%
J? .

~I%%ﬁ§¥@ e

__"-I#wdri %
“-741P+Aﬁbiﬁ#ﬂﬂ

74Ibfbﬁ zﬁkﬁE  

| | ‘%@%ﬁﬁﬁ%* nﬁﬁ
RN REEsE
o $ ﬁﬁ§de_“

C—§ 22 maEEm HEETRESAED BEEEHDERITHRAS

 mERmsEAR R

*fﬂjfg@axxz»#_ﬁaﬁ%m "fffj;‘:







EEE %

TALF—4H |
74T FLHESERLEIE

74 Tt FLURERHNE

cEEHHREERAET
ERRESE
1+8% Vol. 1l

19955 9 A

A EE TR
BB AT H 1L ¥ — AT



LG

112551



£1¥E F W



H K
H
L1 HEBBEEE  coereereremene s {A-1
L1 1 73me K™ 27 sevenserseresrrantanesnisasarssssimenssessoiansonssssanasossasessnsesssnones 1A-1
L L2 27 RTT 27 eererecreoraeriemetiimi ittt e 1A-1



F1E ¥

L1 5N

1.1.1

N—Fgx7

{1) IBM System

(a)

(b)
(e)
(d)

ICL computer D4/66 (UK)

(CPU : Intel 80486DX, Clock b66MHz)
(RAM : BMB, HDD ; 340MB)
(14 “SVGA Monitor,.Keyboard)

Laser Jet 4 C2001A

1/F for Scanner

Phone Net (GT-404P)

(2} Macintosh System

(a)
(bh)

(o)
(d)

1.1.2

Macintosh Centris 660AV

(17 "Color Display, Keyboard)
HP Laser Jet 4
Digitizer A3

HP Scan Jet IICX

YI2box7

(1) IBM System

(a)
(b}
(c)
(d)
(e)
(£)
{(g)
(h)
(1)
(N
(k)
(1
(m)
: (n)

MS-Excel V 5.0 (E) for Windows
MS-Word V 6.0 (E) for Windows
MS-Access V 2.0 (E) for Windows
Visual Basic Pro (E) for Windows
Wordperfect V 6.0 (E) for Windows
MS~Windows V 3,1

Norton Utility (E) V8,0
MS-Visual C++ Pro Windows

MS Fortran Power Station

XPRESS MP

Micro TSP

Desk Scan [T _

Adobe Type Manager

Type Reéder'
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(o) DOS Printer Drivers for PH Laser Jet4, HP Explorer, Printing System
{p) DOS Drivers for UP Laser Jet 4L, HP Explorer, Printing System

(2) Mackintosh System

{a) Mackintosh System 7.1 (E)
{b) MS-Excel V 4.0 (E)

(c) File Maker Pro 2.0

(d) Delta Graph Professional
(e) MS-Word 5.1A

(f) Wordperfect 5.14

{(g) Mac Draw Pro

(h} Micro TSP

(i} Power Print

(j} CD-Bus Driver

(k) Adobe Photoshop

(1) Desk Scan ]|

1..3 ¥ &

(1) Environmental Control regulations in Japan, July 1990 (IPCAJ)

{2} Industrial Pollution Control Air and Water (IPCAJ)

{3} Quality of the Environment in Japan 1992 (EPA, Japan)

() Electric Power Industry in Japan (JEPIC)

(5) Coal Information 1991

{6) Electricity End-Use Efficiency

(7 Electricity Information

(8) Electricity Supply in OECD Countries

(9) Energy Efficiency and the Environment 1991

(10) Energy Policies of IEA Countries 1991

(11)  Energy Technologies for Reducing Emissions of Greenhouse Gases
(12)  Guidelines for the Economic Analysis of Renewable Energy Technology
(13) Proceedings of Seminar on Power Generation Management and Structure
(14)  Advanced Technologies for Rlectric Demand-Side Management

(15) Demand-Side Management

(16)  Energy Balances of OECD Countrieé 1960 - 1979

(17) FEnergy Balances of OECD Countries 1980 - 1989

(18} Fnergy Balances of OFCD Countries 1989 - 1990

(19)  Energy Statistics and Balances in non-OECD Countries

(20) Energy Statistics of OECD Countries 1970 - 1979
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(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)
(31)
(32)

Energy Statistics of OQECD Countries 1980 - 1989

Energy Statistics of OECD Countries 1989 - 1990

01l and Gas Information 1989 - 1991

The Macro-economic Impact of Envircnmental Expenditure
OFECD Enviroomental Data 1991

Competition and Economic Development

Competition Policy in OECD Countries

Consumer, Product Safety Standards and International Trade
Vietnam Oil and Gas Report (IBGC Publishing)

Long-Term Prospects for the World Econocmy

Energy Balances and Electricity (United Nations)

Energy Statistics Yearbook (United Nations)
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Table 3.2-2 Historical Trends of Power Consumption and Generation in the Northern Region (PC1)

. (Unit : GWh)
Year R.Demand Export to Exportto  T. Sales  Losses GEngmatian
Industry  Nom-l. Trans. Agr. THouse. PC3 PC2 (%)
1980 1,414.2 7155 1520 218 2978 2271 0.0 0.0 14142 244 1,869.7
1081 1,495.1 792.0 3701 245 2507 2578 0.0 0.0 1,4951 251 1,995.9
1982 1,578.0 8758 2040 200 1913 2779 0.0 0.0 1,578.0 254 2,115.0
1983 1,633.9 9230 2087 167 187.0 2985 0.0 0.0 16339 | 257 2,197.9
1984 19789 11,1101 2478 208 2505 3497 0.0 0.0 19789 25.2 2,646.6
1985 21501 1,136.7 293.6 185 2381 4632 0.0 0.0 21501 24.5 2,848.9
1986 2,379.8 31,2444 3363 223 2629 5139 0.0 0.0 23798 26.5 3,238.6
1987 2,637.3  1,343.7 3554 2.0 3075 609.7 0.0 0.0 26373 254 3,537.3
1988 28610 14645 3859 208 3438 6460 0.0 0.0 2,861.0 26.1 3,8722
1980 29923 1,384.7 3547 245 3546 8738 0.0 0.0 29923 313 4,358.6
1990 31642 14697 3410 296 4668 8571 69.2 0.0 32334 336 4,868.8
1991 32921 14446 2610 27.0 6728 886.7 260.8 0.0 35529 30.6 5,121.5
1992 34170 1,4612 2077 246 8262 8973 348.5 0.0 37655 305 5,414.6
¥1993  3,878.7 14,6860 2025 240 2597 1,7125 . 441.0 0.0 43197 257 5,814.0
*1994  4,186.0 1,678.0 221.0  30.0 304.0° 1,953.0 552.0 900.0 56380 @ 211 7,142.0
Average of Annual Growth Rate (%) '
§0-85 874 - 970 14.07 -323 597 8.74 8.79
85-90 8.03 527 3.04 986 1355 8.50 11.31
90-93 7.02 4.56 1595 675 14.21 - 10.14 6.09
93-94 7.9 -0.12 914 2500 17.06 14,04 30.52 22.84
80-94 8.06 6.28 271 23 16.61 10.38 10.05
Note : Losses (%) are caliculated by Eq. (Generation - T.Sale) / Generation * 100.
: Agricultural datum of 1993 is devided columns of into agricdtmrc and household -
: T.8ales (Total Sales Energy) = Regionnal Demand (R.Demand) + Export to PC3 + 1o PC2 {from 1994)
: Annual growth rates in household sector include agricultural demand exept 1994,
: Excluding 1993 value, agricultural demand includes mral houschoid demand.
Source Institute of Energy and PC3
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Table 3.2-3 Historical Trends of Power Consumption and Generation in the Southern Region (*C2)

