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Fig. g-1 Procedure of Cost Estimdtes

for Transmission line Work

Estimate of number of towers by
tower types on the 1/50,000 scaled
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Fig. 8-2 FProcedure of.Cést Estimates

‘for Substation Work

Determination of
equipment of EHV
by incorporation
_result of system
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- of equipment types, and
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Table 9-1

Economic Internal Rate of Return

B: Benefit = 6,847,716 x 10

o » 10%)
COST BENEFIT
No. I'Vear " Investment 0 &M ?;Ezii Total Iavestment O &M Others Total
P/S T/L & $/S P/S T/L & §/8 B/S T/L & §/S P/S T/L & $/S
1 li9s1 |- 228,740 228,740 ' ' 0
2 |1982 | 482,450 482,450 0
3 1983 582,650 582,550 0
4 1984 578,930| 763,330 642,2601 574,674 10,706 585,380
5 1985 717,360 . 597,786 1,315,146] 915,147 94,244 1,009,391
6 1986 674,990| 936,419 L 1,611,409} 1,405,456] = 130,184 1,535,640
7 1987 337,210 810,874 1,148,084! 653,048 158,688 811,736
8 11988 87,540 - 17,616 63,614 169,070{ 274,380 -~ 40,885 10,478|  138,360| = 464,103
9 {1989 274,3801 138,860 35,232 63,614 512,086] 436,940 30,325 81,771 10,478 276,720 836,234
10 {1990 796,940 27,930| 35,232 63,614 923,716| 1,084,438] 39,337 81,771 10,4781 276,720 1,492,744
11 1991 | 1,787,670 90,813| 35,232 63,614 1,977,329] 1,366,1451° 91,975 81,771 10,478]  276,720| 1,827,089
12 [1992 | 1,989,350 137,238 35,232 63,614 _ 2,225,434 | 1,641,685 142,430 81,771 10,478} 276,720) 2,153,083
13 [1993 | 1,123,850 136,871 67,767 65,514  477,360| 1,873,362 1,438,313 115,126; 114,306 13,133 754,080 2,434,958
16 {1994 373,000 43,650 88,906 72,642  477,3601 1,055,558| 450,031 53,7801 163,326 18,164|  947,040] 1,632,3411
15 11995 0 17,255{ 109,164 75,1800 477,3601 678,959 0 11,649  210,285| 22,182 1,175,040] 1,419,156
16 11996 6,182 109,164 75,180 477,360 667,886 8,826 210,285 22,1821 1,175,040} 1,416,333
17 |1997 0| 109,164 75,1800 477,3601 661,704 0l 210,285 22,182] 1,175,040! 1,407,507
29 12009 109,164 75,1801 477,360 661,704 210,285 22,182 1,175,040} 1,407,507
30 12010 _ 109,164 75,1801 477,360 661,704 210,285 22,182| 1,175,040] 1,407,507
Total  ]10,037,360] 3,007,208| 2,061,841 1,659,106] 8,592,48025,357,995]10,240,256]  887,270] 4,010,161] 438,599]21,747,000!37,323,286
Computed economic internal rate of return (EIRR) = 13.46 % C: Cost = 6,545,173 x 1033 B/C = 1.00037







Table 9-2 . qubursement Schedale of the ProJect Cost
Used. for Financial Analysis
' (with Price Escalation)

(93103)
.HQL Year 'Féfeigh Cost . Local Cost . Total
1 - 1984 B4, B66 - 4,901 89,767
2 1985 571,430 532,477 1,103,907
3 7 1986 © 851,209 1,201,599 2,052,808
&4 1987 605,718 - 1,632,465 2,238,183
5 1988 : - - _ -
6 . 1989 232,155 . 232,155

 Total _ 2,345,378 3,371,462 5,716,820



Table 9-3  Interest during Construction of the Project

Inﬁeﬁest i i 3% per anum
Repayment - i 30 years including grace period
Grace Peridd'_ © 110 years |

Principal Repayment : amiual Eqﬁai installment

® 10°) |
. _ o : Qutstanding Interest during
No, - Year Draw-down _ Loan Construction
11984 84,866 84,866 2,546
2 1985 571,430 656,296 19,689
3 1986 851,209 1,507,505 45,225
4 1987 605,718 2,113,223 63,396
s 1988 L (2,113,223) -
6 . 1989 232,155 (2,345,378) -
" Total | 2,345,378 - 130,856

Note : 'COmmenéing year of the Project is expected to be in 1988.



