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Table 14.2-1 Power Sector Investment Requirements

1994-2000 -2001-2010 1994-2010

US$ Dong US$ Dong Us$ Dong

Million  RBillion  Million  Billion  Miilion _ Billion

1. Gencration 4402 47586 10249 110,792 14,651 158,378

2. 550kV Lines 33 357 648 7,705 681 8,062

3, -220 kV Network 299 3,232 501 5,416 800 8,048

4, 110kV Network 246 2,659 . 1,000 10,810 1,246 13,469

5.- Mid. Voltage 678 7,329 2,796 30,225 3474 37,554

6. Low Voltage 519 5,610 1,654 17,880 2,173 23,490

7. Total 6,177 66,773 16,848 182,828 23,025 249,601

Table 14.2-2 Composition of Foreign and Local Finance
: : ' . : US$ Milkion
1994-2000 2001-2010 1994-2010
FC LC FC - 1L.C - FC L.C FC+LC

1. Generation 7081 . 1421 7478 2,771 10459 4192 14651
2. 550 kV Lines 18 15 392 256 410 271 681
3. 220 kV Network 232 . 67 305 196 537 263 800
4. 110 KV Network 153 93 610 390 763 483 1246
5. Mid. Voltage 153 525 612 2,184 765 2,709 3,474
6. Low Voltage 140 379 . 460 1,194 600 1573 2,173
7. Total 2,500 6,857 13,534 23,025

3,677

6,991

2,461
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~ Table 14.3-1

LRMC Based Electricity Price

. _ ¢/kWh
To 2000 To 2010
Generation '3.63 4.13
500 kV/200 kV 414 4.60
110 kV SS 4.43 4,89
Mid. Voltage 543 584 _
Low Voltage 893 3.93
Average 6.41 6.71

Table 14,3-2  Electricity Price Forecast

1995 1996 1997 1998 1999 2000 2001 -2005 -2010 Sales

EVN .

220 kVSS 400 400 400 400 400 450 450 3500 500 _

: (3.70) (3.70) (3.70) (3.70) (3.70) (4.17) (4.17) (4.63) (4.63)

PCs : ' : o
110kV 480 490 500 510 520 530 530 530 530
Mid V 500 518 536 554 572 590 590 590 590
Low. V' : _ S '
Household 500 530 600 630 -.700 770 800 850 960
Commercial 960 960 960 960 960 960 960 960 .-960

600 620 630 650 680 -680 690 700

Average 580

1%
7%

14%
18%
100%

Remarks:

14-16

(5.37) (5.56) (5 76) (5.83) (6.02) (6.30).(6.30) (5.38) (6 48)
Parentheses means the equivalent price (¢/kWh). :
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S LTV B, AERIATIMHEEASES. ZOBRI0ENEORT
BACREICE D, RESHOMETERTEOLHY,

1965 2000 . 2005 2010
- Net income (US$ million) 219 - 408 14.2 -45.2
Interest expenses 0 53.9 1933 392.2

: - (US3 miilion) - .
Net fixed assets (US$ million) 699.0 1,943.0 3,630.0 5,924.0
ROR . (%) ' 3.1 . 49 5.9 5.9

B DROR L:i’ééjjmi@ %M:J:t«*{&,wﬁx 19958 IR 2 Ik LR LTV B,
BERERREREECN T 2 AEES GEATEEMEEAIE) OHETRER
B BTAERIZ2000 (34.1%) . 20055 (35.2%) 20104 (34.0%) & 13—
LT, WEHEREHIPREIEIESThid. COHBMARRERT 2D
0L EbIE, | |
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Table 14.4-1 Financial Statements of EVN

L a2

Income Statement US$ million
1995 2000 2005 2010
Revenue 481.6 933.1 1,832.4 3,007.0

Energy sales (GWh) 13,017 22,377 - 39,577 64,946

Tanff (C/kWh) 3.70 4.17 463 4,63
Operating expenses

O&M costs - 20.5 358 - 944 168.8

Fuel 103.0 0.0 3174 694 4

Sub-total 1235 125.8 411.8 863.2

~ Funds from operation - 358.1 807.3 1,4206 ° 21438
Non-cash operating expenses '