(Unit : GWh

Year R, Demand Exportto  Import T Sales Losses GEmpratido
Industry Non-1. Trans. Agri. Housc. PC3 from PC1 (%)
1980  1,1114 630.6 1.3 66 236 37193 30.7 0.0 1,142 26.1 1,544.8
1981  1,141.8 650.3 814 69 325 3707 314 0.0 1,1732 25.5 1,575.5
1982 1,209.8 696.4 98.5 76 265 3808 411 0.0 12509 262 1,695.2
1983  1,2303 693.9  100.6 98 265 3995 67.3 0.0 1,297.6 25.1 1,732.9
1984 1,363.9 788.6 1103 116 201 4243 151 0.0 1,4390 243 1,900.2
1985 14444 B41.8 110.0 111 326 4489 781 0.0 11,5225 226 . 19664
1986 1,476.8 819.0 1180 114 349 49206 80.7 0.0 15575 23.1 2,025.7
1987  1,656.8 8949 169.6 106 417 5400 91.6 0.0 11,7484 217 2,233.9
1988 - 1,850.6 959.3 2203 116 524 6070 110.7 0.0 1,961.3 24.3 2,592.3
1089 22706 1,0548 2671 110 690 868.7 - 1201 0.0 23907 22.1 3,068.7
1090 92,5887 1,197.6 2883 145 715 10168 1342 00 27229 21.1 3,452.6
1991  2,8244 11,4481 2862 189 792 . 9920 141.2 0.0 29656 21.8 3,793
1992 29736 1,5354 2922 234 87.0.1,035.6 145.1 0.0 3,1187 223 4,012.9
1993 3,490.5 1,739.9 3598 318 956 12634 161.1 0.0 36516 218 4,667.9
1994 42480 2,123.0 4400 400 125.0 1,5200  220.0 900.0 4,468.0 21.6 4,800.0
Average of Annual Growth Rate (%)
80-85 5.38 5.95 9.06 1096  6.67 3.43 5.92 4.94
85-90 12.38 731 2125 549  17.01 17,77 12.33 11.52
90-93 10.48 13.26 7.66 2292 10.17 7.51 10.28 10.58
93-94 - 2170 2202 2229 257% 3075  20.31 22.36 2.83
80-94  10.05 9.06 13.88 1373 12.65 1042 10.23 B.43
Note  : Losses (%) are caliculated by Eq. (Generation + Import - T.Sale) / (Gencration +Import} * 100.

Source

: T.Sales (Total Sales Energy) = Regionnal Demand (R Demand) + Exporl 10 PC3
: Institute of Energy and PC2 :
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Table 3.2-4 Historical Trends of Power Consumption and Generation in the Central Region (PC3)

(Unil : GWh)
Year R.Demand T.Sales Import from Losses Gekedalion
Industry Non-l. Trans. Agri. House. PC1 PC2 (%) '
1980 1447 55.8 13.7 35 164 55.3 144.7 0.0 0.7 17.4 144.5
1981 153.6 59.5 15.4 3.0 183 57.4 153.6 0.6 314 17.6 1549
1982 169.4 19 152 36 19.0 59.7 169.4 0.0 411 175 164.2
1983 218.6 100.0 21.1 48 236 69.1 218.6 0.0 673 16.5 194.5
1984 257.0 121.7 236 6.1 256 80.0 257.0 0.0 75.1 16.2 2317
1985 274.0 129.3 239 64 322 B22 274.0 0.0 78.1 16.3 249.4
1986 289.4 132.7 28.0 64 344 819 289.4 0.0 807 15.7 262.4
1987 309.4 144.9 285 56 373 931 3094 0.0 91.6 16.4 278.5
1988 351.6 165.5 30.8 7.0 450 - 1033 351.6 0.0 110.7 18.1. 318.7
1589 397.9 181.6 338 65 418 1342 3979 0.0 1201 17.9 364.5
19%0 434.2 179.4 36.5 7.4 48.4 162.5 4342 69.2 134.2 225 3571
1991 469.1 1872 437 79 554 1749 469.1 260.8 141.2 26.6 2374
1992 534.8 196.0 50.5 75 609 2199 534.8 348.5 145.1 25.5 224.6
1993 637.6 2248 701 8.6 742 260.5 637.6 441.4 161.1 249 247.0
1994 764.0 2577 811 115 866 3271 7640 552.0 220.0 25.5 253.0
Average of Annual Growth Rate (%)
80-85 13.62 18.30  11.77 12.83 14.45 8.25 13.62 11.53
85-90 9.64 6.77 B84 295 849 1460 9.64 7.44
90-93 13.66 781 2430 263 1531 17.04 13.66 -11.56
93-94 19.82 14.64 15.6% 43.75 1671  25.57 19.82 243
80-94 12.62 11.55 13.54 8.87 1262 13.54 12.62 4.08
Note

Source

3A4

: Losses (%) are caliculated by Eq. (Generation + Import -T.Sales) / (Generatien + Import)} * 100.
: T.8ales (Total Sales Energy) = Regional Demand (R.Demand)
: R.Demand and Generation mean power demand and gencration in the Region.
: Instituie of Energy and PC3



Table 3.2-5 Historical Trends.of Power Generation by Sorce in the Northern Region

Vear T Gencration  Thermal  Hydro. Diesel  G.T (O1) G.1(Gas) P.Load I.Factor
(GWh) (GWh) (GWh) (GWh) (GWh) (GWh) . (MW) (%)

1980 18698 14207 T73.8 61.5 12.8 0.0 350.0 47
1981 1,9959 14349 467.4 52.4 256 15.6 361.0 G3.1
1982 21150  1,5225 459.5 . 328 4.0 362 3480 69.4
1983 21979  1,579.1 390.7 196 . 165.1 43.4 385.0 65.2
1984 2,646.6  2,016.0 436.2 6.2 110.6 77.6 446.0 677
1985 28489 23021 385.7 2.6 85.5 73.0 480.0 618
1986 32386  2,656.0 477.9 7.7 30.6 66.4 591.0 62.6
1987 35373 3,0648 354.6 10.1 37.0 70.8 398.0 67.5
1988 318722 34387 293.1 113 65.1 64.0 707.0 G2.5
1989 43586 27223 1,5895 8.9 10.5 274 827.0 60.2
1990 4888 20005 28566 6.1 5.6 0.0 878.0 633
1991 51215 - 13655 3,709.9 109 0.0 352 9910 590
1992 5414.6 8514 45488 8.9 0.0 55 . 1,080.0 572
1993 5,750.5 6363 50911 9.7 0.0 13.4  1,143.0 57.4
1994 7147.0 12880 58340 12.0 0.0 13.0

Note . T.Generation = lotai Power Generation, G.T = Gas Turbine, P.Load = Peak [.oad
- L. Factor {Load Factor, %) = (T.Generation / 8.76) / (P.Load) * 100
Source :Institute of Energy, Vietnam

Table 3.2-6 Historical Trends of Power Generation by Source in the Southern Region