" Table 9-4

@ 10%)

No.. Year
1 1988
2 1989
3 1990
4 1991

5 1992
6 11993
7 1994
8 - 1995
9. 1996

10 1997

11 1998
12 11999
13 2000
% 2001

15 2002
16 2003
17 2004
18 2005
19 2006
20 ' 2007_
21 2008
22 2009

23 2010

24 2011
25 2012
26 - 2014
thal

Principal’ Repayment and Intetest Payment

of'the'PrQiect"

Year End
Princigal:
2,113,223

2,345,378

2,228,109
2,110,840
1,993,571
1,876,302

1,759,033
1,641,764
1,524,495

1,407,226
1,289,957
1,172,688

1,055,419
938,150

820,881

703,612
586,343
479,074
351,805
234,536
117,268
.

" Principal
Repayment

117,269

117,268

(L}

2,345,378

Interest

Payment
63,397
70,361

66,843
63,325
59, 807
56,289
52,771
49,253
45,735
42,217
38,699
-35,181"
31,663
28,145
24,626
21,108
17,590
14,072 -
10,554
7,036
3,518

1,153,995



Table 9-5 - "Disbursement Schedule of the Capital Costs For
’ Powex Plants Including'&ebated Transmission Lines

e

Pro R LI

o ge w o W

10
12
13

T

: © Total

Year

1981
1982
1983

1984
1985

1986-
1987
1988
1989

1990
1991

1992
1993

1994

Foreign Cost

82,652
217,245
257,164
406;159
534,075
462,652
397,860
59,282
401,692
1,055,455

2,307,526

2,440,013

1,324,679
485,390

10,449,844

Local Cost

184,730
434,900
641,344
595,547

892,396 -
1,148,846

372,134
237,958
367,908

1,980,846
5,915,335
9,179,441
7,035,791

2,765,919

31,753,095

Total

267,382
652,145
916,508
1,001,706
1,426,471
1,611,498
769,994
297,240
769,600
3,036,301
8,222,861
11,619,454
8,360,470
3,251,309

42,202,939



Table 9%6 -”In£erést-dhfing Cénsﬁfug;ibn 6fﬁ¢hef?6ﬁef'Piéﬁts" '
. Projects Including Related Transmission’ Lines
(Each projects are divided into equalized 3 portions)

Interest 3, 8.5% and S;I%Vper-aﬁum
‘Repayment: 30, 20 and 25 years

Grace Period{_IO‘yéars; cantruction_pericds-EOr
the letter two S

@ 10 , o

ok _ - “Qutstanding Interest during

No,_ Year Draw-down ... Lloan : Construction
1 1981 82,652 82,652, 5,400
2 1982 217,245 .. 299,897 . 19,593
3 1983 275,164 575,061 37,571
4 19864 - 406,159 . 981,220 64,104
5 . 1985 534,075 1,515,295 98,999
6 1986 462,652 1,977,947 129,224
7 1987 397,860 - 2,375,807 155,217
3 1988 59,282 2,435,089 159,092
9 1989 © . 401,692 2,836,781 26,244
10 1990 1,055,455 . 3,892,236 94,329
11 1991 2,307,526 6,199,762 346,570
12 1992 2,440,013 . . 8,639,775 410,155
13 1993 1,324,679 . 9,964,454 | 319,544
14 .199% 485,390 214,602
Total 10,449,844 o 1,980,644

Note { This table 1s not usable for Qirect calculation of IDC,'since'

'IDC was calculated with different interest rates separately.