Depreciation - - 107.3 - 180.9 356.6 629.8
Operating income 2508 - 6264 1,064.0 1,514.0
Non-operating expenses : -

Interest 15.0 3349 6269 . 6564
Tax _ 376 151.9 2988
Income before income tax - 1782 139.6 1383 527.4

- Income tax T 446 349 34.6 131.8
Net'income 133.7 104.7 103.8 30355
Funds Flow Statement US$ million

' _ . 1995 - 2000 2005 2010
Source of funds N :

Internal generation 2410 2856 4604 - 1,0253.

Net income - 1337 1047 103.8 395.5

" Depreciation 107.3 180.9 3566 - 6298

Borrowing - 196.8 882.9 1,346.3 336

Foreign 137.7 584.4 1,130.4 286

Local _ 591 298.5 2159 50

" Total funds available 437.8 1,168.5 1,806.7 1,058.9

Application of funds : o ' '

_ Investments 198.9 882.9 1,574.6 388

' Foreign 1377 584.4 1,130.4 28.6

Local 61.2 . 2985 442.2 10.2

Repayment 0 486 3386 871.1

Foreign' 0: 359 249.3 664.7

.. Loeal _ -0 127 893 206.4

. Total application 198.9- 931.5 1,9132 9099

Cash surplus 2389 237.0 106.5 149.0
Acc. cash surplus: 4327 - 1,476.6 774.8 775.8 -

- Net Fixed Assets USS million

ST - 1995 - 2000 2005 © . 2010

2,399.6°  6,330.8 12,4487 13,7604 -



Tabie 14.4-2

Financial Statements of PCs

Income Statement US$ million
1995 2000 2005 2010
Revenue 559.0 1,189  2,197.9 3,797 8
Energy sales (GWh) 10,410 18,887 34,450 58,608
Tariff (Cent/kWh) 537 6.30 6.38 6.48
Operating expenses
Electricity purchase 481.6 933.1 1,832.4 3,007.0
0&M 228 333 38.4 457
Sub-total 504.4 966.4 1,870.8 - 3,052.7
Funds from operation 54.6 2235 3271 7451
Non-cash operating expenses

Depreciation 30.0 79.1 169.2 3103
Operating income 246 144 4 157.9 434 8
Non-operating expenses '

" Interest 0 20.9 140.5 251.0
Tax 16.8 45.0 81.5 130.4
Income before income tax 7.8 78.5 «64.1 53.4
Income tax 2.0 19.6 0 134
Net income 5.9 58.9 -64.1 40.1
Funds Flow Statement _ US$ million

1995 2000 2005 2010
Source of funds _

Internal generation 359 138.0 105.1 3504
Net income 59 58.9 -64.1 40.1
Depreciation 300 79.1 169.2 305.7

Borrowing 0 263.3 417.6 614.5
Foreign 0 2633 160.4 237.8
Local 0 0 2572 376.7

Paid in equity 0 88.3 103.1 150.9

Total funds available 359 489.6 625.8 1,115.8 -

Application of funds

Investments 0 3516 520.7 . 765.4
Foreign 0 2633 160.4 2378
Local 0 88.3 360.3 527.6

Repayment 0 20 144.8 401.6
Foreign 0 20 99.6 151.1
Local 0 0 452 2505

Total application 0 371.6 665.5 = 1,167.0
Cash Surplus 359 118.0 -39.7 -51.2
Acc. cash surplus 359 538.1 978.9 . 668.3
Net Fixed Assets . - US$ million

1995 2000 2005 2010

699 1,875 3396
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(15. 18%) (i6. 1% (7.15%) (8.97%) (16. 274
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Revised Electric Power Demand forecasting Models
Basic Equations (Nationwide) |

< Power demand for industrial use, DI >
LOG(DI) = -0.787868 + 0.477167*.OG(GDPi) + 0.633165* LOG(DI(-1))
(-2:91) (4.15) (6.38)
R-Squared = 0.99 '
Standard Error = 0.045
Durbin-Watoson Ratio = 1.86
Observation Year 1976-1995