Year T.Generation Thermal — Hydro.  Diesel .G.T (O1) G.T (Gas) Pload L. Factor

(GWh) (GWh) (GWh) (GWh) (GWh) (GWh) (MW) (%)
1980 7348 . 3200 1,110.2 4.2 04 00 259.7 67.0
1981 1.575.5 409.5 1,035.5 1303 0.2 00 26438 67.9
1982 1,695.2 459.1  1,096.1 138.6 1.4 00 2849 67.9
1983 17329 7168 8288 179.1 82 00 2913 67.9
1984 1,900.2 600.1. 1,1574  '140.9 1.8 00 3295 65.8
1985 1,966.4 7156 1,0813 1623 7.2 00 3310 - 678
1986 - 2,0257 971.1 9169 131.6 6:1 00 343.0 67.4
1987 22339  1,0904 10155 1177 103 00 3680 69.3
1988 2,592.3 9942 14894 98.7 10.0 0.0  406.0 72.9
1989 3,0687 7397  2,2264 763 263 00 5600 62.6
1990 3,452.6 840.6 2,484.0 75.9: 52.1 00 6650 59.3
1991 - 37931 10592 12,5500 118.1 65.8 0.0 7100 60.9
1992 40129 10360 26186 1458 2125 00 .789.0 58.1
1993 46679 1,1395 27895 126.0 6129 00 8166 653
1994 47990  960.0 - 29300 1140 6200 175

Note +T.Generation = Total Power Generation, G, T = Gas Turbine, P.Load = Peak Load
-+ L.Facter (Load Factor, %)} = (T.Generation / 8.76) / (P.Load) * 100 -
Source : Institute of Energy, Vietnam o ' :
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Power Consumption (GWh)

Figure  3.2-1 Historical Trends of Power Generation
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Table 3.4.1 EXISTING 220 KV TRANSMISSION SYSTEM FACILITIES
(As of end-December, 1994)

1. Northern Region

Transmission Lines

Section Circuit Length(km)
Hoa Binh-Ha Dong 2 % 55 110
Hoa Binh-Chem : . 64
Hoa Binh-Nho Quan 2 x 114 228
Nheo Quan-Ninh Binh 20
Ha Dong-Chem 15
Ha Dong-Mai Dong : 20
Ha Dong-Pha Lai 80
Ha Dong-Nho Quan 69
Mai Dong-Pha Lai 66
Pha Lai-Hai Phong 54
Nho  Quan-Than Hoa - 71
Thanh Hoa-Vinh 167
Total 964 km
2-cct lines 169 km 795 km
Substations
Substation | B Transformer Capacity(MVA)
Hoa Binh 2 x 63 126
Ha Dong 2-x 125 250
Chem S 2.x 125 250
Mai Dong : _ -2 x 125 250
Pha Lai a 2 x 250 L0500
Hai Phong 2 x 125 . . 250
Thanh Hoa ‘ : ‘ ~ 125
Vinh ) ' 125
Total 8 stations 14 sets 1,876 MVA
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S 2. Southern Region

Transmission Lines

Section Circuit Length{km)
Da Nhim-Thu Duc 257
Thu Duc-Tra NocC 181
Tri Arn-Hoc Mon - -2 x-52.5 105
Tri An-Long Binh 23
Long Binh-Ba Ria 67
Connection to Phu Lam 2 x 2 4
Hoc Mon-Phu Lam 20
Total 657 .km
2-cet lines 54 km 603 km
Substations
Substation Transformer Capacity(MVA)
Da Nhim 63
Bao Loc 25
Tri An : 63
Long Binh : 125
Thu Duc 2 x 3 x 28 168
Hoc Mon 2 x 125 250
Phu Lam : 125
Cay Lai 128
Tra Noc : 100 + 125 225
Total o stations 12 sets . 1,169 MVA

3. Centrai Region

Transmission Lines

Sectiocn Circuit: Length{km)

Vinh to Dong Hoi 203

Pleiku-Qui Nhon _ - 146,

Total 349 km
Substations

Substation ' ' : Transformer Capacity(MVA)

Dong Hoi : . 2 x63. 126 MVA .

"DPa Nang = . : ; ' - 125

Pleiku Lo ' o S o 125

Total 3 stat1ons 4 -sets 376 MVA
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Table 3.4.2 EXISTING 110KV TRANSMISSION SYSTEM FACILITIES
(As of end-1994)

1. Northern Region

Transmission Lines

Section Conductor Circuit Length(km)
Thac Ba-Yen Bai AC185 2 x 20 40
Yen Bai-Lao Cai AC185 2 x 137 274
Thac Ba-Tuyen Quang AC185 30
Tuyen Quan-Thai Nguven AC1iBS 60
Thai Nguyen-Bai Can ACl185 75
Bai Can~Cao Bang AC185 90
Thac Ba-Bac Bang. AC185 : 57
Bac Bang-Lam Thao AC120 10
Bai Bang-Viet Tri AC185 16
Viet Tri-Vinh Yen AC185 25
Vinh Yen-Donh Anh . AC185 27
Pong Anh~Go Dam AC120 29
Go Dam-Thai Nguen ACi120 2 x 26 52
Dong Anh-Bac Ninh AC150 23
Dong Anh-Pha Lai AC150 2 x 60 120
Dong Anh-Gia Lam AC150 2 x 11.5 23
Donh Anh-Chem AC185 2 x 11 22
Chem~-Ha Dong ' AC185 2 x 17 34
Chem-Yen Phu ACIBS 2 x 8 16
Branch~Nghia Do , AC185 2 x 2 4
Ha Dong-Mai Dong AC120 2 x 17 34
Mai Dong-Tran Hung Dao AC185 2 x 4 8
Mal Dong-Phuong Liet AC185 2 x5 10
Branch-Thuong Dinh AC120 2 x 9 18
Thuong Dinh-Thanh Cong AC120 2 x5 10
Thanh Cong-Giam AC120 2 x 2 4
Ha Dong-Son Tay ) AC120 40
Ha Dong-Van Dinh ACl120 15
Pha Lai-Bac Glang AC150 28
Bac Giang-Bac Ninh AC150 9
Bac Giang-Dong Mo AC120 65
Pha Lai-Uong Bi . AC150 2 x 54 104
Pha Lai-Hai Duong AC150 2 x 21 42
Hai Duong-Pho Cao AC120 . 30
Uong Bi-Mong Duong AC120 2 x b5 130
Mong Duong-Tien Yen AC120 _ .40
Branch-Gieng Day “AC120 2 x8 16
Branch~-Ha Tu , AC120 2 x 22 44
Branch-~Cam Pha AC120 2 x 10 20
Mong Duong-Mong Duong(B)} AC120 2 x 12 o
Mong Duong{B)-Ha Tu - . AC120 2 x 22 44
Uong Bi-Heang Thach(B) . - AC150 2 x 16 . .
Hoang Thach(B)-H. Thach AC150 2 x5 - 10
Uong Bi-An Lac AC150 2 x 65 130
Uong Bi-Thuy Nguyen(B) AC150 2 x-49 :
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Thuy Nguen(B)-T. Nguyen ACSR196 2 x 11 22

An Loc~Hai Phong AC185 2 x5 ' 10

Hai Phong-Lach Tray AC185 2 x 14 28

Lach Tray-Cua Cam ' AC120 2 x4 8

Hai Phong-Long Boi AC150 55

Long Boi-Tien Hai ~AC120 28

Long Boi-Thail Binh AC150 10

Thai Binh-Nam Dinh AC150 24

Nam Dinh-Trinh Xuyen AC150 8

Trinh Xuyen~Ninh Binh AC150 21

Ninh Binh-Bim Son AC150 2 x 27 54

Bim Son-Nui Mot AC150 37

Ninh Binh-Phu Ly AC120 37

Phu Ly-Van Dinh AC120 35

Thanh Hoa-Nui Mot AC150 10

Thanh Hoa-Tho Xuan AC120 30

Thanh Hoa-Nghia Dan AC120 2 x 135 270

Nghia Pan-Quy Hop AC120 2 x 35 70

Vinh-Ha Tinh AC150 50

Total 2,685 circuit-km

2-cct lines: 818 km 1,867 km

Substations

Substation Transformer Capacity(MVA)