Table 9 7 Pr1ﬂ01pal Repayment and- Interest Payment for. Power.: Plants

Includlng Related Transm1451on Llnes

2019

@ 107
_No, Year
1 1989
S22 1990
3 1991
4 1992
5 1993
6. 199
7 1995
8 1996
91997
10 1998
11 1999
12 2000
13 2001
14 2002
15 2003
16 2004 -
17 2005
18 2006
19 2007
20 2008
21 2009
22 2010.
23 : 2011,=
24 2012
25 2013
26 2014
272015
28 2016 .
29 2017
30 2018
31
37

Principal Repayment : . -

115,389
115,389
155,974

155,973
257,659
324,573
449,534
449,534
449,533
449,533
501,014
577,026
550,093
©.550,093

550,093

550,092
550,091

502,344
502,344
502,344
444,631
373,224

294,894
294,893

294,892
250,921
197,365
168,198
168,198
168,198

116,718
40,708

Interest Pavment

159,092
149,475
139,858
129,023
:302;050
420,978
612,031
577,262
541,978
506,682
471,418
434,592
395,489
360,912
326,337
291,759
257,180
222,607
191,896
161,184
130,476
104,672
84,941
69,632
54,326
39,016
27,274
19,863
14,815
9,769
4,723
3,219 .






Table 9-8

Financial Rate of Return

@ 10°) (1/2)
_ COST REVENUE '
No. Year . .. . : .
et ee | hepamne | payment | Geser | wsm | mocal | IRS | RS ) evenue
1 l9s 5,400 "184,730 190,130 0 0
2 | 1982 | 19,593 434,900 454,493 0 0 -
3 1983 37,571 641,344 678,915 0 0
& 1984 66,650 600,448 667,098 0 0
5 11985 | 118,688 1,424,873 1,543,561, 0 0
5 [ 1986 | 174,449 2,350,445 | 2,524,89 0 0
7 | 1987 | 218,613 | 2,004,599 | 2,223,212 | 0 0
8 | 1988 | 159,092 63,397 237,958 81,230 541,677 | 108.14 ° 576 622,886
9 11989 | 26,244 | 115,389 229,453 | 367,908 | - 98,846 837,840 | 108,14 * | 1,153 1,246,854
10 1990 94,329 115,389 219,836, |'1,980,846 | 98,846 |.2,509,246 | 108.14 1,153 1,246,854
1T [ 1991 | 246,570 | 155,974 210,219 | 5,915,335 98,846 | 6,626,944 | 108.14 1,153 1,246,854
12 1992 | 410,155 | 155,973 199,384 | 9,179,441 | 98,846 10,043,799 | 108.14 | 1,153 1,246,854
13 | 1993 | 319,544 | 257,659 372,411 | 7,035,791 | 610,641 | 8,596,046 | 108,14 3,142 3,397,759
14 | 1994 | 214,602 | 441,842 | 491,339 | 2,765,919 | 638,908 | 4,552,610 | 108.14 3,946 4,267,204
15 | 1995 566,803 578,874 661,704 | 1,907,381 | 108,14 4,986 5,294,534
16 1996 566,803 640,587 661,704 | 1,869,094 | 108.14 4,89 5,294,534
17 11997 566,802 | 601,785 - 661,704 | 1,830,291 | 108,14 4,896 5,294,534
18 | 1998 566,802 562,971 661,704 | 1,791,477 | 108.14 4,896 5,294,534
19 1999 618,283 524,189 661,704 1,804,1?6_ 108,14 | 4,896 5,294,534
20 | 2000 694,295 483,845 661,704 | 1,839,844 | 108.14 | 4896 5,294,534
21 | 2001 667,362 441,224 - - 661,704 .| 1,770,290 | 108.14 4,896 5,294,534
22| 2002 667,362 | 403,129 - 661,704 | 1,732,195 | 108.14 4,89 | 5,294,53
23 12003 667,362 365,036 661,704 | 1,694,102 | 108.14 4,896 5,294,534
24 | 2004 667,361 326,940 661,704 | 1,656,005 | 108,14 4,896 5,294,534
25 | 2005 667,360 288,843 661,704 | 1,617,907 | 108.14 4,896 5,294,534




(2/2)

