H 0.0 6.0 0.9 0.0 ¢.0 6.0 9.0 Q.0 0.0  355.4
2004 1 HODON 11:0 0.0 0.9 0,0 ] 0.0 0.0 0.0 0.0 t94.0
2007 2 NEW+ 337.1 131.3% 0.0 0.0 0.0 0.0 0.0 2.0 0.0 711.2
2008 .2 HEW+ 199.5. 337.1 131.1 v.0 0.0 0.9 0.0 0.0 9.0 711.2
2009 2 NEWH 43,4 199.5 337.1 131.1 0.0 0.0 0.0 6.0 0.0 711.2
2010 3 MNEW+ 0.0 5.0 299.,3 S05.7 196.7 0.0 0.0 G.0 Q.0 10464.7
2911 3 HEW+ 6.6 0,0 85,0 299.3 505,7 198.7. 0.9 ¢.0 0.0 1064,7
2012 HEW+ 0.0 0.0 6.0 65.0 299.3 305.7 194.7 0.0 0.0  1044.7
2013 NEW+ 0,0 . 0.0 ¢.0 0.0 B1,7 . 99,8 148.4 65,6 0.0 355,86

TOTAL . S931,1 732.8 B832.4 1001.2 1023.4 802.,2 3453 43.6 9.6 7211.7
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TARLE 13.,3.3.1 CONSTRUCTION & IDC {DOMESTIC) OF CENTER C -
ase-3S/GS

YEAR # PLANT 1993 1994 1995 1994 1997 1998 1999 2000 2001 2002 2003 2004

TASLE 13.3.3.1 CONSTRUCFION & IDC (DOMESTIC) OF CENTER

51,8
266.0
71.9

TOTAL 314 4.1 %.0 0.0 0.0 0.0 - 8.0 0.0 0.0 907,35

TABLE 13.3.3.2 CONSTRUCTION & IDC (FOREIGN) OF CENTER

(M)
YEAR ¥ PLANT 1933 1994 1995 1296 1997 1998 19%¢ 200¢ 2g¢01 2002 2003 2004
45.5 70.9 43.0 11.9 ¢.0 0.0 0.9 ¢.0
12.2 34.2 53.4 32.4 8.3 9.0 0.0 ¢.0
Tets 20.9 32.4& 19,8 5.1 0.0 0.0 ¢.0
0.0 5.1 11.1 31.3 48.8 29.4 1Y) .0
g.0 4.2 17.8 50.2 78.3 47.5% 12.2 ¢.0

g.o 9.0 3.0 6.5 18.2 RB.& 17.2 44
0.0 0.0 9.0 15.2 33.2 5.4 145.7 88,3
g.0 Q.0 0.0 9.0 4.1 9.0 25.3 37.4
45.0 139.3 150.% 164.3 194.0 207.8 207.% 132:2

TABLE 13.3.3.2 CONSTRUCTION & IDC (FOREIOGN) OF CEMTER

YEAR # PLANT 2005 2004 2007 20048 2009

2001 1 HPLI 0.9 0.0 Q.0 0.0 9.9

2002 1 HSE 0.0 0.0 0.0 G.0 0.0

2002 1 HBvo T 0.9 Q.0 0,0 0.0 Q.9

2004 § HAN 9.0 0.0 9.0 0,0 e.0

2004 1 HTHU 9.9 0.0 0.0 0.0 0.0

2005 1 HSOM 0.0 9.0 0,0 0.0 2.0 ¢.0 ¢.0 e.0 .0 77.8

2004 1 HSE 22.7 9.0 9.0 0.0 ¢.0 ¢.0 a.0 ¢.0 Q.0 398.5

2007 1t HRAQ 23.9 441 0.0 0.0 0.0 0.0 Q.0 0.0 0.0 107.8
TOTAL Ad. 4 6.1 0.0 0.0 0.0 a.0 0.0 o0 0.0 1360.6
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