Yen Balil 20

Lao Cai (Apatit) ' 2 x 40 (80)

Tuyen Quang 16

Thai Nguyen 20 + 15 35

Bac Can 16

Cao Bang ‘ 25

Bai Bang 25

Lam Thao 2 x 16 32

Vviet Tri 20

Vinh Yen 16

Pong Anh 2 x 25 50

Gia Sang : o2 x 207 40

Go Dam ' o 25

Pha Lai 2 x 6.3 13

Bac Ninh - ‘ ' ' 16

Gia Lam 25

Chem ' _ 25

Ha Dong 25

Yen Phu 2 x 25 50

Nghia Do 25

Mai Dong- ' 2 x 25 50

Van Dien ' 16

Tia . © 25

Tran Hung Dao 2 x 25 - 50

Phuong Lietbt 2. x 25 50

.Thuong Dinh 3 x 2% 75
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Thanh Cong 2 x 25 50

Giam 40
Son Tay 16 + 25 41
Van Dinh . 25
Bac Giang 2 x 20 40
Kinh Dap Cau 2 x 6.3 (13)
Dong Mo 16
Uong Bi 2 x 20 40
Hai Duong 2 x 25 50
Pho Cao 2 x 25 50
Gieng Day 16
Ha Tu 25
Cam Pha 16
Mong Duong 15 + 20 - 35
Tien Yen 16
Hoang Thach 2 x 16 32
An Lac 2 x 25 50
Thuy Nguyen 20
Haly 25
Lach Tray 2 x 16 32
Cua Cam 25
Long Boi 2 =x 20 40
Tien Hai 25
Thai Binh 25
Nam Dinh 16
Trinh Xuven 2 x 20 40
Ninh Binh 2 x 31.5 63
Bim Son _ 2 x 40 80
Nui Mot (Thanh Hoa) 2 x 20 40
Phu Ly-1 15 + 20 35
Phu Ly-2 : 25
Tho Xuan : 16
Nghia Dan 16
Quy Hop 2 x25 50
Vinh 2 x 25 50
Ha Tinh ' 25
Hoa Binh 2 x 25 50
Total :
PC-1: 61 stations 91 sets 2,005 MvA
User's: 2 stations 4 sets 93 MVA

Note: Figures in parentheses show capacities of user's facili-
ties. '
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2. Southern Region

The secondary transmission system of the southern gsystem
includes old 66kV facilities. Most of 66kV lines are insulated
for 132kV use. Voltagée level is noted for the substations.

Transmission Lines

3A-13

S8ection _Conductor . Circuit Length(km)
Da Nhim-Dalat . ACSR336MCM : 33
Da Nhim-Thap Cham " ACSR336MCM 49
Thap Cham-Phang Ri AC185 - 80
Phan Ri-Phan Thiet AC185 57
Tri An-Dong Xoai AC185 61
Dong Xoai-Thac Mo AC185 45
Long Binh-Xuan Loc AC150 45
Long Binh-Long Thanh(B) ACSR196 39
Long Thanh(B)-L. Thanh  AC120 2
Long Thanh(B)-Ba Ria ACSR196 _ 29
Ba Ria-Vung Tau ACSR196 17
Long Binh-Bien Hoa AC240 2 x 6.5 13
Thu Duc-Bien Hoa AC182 16
Thu Duc-Dong Nai ACSR200 16
Dong Nai-Visca ACSR147 1
Dong Nai-Bien Hoa ‘ _
Dong Nai-Tan Mai - AC182 6
Thu Duc-Go Dau ACSR397.5MCM ‘ 22
Go Dau-Phu Hoa Dong ACSR397, 5MCM 12
Phu Hoa Dong-Trang Bang ACSR397.5MCM i 23
Trang Bang-Thai Ninh AC185 456
Thu Duc-Binh Trieu AC240 7
Thu Duc-Xa Lo ACSR795MCM 9 + 14 23
Thu Duc-Viet Thanh ACSR795MCM . 11
Hoc¢ Mon-Heoa Xa RC24015 2 x 30
Hoa Xa-Binh Trieu AC240 1
Hoa Xa-Chclon - ACSR795MCM B
Hoc Mon-Phu Lam AC240 2 x 18 36
Branch-Ba Queo AC240 2 x 4.5 9
Phu Lam-~Cheolon ACSR795MCM 5
¥a Lo~-Hung Vuong ACSR795MCM 6
Hung Vuong-Cholon 66 ACSR795MCM .3
Viet Thanh-An Nghia AC120 25
Viet Thanh-Chanh Hung ACSR795MCM 4
Chanh Hung-Cholon 66 ACSR795MCM 7
Cholon 66-Binh Chanh

Binh Chanh-Long An ACSR147 - 39
Long An-My Tho ACSR147 28
My Tho-Go Cong ACSR147 35
My Tho-Ben Tre AC150 18
Cay Lai-My Tho AC120 25
Cay Lai-My Thuan. AC120 30
Tra Noc-Can Tho ACSR160Q 15
Tra Nog-Sa Dec ACSR160 32
Sa Dec-Vinh Long ACSR160 23



Vinh Long~-Tra Vinh
Sa Dec~My Thuan

My Thuan-Cac Lanh
Cao Lanh-Hong Ngu
Tra Noc-Soc Trang
Soc Trang-Bac Lieu
Bac Lieu-Ca Mau

Tra Noc-Thot Not
Thot Not-Long Xuyen
Long Xuyen-Cha Doc
Thot Not-Rach Gia
Rach Gia-Kien Luong

AC182
ACSR412
AC150 '
AC150

AC182
ACSR397.5MCM
AC150
ACSR160

" ACSR160

AC150
ACSR160
AC182

2-cct lines:

Substations

Substation

Dalat (66)
Ninh Son (66)
Thap Cham (66)
Phan Ri (66)
Phan Thiet (586)
Tri An (110)
Dong Xoai (110}
Long Binh (110)
Xuan Loc (110)
Vedan .
Long Thanh (110)
Vung Tau (110)
Bien Hoa (110)
(66)
Dong Nai (66)
Tan Mai (66)
Vicasa (66)
Thu Duc (66)
Vi Kimco (66)
Go Dau (66)
Phu Hoa Dong (66)
Trang Bang (66)
Tay Ninh (66)
Binh Trieu (110)
Xa Lo (66)
Ben Thanh (66)
Hung Vuorg (66)
Viet Thanh (66)
Hoc Mon (110) -
Ha Xa (110)
Phu Lam (110)
Ba Queo (110)
Chelon (110)
An Nghia (66)

1,630 cct-km

1,586 km

Transformer Capacity(MVA)

___.__._.‘___..._._.._.___.._-—._.-.—,—.-—..-..—......-_....._.__...._.__._.._..._.-_._._-.____._..___

18 + 15
2 x 2

2 x 6.3

3 x 15

20 + 25

YN
M oM
RN

o

20 + 33

2 x 40

2 x 40

2 x 40
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Chanh Hung (66) ' 2 x 30 60

Binh Chanh (66) 5
Ben Luc (66) 6.3
Long An (66) 12
My Tho (66) 20
Go Cong (66) 2 x 2 4
Ben Tre (66) 10
Thoi Son (66) 0.5
Cay Lai (66) : 10
Tra Noc (66) o )
Can Tho (66) : 20
Sa Dec¢ (66) ' . 15
Vinh Long (66) 20
Tra Vinh (66) 6
My Thuan (66) 2
Cao Lanh (66) A 10
Hong Ngu (An Long) (66) _ 6.3
Soc Trang (110) 16
Bac Lieu (110) : 16
Ca Mau (110) ' 16
Long Xuyen {110) 2 x 12 .24
Chau Doc (110) 16
Chung Su (110) : 20
Rach Gia (110) 12
Kien Luong (110) -2 x 30 60
Total
rPC-2: 56 stations 69 sets 1,322 MVA
User's: 3 stations 6 sets 63 MVA

Note;:
(1) 110 and 66 in parenthesis of substation name show
the voltage class of the substation.
(2) Transformer capacities in parenthesis show capacities
of user's facilities.