€ 103

Revenue

P 24,755,739

o . cost | REVENUE |
No, Y.ear };gfm(_‘;‘fee i:;g;ﬁgzi ]}})2;:1Z§it (Ij’zts:il. .&_ M Total _i?fdih ?g;ﬁ%y Bevenue
26 | 2006 | 619,613 | "250,752 661,704 | 1,532,069 | 108,14 4,896 | 5,294,534
27 -2007. 619,613 | 216,522 661,704 | 1,497,839 | 108.14 4,896 5,294,534
28 | 2008 619,613 | 182,292 661,704 | 1,463,609 | 108.14 - | 4,896 - | 5,294,534
29 2009 - 561,900 | . 148,066 | 661,704 | 1,371,670 | 108.14 4,896 5,294,534
30 | 2010 490,493 | © 118,744 661,704 | 1,270,941 | 108.14 4,896 5,294,534
31 | zoul T412,163 | 95,495 661,704 | 1,169,362 | 108,14 4,896 | 5,294,534
32 | 2012 412,161 76,668 661,704 | 1,150,533 | 108.14 4,896 5,294,534
33 2015 412,160 57;844 661,704 | 1,131,708 108, 14 4,89 | 5,294,534
34 | 2014 250,921 39,016 661,704 951,641 108. 14 4,896 | 5,294,534
35 | 2015 197,365 27,274 661,704 886,343 | 108.14 4,896 5,294,534
36 . | 2016 168,198 19,863 661,704 | 849,765 | 108. 14 '-4,896 5,294,534
37 | 2017 168,198 | - 14,815 | 661,704 | 844,717 | 108.14 4,896 | 5,294,534
38 2018 168,198 9,769 661,704 839,671 | 108.14 4,896 5,294,534
39 | 2019 116,718 4,723} 661,704 | 783,145 | 108.14 4,896 5,294,534
40 2020 40,708 1,219 661,704 703,631 | 108.14 4,896 | 5.294,534
. Total 2,111,500 13,416,843 [8,366,524 | 35,124,537 |18,930,467 177,949,871 150,933,149
Discoant rate : 8% Cost = ®.24,756,584 Revenue/Cost . = 0,99997




Table 9-9 Ezeiggﬁéé_gggp'Flow Statement (1981 - 2020) ,
. o T _ . i _ ' , (Unit : 2 x 107y ° (1/4)
= 1981 I qog2. | 1983 1984 | 1985 1986 1987 1988 1989 1990
1. Source of Funds ;
AL -Inter:nal Cash Generacion j _
; A-1 . Ioncome ' _622,885 1,246,854 1,246,854
A-2 Depreciacion { 253,868 253,868 253,868
_ e | . _ N
"B. Foreign Borrowing 82,652 217,245 275,164 491,025 1,105,505 1,313,861} 1,003,578 59,282 667,467} 1,055,455
C. Equity Concriburion 190,1300 454,493 - 678,915 667,098 1,543,561] 2,524,894 2,223,212 397,050 394,152 2,075,179
TOTAL SOURCE OF FUNDS 272,782 671,738 954,079 1,158,123 2,649,066 3,838,755{ 3,226,790| 1,333,086] 2,562,341| 4,631,352
IT. Application'of Funds
A.  additioa o Plant/Transmission Line 267,382 652,145 916,508 1,091,473! 2,530,378| 3,664, 306] 3,008,177 297,240 1,035,375| 3,036,301
. . . 1
B. ‘Project :
B-1  Inceresc during Conétrhctidn 2,546 19,689 45,225 : 63,396
8-2  Operating Interest ' ' ' 63,3971 71,370 71,370
3-3 ?riﬁcipal Répaymenc ! '
"C. Power Plants & Associared Transmission i !
C-l Interesc during Comstruction 5,4000 19,593 37,571 64,104 98,999] 129,224] 155,217 159,092 26,2440 94,329
C-2 Operating lnteresc - : ; - 159,092] - 149,475
=3 '?tincipa]_- Repayment | 115,389 115,389
TOTAL APPLICATION OF FUNDS . 272,782 671,738] 954,079 1,158,123 2,649,066) 3,838,755 3,226,790| 519,729 {1,407,470] 3,466,864
111, Cagh Excess (Deficir) 0 o "0 0; 0i 0 0l 813,35701,154,871| 1,164,488
Debt Service Ratio 1.00 1.00 '1.00i 1.00 1.000  1.00 1.00 2.56 1.82 1.34
, : n i 5 ‘ .