< Power demand for agricultural use, DA > :
LOG(DA) = -3.047388 + 0.71461*L.OG{GDPa} + 0.510167*LOG(DA(-1))
(-123)  (1.82) (2.47)
R-Squared = 0.72
Standard Error = 0.23
Durbin-Watoson Ratio = 1.96
Observation Y car 1976-1995

< Power demand for residential use, DR > '
LOG(DR) = 0.584231+ 0.805089*LOG(USER) + 0.633055* LOG(DR(- l))
o (1.14) (2.56) : , (3.48) .
R-Squared = 0.98
* Standard Error = 0.089
Durbin-Watoson Ratio = 1.98
_ E Observation Year 1980-1995
USER = ELECT* POPULATION .
ELECT =-1.331356+ 0 300536*LOG(GDP/CAPITA)
: (-29.97)  (39.40)
R-Squared = 0.97 - _
Standard Error = 0.006
Durbin-Watoson Ratio = 0.81
Observalion Y ear 1980— 1995

< P()wm demand f or olhers DO >
Log(DQ) = -0.15598 1+ 0.145797% LOG(GDPO) +0. 840285*L0g(DO( 1)) .
(-0.22) (1.08) _ (8.83) '
R-Squared = (.96 R
Standard Error = 0.11
"Durbin-Watoson Ratio = 1.94
Observation Year 1976-1995

. < Tolal power demand, DT >
DT =DI +DA + DR+ DI



Table Viet Nam - L

Power Demand Forecast - Whol_e Nation

Low Case

Year Regional Demand { GWh ) Total  Losses Generation Ioad Factor Peak Load
Industry Agnculture - Others Residential (GWh) (%) (GWh) (%) (MW)

*1993 - 36447 4295 696.2 32364 80068 254 10,7289 59.1 2,0759
1994  3,936.5 566.4 8402 39182 92703 - 23.1 12,0509 58.4 2,360.0
#1995 48354 o07.5 11,0109 48291 11,2829 235 147485 59.0 2,853.7
1996  5,506.0 6577 10927 . 54760 12,7323 235 16,643.6 59.0 32203
1997 62774 7050 11,1788 62271 143883 225 18,565.6 59.0 3,592.1
1998 7,162.6 751.8 1,2698 70868 16271.0 220 20,860.2 50.0 4,036.1
1999 81767 799.6  1,3659 8,061.5 184037 21.0 23,2959 60.0 - 44322
2000 93374 8493 14677 99,1594 20,8138 200 26,0173 60.0 4,950.0
2001 10,6240 8998 '1,572.4 1032277 234189 15.0 289122 60.0 5,500.8
2002 12,060.0 9522 1,6803 11,5662 206,258.7 19.0 324182 61.0 6,066.7
2003 13,6702 1,0069 ~1,791.9 129038 293728 180 358204 ¢1.0 06,7034
2004 15,4809 L0645 1,907.5 143484 32,801.2 17.0 - 39,5196 61.0 1,395.7
2005 17,5212 ¢ 11251 2,027.5. 159123 36,5861 170 44,0796 62.0 8,116.0
2006 19,7039 - 1,1862 2,1494 17,5313 40,570.8 16.0 48,2986 620 BE928
- 2007 22,008.8 1,2489 22736 192288 448202 150 52,7296 G20 97086
2008 24,6543 1,3141 24005 21,0242 493932 4.0 574339 63.0 104070
2009 274980 . 13822  2,530.60 229345 543453 130 62,4058 63.0 113187
2010 30,638.1 14536 26641 249746 597305° 13.0 - 68,6557 63.0 - 124403
1996-2010 i3.10 5.99 6.67 11.58 11.75 10.80 10.31
1996-2000 14,07 0.93 7.74 13.03 12.02 11.65

13.66




Table Viet Nam - B

Power Demand Forecast - Whole Nation

Base Case

Yecar Regional Demand ( GWh) Total  Losses Generation Load Factor Peak Load
Industry Agriculture  Others Residential (GWh). (%) (GWh) (%} (MW)