3A-15



3. Central Region

Transmission Lines

Section Conductor Circuit Length(km)

Dong Hoi-Dong Hoi 110 AC185 2
Dong Hoi-Dong Ha ACSR196 106
Dong Ha-Hue ACSR196 68
Hue-Soi Hue AC185 5
Hue-Xuan Ha(B) AC185 2 x 91 182
Xuan Ha(B)-Xuan Ha AC185 2 x 4 8
Xuan Ha{B)-Cau Do AC185 2 x 7 14
Da Nang-Cau Do AC300 2 x 3 6
Da Nang-Tam Ky AC185 70
Tam Ky-Quang Ngai AC185 60
Quang Ngai-Vinh Son AC185 130
Vinh Son-Qui Nhon AC185 95
Qui Nhon 220-Qui Nhon AC240 2 x 2 4
Pleiku 500-Pleiku AC185 8 -
Qui Nhon-Tuy Hoa AC185 o 86
Tuy Hoa-Nha Trang AC185 : 138
Nha Trang-Cam Ranh ACSR196 46
Nha Trang-Soi Nha Trang AC185 : 12
Da Nhim-Cam Ranh © AC150 92
Total : 1,132 circuit-km
2-cct lines: 107 km 1,025 km
Substations
Substation Transformer Capacity(MVA)
Dong Hoi 110 16
Dong Ha 16
Hue 25
Soi Hue {(16)
Xuan Ha 2 x 25 50
Cau Do 25
Tam Ky 16
Quan Ngai _ 25
Qui Nhon 25
Pleikn 25
Tuy Hoa ' 16
Nha Trang 25
Scoi Nha Trang - - {16)
‘Cam Ranh (66) o 6.
Total :
PC-3: 12 stations -13 sets 286 MVA

User's: 2 statjions 2 sets 32 MVA

Note: Figures in parenthesis are those of user's.

3A-16



@msE BHEETH






ES5W MIRETH

Table 5.2-1 Gross Domestic Product by Sector (at constant prices of 1989, million dengs)

Agriculture  Industry Construct. Other Trade ‘TTransport Finance  Service Total
Forestory Material Cominunicat Insnrance  Private
1976 6333001 2719708 774511 122026 2045742 431932 832897 1115325 14375232
1977 6263417 3037914 789226 113240 2062108 440346 867046 1167169 14740466
1978 - 6056724 3323478 778967 123092 2206455 484214 896525 1207493 15076948
1979 6153632 3173333 764166 119153 2096132 491961 917145 1246540 - 14962062
1980 6541311 2750917 729015 125707 2035345 383730 929986 1277265 14773276
1981 6722588. 2767686 696209 133375 2037380 418650 986946 1342212 15105046
1982 7115960 2940818 591082 144045 2163690 437988 1036456 1429279 15859318
1983 7799090 3150550 673242 160634 2219955 467685 1125075 1529630 17129861
1984 8126650 3560829 758744 169140 2555167 457306 1224685 1694767 18547288
1985 8565480 3966080 826272 166401 2440595 504508 1305143 1849570 19624049
1986 8890547 4128520 824620 195094 2586596 548401 1378232 1997463 20549473
1987 RB50021 4605944 868300 200164 2692647 596112 1452657 2129461 21395306
1988 9201827 4758038 841127 211192 2829972 597900 1538364 2518415 22496835
1989 9841079 4567717 872273 215205 2995275 599096 1956799 3260147 24307591
1990 9986985 4681910 913270 223167 3152082 627852 2193571 3756090 25535827
1691 10126805 5014325 958933 229192 3288560 673685 2369056 4097894 26758450
1992 10501493 S55R5958 987700 236296 3387216 700630 2925784 4601934 28927011
Annual Growth Rate (%) _ .
(76-80) 08 .29 - -1.50 0.75 -0.13 -2.91 2.79 3.45 0.69
(80-85) 5.54 7.59 - 2.54 597 3.70 5.63 7.01 7.69 5.84
{85-90) 3.12 - 3.37 2.02 6.05 5.26 4.47 10.94 15.22 541
(90-92) 2,54 9,23 - 4,00 2.90 3.65 5.64 15.49 10.69 6.43

Source : Institute of Energy, Victnam
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Table 5.2-2 Scenario of GDP Growth Rate(%)

T090-1003 10062000 200 2003 2082010

Northern Region Industry  Low Case 6.50 8.50 10.60 10.00
Base Case 7.00 9.00 11.00 11.00
High Case 7.50 10.00 12.00 12.00
Agriculture Low Case 1.93 3.60 3.60 375
Base Case 1.93 4.00 4.00 4.00
High Case 1.93 4,00 4.00 4.00
Others Low Case 5.88 9.00 10.00 9.00
- Base Case 8.08 10.00 11.00 10.00
IHigh Case 8.87 11.00 12.00 11.00
Total Low Case 4.20 6.76 7.85 778
Base Case 517 7.56 8.82 872
. _High Case 5.59 8.26 9.67 9.66
Central Region  Industry  Low Case 5.00 6.00 8.00 9.00
: Base Case 7.46 6.84 9.00 10.00
High Case 8.04 8.39 10.00 11.00
Agriculture Low Case. 3.42 4.00 4.00 4.05
Base Case 3.42 518" 4,00 4.05
High Case 3.42 518 - 4.00 4.05
Others - Low Case 6.00 8.00 8.50 9.00
Base Case . 7.00 ~9.00 9.50 16.00
High Case 3.00 10.00 - 10.50 11.00
Total Low Case 4.58 586 - 6.56 7.21
Base Case 535 6.95 7.24 8.01
_ High Case 581 767 8.01 8.91
Southern Region Industry  Low Case 11.75 12.00 10.00 8.00
' Base Case 1336 13.50 11.00 9.00
High Case 14.16 14.50 12.00 10.00
Agriculture Low Case 5.27 4.50 4.00 320 -
Base Case 551 - 5.00 5.00 5.00
_ _ High Case 5.51 5.00 5.00 5.00
QOthers Low Case 9.30 9.00 8.00 7.00
Rase Case 10.50 11.00 9.50 8.00
High Case 12.00 11.50 11.00 900
Total Low Case 8.54 8.54 7.68 6.59
' Base Case 9.54 10.10 9.01 7.79
High Case 10.43 10.68 10.15 8.71
Whole Nation  Industry  Low Case 9,79 1079 9.90 8.52
Base Case 11.17 12.04 10.89 9.49
High Case 11.88 13.08 11.89 1048
Agriculture Low Case 3.76 4.12 386 3.50
Base Case 3.88 4.67 4.53 455 -
High Case 388 4.67 4.53 4.55
Others ~ Low Case 8.02 8.92 8.6l 7.76
Base Case 9.49 10.57 9,93 B.74
High Case 10.75 11.25 11.25 973
Total Low Case 6.74 777 7.63 6.99
Base Case 772 9.08 B.81 8.07
High Case 842 Q.72 984 8.99
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Table 5.2-3 GDP based on Scenario