(Unit @ B x 10°)  (2/4)

1996

r

1994

- 1991 . . 1992 1993 1995 1997 1998 1999 2000 |
1. Source of Funds
AL Intgrnal Cash Generacion ! o
A-1 Income 1,246,85411,246,854]3,397,759| 4,267,204} 5,294,534 5,294,534 5,294,534 5,294,534 5,294,534 5,294,53%
A-2 Depreciation 253,868| 253,868 -445,769, 648,166, 1,036,629 1,035,629 1,035,629l1,035,629 1,035,629 1,035,629
B. Foreign Borrowing 2,307,526 2,440,013‘1,324,679 '485,390:
C. Equity Contributicw 6,161,90519,589,596] 7,355,335} 2,980,521
TOTAL SOURCE DF FUNDS 9,970,153113,530,331112, 523,042 8,381,281} 6,330,163]6,330,163|6,330,163|6,330,16316,330,16316,330,163]
[IT. Application of Funds .
A, Additioh to Plant/Transmission Line 8,222,861.11,519145478,360,470 3,251,309 A
B.  Project
B-1 --Iﬁcerés: during Constructiom . .
8-2  Operating luterest 71,370 71,370 71,370 71,370 67,801 64,233 60,664 57,096 53,527 49,959
8-3 ° Principal Repavment E 118,950 118,950 118,950: 118,950 118,950 118,950 I 118,950
C. Power Plants & Assotiared T;ansmission' |
C-1 TIncerest during Construction 246,570 ! 410,155| 319,544! 214,602 _
C-2  Operaring Interest 139,858 | 129,0231 302,050 420,978] 612,031| '577,262| 541,978| 506,682 471,418 434,592
¢-3 Principal Repayment 155,974 1 155,9731 257,659| 324,5731 449,534 | 449,5341 449,533 449,533 501,014 577,026
TOTAL APPLICATION OF FUNDS 8,836,633 12,385,975(9,311,093 14,401,782 1,248,316 |1,209,979 (1,171,125 11,132, 261 '1,144,909 1;180,527
[11. Cash Excess (Deficit) 1,133,520 11,144,356 |3,211,949 13,979,499 |5,081,847 15,120,184 |5,159,038 |5,197,902 5,185, 254 {5,149,636
Deébt Service .Ratio _ 1;13 . 1;09 1,34 1.90 5.07 5.23 EWARE 5.59 5.53 5.36




(Unit : B x 107)

(3/4)

L o - 2001 2007 72003 | 2004 1 2005 | 2006 | 2007 1 2008 3009 2010
L. Source of Funds g ! ! |
. i H !
. _ i i - i
P AL Internal Cash Generation !_ ) 'i ) . : ‘; : o i b ' '
| A-1 Income ;5,294,53&553294,534 5,294,5341 5,294,534 5,294,534} 5,294,53415,294,53415,294,5341 5,294,534} 5,294, 534
. _ ) . : . . | ) ; )
: A-2  Depreciarion 1,035,62911,035,629 1,035,629'1,035,62911,035,629 1,035,629!1,035,629°1,053,62911,035,629:1,035,629
| H P _ g . | g L P o
B. .Foreign prrowing i :
!
€. Equicv Conctribution ! i i
TGTAL SCURCE OF FUNDS 6,330,16316,330,163'6,330,163 6,330,16316,330,163]6,330,163 6,330;163-6,330,163 6,330,16316,330,163
. . . o . i B . _ : | -
IT. Applicacion of Funds i
A. Addition to Plant/Transmission Line i -
S | i |
B. Project % _ a
B-1 Iﬁterest during Construction i é
i B~2  Operating luterest 46,3901 42,822 39,253 35,685 32,116 28,548 24,979] 21,4111 17,8420 14,274
l B-3 Principai'gepayméhc 118,950 2 118,950 118_,950é 118,950 118,9501 118,950! 118,950 118,9505. 118,950; 118,9501
C. Power Plants & Associated Transmission I 5
c-1 Iﬂceresc_during_Cénstruction ‘ - _ : _ L :
c-2 Operacing Interest 395,489 368,912 326,337, 291,759 257,180} 222,607 l9l,895 161,184 139;476' _104a672
. €C-3 Principal Repavment 550,093] 550,093 .550,093 550,092. 550,091} - 502,344] 502,344i 0 502,3441 444,631 373,224;
TOTAL APPLICATION OF FUNDS 115110,922 15072,77?-15034,633 996,486 958,337] 872,449 838,159 . 803,889 711,899 '-611,120
. ) . . e . _ o : .3 - - i . .
111. Cash Excess (Deficirt) 5,219,241 5,257,386 5,295,530{ 5,333,677 5,371,826( 5,457,714; 5,491,99415,526,274] 5,618,264 5,719,043
Debr Service Ratio 5.70 5.90 6.12 6.35 6.61 1 7.26 _7_.55i 7.87i 1 8.89 10.136
- _ | | :