#1993 36447 4205 6962 32364 80068 254 10,7289 59.1 20759
*1994  3.936.5 566.4 8492 © 39182 92703 231 12,0509 584 . 2360.0
*1995 48354 607.5 1,610.9 48291 11,2829 . 235 14,7489 59.0 28537
1996 5,534.6 6586 1,0963 355272 12,8166 235 16,7538 590 32416
1997 6,363.7 7072 1,190.1 63773 14,6383 22.5 188881 55.0 3,654.5
1998 73380 7558 12929 73838 - 16,770.5 22.0 - 21,5006 59.0 4,160.0
1999 84769 8057 14055 85551 192432 . 210 243585 60.0 4,634.4
2000 98038 8578 1,5288 99029 220934 - 200 276167 60.0 . 52543
2001 11,2739 9109  1,6558 11,3034 25,144.1 19.0 ~ 31,042.1 60.0 5,906.0
2002 12,9178 965.9 1,787.1 12,7788 284495 19.0 © 35,1228 61.0 6,572.9
2003 - 14,7675 1,023.5  1,9229 143405 . 32,0634 B0 39,1017 610 - 73175
2004 16,8576 1,084.2  2,063.9 16,0343 36,0400 .- 17.0 434217 61.0 8,1259
2005 19,2259 L1483 22105 178506 404353 170 487172 620 . 89699
2006. 21,7718 1,216 23600 19,7370 45,0848 16.0 - 53,6724 62.0 9,882.2
2000 24,5442 . 12877 25130 21,7196 50,0644 150 . 58,8993, 620  10,844.6
2008 27,5909 13035 2,6700 238206 554450 140 644710 63.0 11,6821
2009 30,900.0 1, 4438 28315 26,0594 612947 13.0- 704537 63.0  12,766.1
_ 2010 347008 1,528.8 29980 284534 076811 . 13.0 77,7943 T63.0 14,0962
1996-2010 14.04 035 7.52 12.55 12.69 11.72 11.24
1996-2000 15.18 7.15 8.62 15.45 1438 13.37 12.99




Table Viet Nam - H

Power Demand Forecast - Whole Nation

High Case

Year Regional Demand (GWh) Total  Losses Generation Load l'actor Pcak Load
Industry Agriculture  Others Residential® (GWh) (%) (GWh) (%) (MW)

¥1993  3,644.7 4295 6962 32364 80068 254 10,7289 591 2,0759
*1994 39365 5664 8492 39182 92703  23.1 12,0509 584 23600
#1995 48354 607.5 1,0109 48291 112829 235 14,7489 500 28537
1996 5,558.1 6586 10078 55504 128649 235 168168 590 32538
1997 64352 7072 1,1946 64463 14,7832 225 19,0752 500  3,690.7
1998 - 74847 - 7558 13021 7,5222 170648 220 21,8779 59.0 42330
1999 '8,730.7 8057 14214 87884 197462 210 24,9952 60.0 47556
2000 10,2027 857.8 1,553.5 102594 228735 200 28,5919 600 54399
2001  11.835.6 9109 1,690.6 11,7892 262263 190 323781 60.0  6,160.2
2002 13,665.9 9659 1,833.1 134020 298668 190 368726 61.0 69003
2003 15,7327  1,023.5 19815 151206 338583 180 41,2907 61.0 77271
2004 18,0784 10842 21364 169664 382653 170 46,1028 61.0 86277
2005 - 20,7492  1,1483 22985 18,9589 43,1548 170 51,9938 620 95732
2006 23,5911 1,2160 24650 21,0230 482951 16.0. 574941 62.0 10,5859
2007 26,6628 12877 26365 231880 53,7749 150 63,2646 62.0 11,6484
2008 30,0207 - 13635 28136 254793 596770 140 693919 63.0 12,573.7
2000 337208 14438 29969 279184 660798 130 759538 63.0 13,7627
2010 378195  1,5288  3.87.0 305248 730603 13.0 83,9773 63.0 152166
1996-2010 1470 635 7.9  13.08 13.26 12.29 i1.80
16.11 “7.15 897 16.27 15.18 14.16 13.77

1696-2000
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