GLF (million U} at 156 constant pmcc)

. 1990 1995 2000 2005 2010
Northern Region Industty  Low Case 71178 1,057.40 1,589.96 2,560.65  4,123.96
Base Case 771.78 1,082.45 1,665.49 280645  4,729.03

High Case 77178 1,107.98 1,784.42 314475 5542.13

Agnculture Low Case 225526 248146 296146  3,53431 4.248.60
Base Case 225526 248146 301908 367317 446897
High Case 225526 248146 301908 367317 446897
Others Low Case 1765.14  2348.82 3,613.94 582029 895524
Base Case 176514  2.603.19  4,19246  7,064.54 11377.52
High Case 176514 269973  4,549.20 801725 13,509.53
Total Low Case 479218 5887.67 816537 1191526  17,327.80
Base Case 479218  6167.11  8877.03 13,544.16 20,575.52
High Case 479218  6289.17 935270 1483517 23,520.63

Central Region  Industry  Low Case - 22230 283.71 379.67 55787 858.35
o Base Case 22230 31854 443 .44 682.29 1,098.84

High Case 22230 32723 489.56 788.44 1,328.57

Agriculture Low Case © 723,94 856.49 1,042.05 1,267.81 1,546.20

Base Case 723.94 856.49 1,102.52 1341.39 1,635.93

High Case 723.94 856,49 1,102.52 1,341.39 1,635.93

Others Low Case = 50032 669.54 . 98378 1,479.26 2.276.03

Base Case 50032 70173 1,079.69 1,699.69 2,731.37

. High Case 50032 73514 1,183.94 1,950.48 3,286.68

Total Low Case 1,446.55 180975 240550 3304954 4,680.58

Base Case 1,446.55 1,876.76 2,625.66 3723.38 547215

High Case 1,446.55 1,918.86 2,776.03 4,080.31 6,251.18

Southern Region Industry Low Case 1,652.43 287979 5,075.18 8.173.63 - 12,009.74
: Base Case 1,652.43 3,003.31 5,826.42 981786 15,106.00

High Case  1,652.43 3,204.01 6305.52 11,11248 1789676

Agriculture Low Case 271978 - 3,516.07 438166 5330.96 6,240.28

Base Case . 2,719.78 3,556.33 4,538.88 5/792.89 7393.36

High Case 2,719.78 3,556.33 4,538.88 5,7192.89 7393.36

Others Low Case 351813 3487.98 844394 1240691 1740134
Base Case 3518.13 579593 976648 1537477 22,590.58

_ HighCase 351813  6200.14 1068504 1800491 27,702.79

Total Low Case 789034 1188384 1790078 25911.50 3565135

‘ BaseCase . 7,89034 1244557 20,13178 3098552 45089.94

HighCase 789034 1296048 21,52944 3491028 52,992.91

Whole Nation _ Industry  Low Case 2eA6.51  4,22001  7,044.82 1129215 16,992.04
Base Case 264651 449430 793536 1330661 20,933.87

High Case’ 264651 463922 857949 1504567 2476745

“Agriculture Low Case SE0R08 685402  8.385.18 10,133.09 12,035.08

Base Case ~ S5,698.98 689428 866048 1080745 13,498.26

High Case 569898 . 689428 866048 1080745 1349826

Others Low Case 5,783.59 850634  13,041.66 19,70647 28,632.61
Base Case’ 5783.59 - 9,10084 1503863 24,139.00 36,705.47
High Case 5,783.59 063501 1641818 27972.64 4449899

Total Low Case 14,120.08 19,581.26  28471.65 41 L3170 5765973
Base Case 14,129.08 2048943 3163447 48253.06 71 ,137.60
High Case 14,129.08 21,168.52  33,658.16  53,825.76  82,764.71
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Table 5.2-4 GDP per capita Projected

1990 1995 2000 2005 2010
Population :

30.8 34.81 378 40.34 42.68
GDP/Capita
Low Case 155.5¢ 169.14 216.02 29537 405.99

Base Casc 15559 - 177.16 23484 33575 482.09
High Case 155.59 180.67 247.43 - 36775 551.09

Central Region

1950 1995 2000 2005 - 2010

Population .
95 . 1159 13.1 14.44 15.67

GDP/Capita '

Low Case 152.27 156.15 183.63 22887 298.70

Base Case 152.27 161.93 20043 25785 34921
High Case 15227 165.56 211.91 282_.57 39893

Southern Region

1990 1995 2000 2005 2010
Population : : = :
252 2823 31.19 33.75 36.03

GDP/Capita ' :

Low Case 313.11 420.96 573.93 76775 989.49
Base Case 31311 440.86 645.46 918.09 125146
‘High Case -.  "313.11 456.10 690.27 103438 147080

Whole Nation

1950, 1995 2000 - 2005 2010

Population :
' N 65.5 7463 821 885 . 9438
GDP/Capita ' S '

Low Case - 21571 26238 34679 . 46477 61093

Base Case 21571 27455 - 38532 54523 75374
High Case 21571 283.65 = 40997 60820 87693
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5.3 FElectric Power Demand forecasting Models
I. Nationwide

< Power demand for industrial use, DI >
LOG(DI) = -0.5787 + 0. 4186*LOG(GDPi) + 0.6642*LOG(DI(-1))
(-1.34) (2.99) (6 25)
R-Squared = 0.98
Standard Error = 0.045
Durbin-Watoson Ratio = 1.69

< Power demand for agricultural use, DA >
LOG(DA) = -0.8735 + 0.478*LOG(GDPa) + 0.5323*LOG(DA(- 1) +

(-0.69) (2.44) (3.16)
0.1448*DUMS0 - 0.2863*DUM*82 - 0.2002*DUMS3
(1.60) " (-3.26) (-2.08)

R-Squared = 0.91
Standard Error = 0.082
Durbin-Watoson Ratio = 1.73

< Power demand for residential use, DR > :
LOG(DR) = 0.5419 + 0, 3582* LOG(USER) + 0. 8029*LOG(DR(-1))
- (1.05) (2.51) o (6.97)
R-Squared = 0.97
Standard Error = 0,086 -
Durbin-Watoson Ratio = 1.64
USER = ELECT* POPULATION
ELECT = -1.2244 + 0. 2795*LOG(GDP/CAPITA)
(-15.69) (18.40)
R-Squared = 0.97
Standard Error = 0.006
Durbin-Watoson Ratio = 0.88

< Power demand for others, DO >
DO = -5125.8 + 669.77*L.OG(GDPo) + 86. 758*DUM88
(-16.20) (17.13)
R-Squared = 0.98 .
Standard Error = 27.38
Durbin-Watoson Ratio = 1.55

< Total povécr demand, DT >
"DT=DI+DA+DR+DI -

1L Northem, Central and Southern Regi‘ons
< Power demand for industrial use >

North:  DI{On= (Ei(t)"(GDPi(t)n/ GDPi(t-I)n-1) +1)*DI(t n
Center:  DI(f)c= ((E](t)+cl(t)) (GDPi(Hc/ GDPl(t 1)C -1) +1)*DI(t e
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South:  DI()s= (Ei(t)*(GDPis/ GDPi(t-1)s 1) +1)*DI-1)s