(Unit::.?'x lOgj__(é/é)'

2012

-~ 2013

2014

2016

o017

- 2018

____ 2011 L2015 2019 2020
[ . :
E. Sour@é of Funds . l
A. Internal Cash Generacion 7 . , : o _
A-1: Income 5,294,534 5,294,534 5,294,534 5,294,534 5,294,534‘5,294;534 5,294,534 5,294,534] 5,294,534 5;294,534
A-2 Depréeciation 1,035,629; 1,035,629 1,035,629 1,035,629:13035,629«1,035,629 1,035,629] 1,035,629 1,035,629’ 1,035,629
B. Foreign Botrowiﬁg ; ‘
'C. Equity Comtribution
TOTAL SOURCE OF FUNDS 6,330,163 6,330,163| 6,330,163 6,330,163 6,330,163| 6,330,163 6,330,163, 6, 330,163( 6,330,163{ 6,330,163
I1 Application of Fuunds
A. additien co.Planc/Transmission Line
B. Project
8-1 Tnteresc during Construction _
8-27 Operating Interest - 10,705 7,137 3,568
B-~3  Principal Repayment 118,950 118,949 118,949
C. Power Plants & Associared Transmission
"C-1 Incerestc during Construction . _ o _ R R .- : _
C-2 Operating Interest 84,941| 69,632  54,326] 39,016 27,274 . 19,863] - 14,815, . 9,769 4,723} 1,2191
C-3 Principal Repayment . 294,894]  294,893] - 294,892 250,921] 197,365 168,198/ 168,198| - 168,198/ 116,718] 40,708|’
TOTAL APPLICATION OF FUNDS 509,400] 490,611| 471,735] 289,937 224,639 188,061 183,013 177,967| 121,441} 41,927
11T. Cash Fxcess (Deficit) s5.820,67315,839,552i 5,858,428 6,040, 726 6,105,524 6,142,102 6,147,150} 6,152,196 6, 208,722}6, 288,236
Debc Service Ratio 12,42 12.90f - 13.42 73..83 28.18|  ~ 33.66 34.59 35.57|  52.16| .150.98
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Table 10-10rganization Chart of National
NATIONAL POWER BOARD ' . Power Codrporation
. ' ' oF.F-ICE OF THE
ASSISTANT TO THE .
CHAIRMAN - _ ~ _ CORPORATE sgm:—:mnv
- . OFFICE. OF THE PRESIDENT '
HANAGEMENT S - e e e i — —
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Fig. 10-?1 Manpower Growth and Distribution of National Power Corporation
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- APPENDIX 4  COMPARISON OF CONSTRUCTION COST -

Construction Cost'(i)

Trem = " Double Circuit  Single Circuit -
steel tower .- Swo . 70
Insulators.accéssoriés _ . ?;.1031: N .- 50
,Coﬁduttdré;'érbund wires : 100 . - _E_. .;55'
'Tbola;"eqﬁipment rental 1000 o 2 80

" subtotal: material - 100 el

- _Etgétiéh.offﬁowersr' B : 100 o '  80

‘Stringlag works - . 100 . 75

'-Sﬁﬁtptalf work  ';_' A 100 - 79

 Right of Way w0 92

“ ToEél Direcf Cost _ ' 100 - ' . 68
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