< Power demand for agricultural use >

North:  DA(O)r= (Ba(t)*(GDPa(t)n/ GDPa(t-1)n-1) +1)*DA(t N
Center:  DA()c= ((Ea(t)+ea(t))*(GDPa(t)c/ GDPa(t-1)c -1) +1)*DA(t-1)c
South:  DA(t)s= (Ea{ty*(GDPa(t)s / GDPa(t-1)s-1) +1}*DA(t-1)s

< Power demand for residential use >

North : DR(t)n= (Er(ty*(USER(t)n/ USER(t-1)n-1) +1)*DR(t-1)n
Center:  DR(t)c= ((Er{t)j+er(t))*(USER(t)c/ USER(t-1)¢-1) +1)*DR(t-1)¢
South : DR(B)s= (Er(t)*(USER(t)s/ USER(t-1)s -1) +1)*DR(t-1)s

Where,

USER(t)n= (Eu(t)*(GDP(t)n/ GDP(t-1)n-1) +1)*USER(t-1)n
USER(t)c= ((Eu(f)+eu(t))*(GDP(t)c/ GDP(t-1)c-1) +1)*USER(t-1)c
USER(t)s= (Eu(t)*(GDP(t)s/ GDP(t-1)s-1) +1)*USER(t-1)s

< Power demand for others > _

North:  DO(tn= (Eo(t)*(GDPo(t)n/ GDFo(t-1)n-1) +1)*DO(t-1)N
Center:  DO(t)c= ((Eo(t+eo(t))*(GDPo(t)c/ GDPo(t-1)c-1) +1)*DO(t-1)¢
South : DO(t)s= (Eo(t)*(GDPo(t)s/ GDPo(t-1)s -1) +1)*DO(t-1)s

< Total power demand >

North : DT{t)n = Di(t)n + DA(t)n + DR{t)x + DO(t)n
Center:  DT(f)e = DI(t)e + DA(t)e + DR()c + DO(t)c
South : DT(t)s = DI(t)s + DA{t)s + DR(t)s + DO(t)s

And abovc system of equations subject to ;
DT(®n+ DT()s + DT = DT({)
DI(O)n + DI(f)s + DI(t)c = DI(t)
DA()N + DA(t)s + DA(f)c = DA(Y)
DR(n + DR()s + DR(f)c = DR(t)
DO(tn + DO(t)s + DO(t)c = DO(Y)
GDP(t)~ + GDP(t)s + GDP(t)c = GDP(Y)
GDPi(t)n + GDPi(t)s + GDPi(t)c = GDPi(t)
GDPa(t)n+ GDPa(t)s + GDPa(t)c = GDPa(t)
GDPo(t)n + GDPo(t)s + GDPo(t)c = GDPo(t)

Where,

DI(t), GDPi(t) : industrial demand and Industrial GDP at yeart
DA(t), GDPa(t) : agricultural demand and agricultural GDP at year t
DR(t), GDP(1) : residential demand and total GDP at year t _
DO(t), GDPo(t): other demand and GDP of other sector at year t
USER : number of electricity using people

Ei(t), Ba(t), Ex(t), Eo(t), Bu(t) : elasticities in equations at ycar t

ei(t), ca(l), er(t), eo(t), eu(t) : adjustment factors in equations at year t
Suffix y, ¢ and g mean Northern, Central and Southern Region.
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I111. Prefecture

< Northern Region > -

Dp(1995) = Dp(1993) + (DT(1995)
Dp(2000) = Dp(1995) + (DTr(2000)
© Dp(2005) = Dp(2000) + (DT(2005)
Dp(2010) = Dp(2005) + (DTN(2010)

< Central Region >

Dp(1995) = Dp(1993) + (DTc(1995)
Dp(2000) = Dp(1995) + (DTc(2000)
Dp(2005) = Dp(2000) + (DTc(2005)
Dp(2010) = Dp(2005) + (DTc(2010)

< Southern Region >

Dp(1995) = Dp(1993) + (DTs(1995)
Dp(2000) = Dp(1995) + (DTs(2000).
Dp(2005) = Dp(2000) + (DTs(2005)
Dp(2010) = Dp(2005) + (DT5(2010)

- DT(1993))*(VAP(1995)/VAN(1995))
- DTN(1995))*(VAp(2000)/ VAN(2000))

- DTN(2000))*(VAp(2005)/VAN(2005))
- DTN(2005))*(VAp(2010)/VAN(2010))

- DTe(1993))*(VAp(1995)/VA(1995))
- DT(1995))*(VAp(2000)/VAC(2000))
- DT(2000))*(VAp(2005)/VAC(2005))
- DTc(2005))*(VApP(2010)/ VA(2010))

- DTs(1993))*(VAp(1995)/VAs(1995))

- DT5(1995))*(VAp(2000)/VAs(2000))

- DTs(2000))*(VAp(2005)/VAs(2005))

- DTs(2005))*(VAp(2010)/VAs(2010))

Where, Dp(t) : Power demand in each province at year t

DTy, ¢,s(t) : Total demand in the Regions at year t

VAp(t) : Capacity of transformer in each province at year t
VAn,c,s(t) : Total capacity of transformer in the Region at year t



Table 5.4-1 Power Demand - Average Annual Growth Rate (%) 1993 - 2010

Industry Agriculture  Others Residence Total Generation Peak Load
Low Case PC1 11.72 4.50 5.65 9.15 10.06 - 9.00 8.46
PC2 13.05 © 612 6.04 10.13 11.39 10.94 11.25
PC3 14.43 7.31 5.56 13.62 11.59 10.79 9.98
Base Case PC1 - 12.87 4.74 6.25 0.85 10.98 9.92 9.38
PC2 14.78 7.13 6.59 11.35 12.90 12.44 12.76
PC3 17.10 7.49 5.88 12,36 13.73 12.91 12.086
High Case PC1 14,08 4.78 6.53 10.40 11.89 10.82 10.28
PC2 16.05 7.13 7.01 12.04 13.95 13.49 13.81
PC3 18.56 8.49 6.48 13.38°  14.93 14.10 ©  13.24
Table 5.4-2 Summary on Power Demand for PCI, PC2 and PC3 :
' ' {Unit : GWH)
Industry Agriculturer Others. - Residence Total
Low Case 2000 PCH 3,266 376 389 2,908 6,939
PC2 4,640 181 776 - 2,611 8,208
PC3 793 167 142 653 1,755
2005 PCt 6,016 453 486 4,786 11,744
PC2 8,546 223 929 4,304 14,002
PC3 1,352 308 169 978 2,707
2010 PCt 11,060 549 577 7,50 19,776
© PC2 13,991 263 1,062 6,519 21,834
PC3 2,225 2486 186 1,449 4,116
Base Case 2000 PCH 3,447 381 426 3,069 7,322
PC2 5,327 186 829 2,869 9,210
PC3 1,022 176 148 751 2,098
2005 PCH 6,758 467 534 5,222 12,980
' PC2 10,444 240 1,008 4,989 16,682
PC3 1,864 229 178 1,208 3,479
2010 PC1 13,155 571 635 8,452 22,813
PC2 18,128 308 1,158, 7,859 27,454
PC3 3,290 296 206 1,889 5,682
High Case 2000 PC1 3,695 381 440 3,200 7,716
PC2 5,736 188 864 2,998 9,784
PC3 1,127 176 157 817 2,278
2005 PC1 7,661 457 6556 5,560 14,244
' PC2 11,894 240 - 1,070 5,403 18,607
PC3 2,180 229 194 1,368 3,971
2010 PC1 15,767 571 664 9,206 26,207
PC2 21,857 308 - 1,239 8,730 32,133
PC3 4,063 298 227 2,202

5A-10
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Figure 5.4-1 Power Generation Forecast Up to 2010
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Table Al-1 Power Demand Forecast - Whole Country ) Annex 1

Low case
Year  Regional Demand ( GWh ) Tota) Losses Generation 'Load Faclor Peak Load
TIndustry  Agrcullure  Others  Residenttal  ( GWh) (%) {GWh) (%) {MW)
1993 3,644.7 429.5 696.2 3,2364 8,006.8 254 10,7289 588 2,082.7
1994 4,120.8 500.7 969.6 34971 9,088.2 24.6 120517 589 2,33713
1695 4,648.1 $53.0 1,021.3 3,802.4  10,025.8 245 13277 58.5 2,590,7
1996 52517 594.4 1,678.5 4,161.1 11,091.7 235 14,506.3 59.6 2,780.7
1997 59553 629.7 1,135.8 45747 12,2055 225 158721 59.6 3,042.6
1998 - 6,752.7 662.0 1,193.0 50457 13,6534 219 17,4822 591 3,375.0
1999 7,662,1 693.1 1,250.2 55773 151828 21.0 19,2187 58.8 37317
2000 8,698.0 724.1 1,307.4 6,172.9  16,902.5 20,0 21,1282 588 4,102.9
2001 98438 754.7 1,362.8 68257 18,7870 200 234837 58.0 4,540.5
2002 . 11,1178 785.6 1,418.1 75385 20,8600 200 260750 59.1 5,040.8
2003 12,5397 817.2 1,473.4 8,314.7 23,145.1 19.5 28,7451 592 5,545.9
2004 1412308 849.8 1,528.7 91577 256670 190 31,6876 5982 6,112.6
2005 15,9142 883.6 1,584.0  10,070.9 28,4527 190 35,1268 - 593 6,763.4
2006 17,8210 917.0 1,634.1 11,040.5 . 31,4127 190 387811 60.5 7,316.6
2007 19,8812 9568 . 1,684.1 12,0701 24,5863 18,1 42,2281 60.5 7,966.4
2608 22,0239 7 9854 1,7342 13,1637 38,0072 17.5  46,061.1 60.6 B,672.7
2005 24,5787 1,021.0 1,7843 14,3251 41,7090 165 49,9405 60.6 9,401.3
2010 27,2756 10577 1,834.3 15,558.5 45,7260 16.0 54,4143 60.7 10,2418
AGR(%) 12,57 Sa4d 5.86 9.68 10.79 <1002 482
Base Case
Year Regional Demand ( GWh } Totat.  Losses Generalion Load Faclor Peak Load
Industry”  Apriculture ~ Others  Residenllal {GWh ) {%) {GWh) (%) (MW)
1993 3,644.7 4285 696.2 312364 8,006.8 254 10,7289 588 2,082.7
1994 4,207.8 501.8 1,005.8 3,535.8 9,251.3 246 12,2672 589 2,3793
1995 4,839.0 555.2 1,066.6 3,887.8 10,3486 245 13,6980 58.5 2,674.1
1996 5,568.5 598.8 1,133.% 43044 11,6055 235 151778 39.5 2,910.5
1997 6,410.7 637.1 1,201.2 4,788.5 13,0375 225 168290 59.5 32277
1998 73825 6731 1,268.5 53441 14,6683 21.9 18,7758 591 3,628.0
1999 8,503.2 7083 - '1,3358 59757 16,5229 21.0 20,9151 58.7 4,064.2
2000 9,795.3 7438 1,403.1 6,688.5  18,630.8 20,0 23,2885 58.7 4,526.2
2001 11,2363 .. 7198 1,466.5 74735 209559 20,0 26,1948 59.0 5,067.2
2002 12,8526 816.8 1,528.9 8,334.5 23,5339 200 29,4173 39.0 5,689.7
2003 14,6743 8s55.1 1,593.3 92760 26,3387 195 32,7947 59.2 6,328.4
2004 16,7334 895.0 1,656.7 10,302.4 29,5875 19.0 36,527.7 592 7,048.7
2005 19,065.7 936.6 1,720.1 114184  33,140.7 19.0 40,9145 59.3 7,879.0
2006  21,596.0 980.1 1,7762 12,6084  36,960.8 196 45,6306 60.4 8,619.7
2007 24,3670 1,025.7 1,8323 13,8769 41,101.9 18.1 50,189.8 60.4 04808
2008 274225 1,073.4 1,888.5 152283 456127 175  55286.6 60.6 10,4216 -
2009 30,8082 1,123.4 1,9446  16,667.5  50,543.7 165 60,5281 60.6 - 11,4077
200 34,5723 1,175.6 2,0007  18,199.6 559483 16.0  66,599.8 60.6 12,5503
AGR(%) 1415 6.10 6.41 10.69 12.12 il34 11.14
High Case
Year Regional Demand { GWh ) Tolal Losses Generation Load Facior Peak Load
industiy “Agriculiure ~ Others ™ Residential  {GWh ) (%) (GWh) (%) {MW)
©1993 31,6447 4205 696.2 32364 8,006.8 254 10,7289 . 588 2,082.7
1994 4,252.9 501.8 1,036.5 3,563.1 9,354.4 246 124030 - 589 2,405.5
1995 4,938.7 15552 1,104.¢ 39488 10,5476 244 13,9598 5835 - 2,7252
1996 - 5,7423 .598.8 117637 44039 11,9214 235 . 15,5905 595 29900
1997 6,682.2 637.1 1,247.7 49328 134998 225 174255 . 585 33427
1998 . 71,7803 673.1 1,319.1 - 55402 - 153126 219 19,6045 59.1 3,788.2
1999 9,062,1 7083 1,390.5 6,232.0 17,3929 . 210 - 220163 - 587 4,273.3
2000 10,557.6 743.8 14649 . 70146 - 197779 200 247224 58.7 4,806.3
2001 12,247.6 779.8 1,5333 - 7,8834 224442 - 200 . 280552 59.0 5,428.0
2002 1 14,167.9 816.8 1,6047 ° B,844.0 - 254334 200 31,7917 7 9.0 6,150.0
2003 16,3585 855.1 1,676 9,90L.6 28,7913 19.5 357676 591 6,903.0
2004 18,864.2 895.0 1,747.5 110621 © 32,568.8 190 40,2084 39.2 7,759.9
2005 21,735.6 936.6 1,818.9 . 12,3314 3682235 . 190 454599 - 59.3 8,755.0
2006 24,8978 980.1 E8BI1 13,6908 414498 190 51,1726 604 9,669.6
2007 28,4093 1,025.7 1,943.3 15,1454 - 46,523.6 181 568123 604 10,7351
2008 323323 - 1,0734 2,0055 - 16,7008 52,1119 175 63,1661 60.5° 11,9101
2009 35,7338 . 1,1234 20677 18,3628  58,287.7 165 69,8040 60.6 13,1594
© 2010 41,6871 1,175.6 2,1299 201376 65,1301 160 77,5346 60.6 14,6148
AGR(%) 15.41 6.10 .80 11,35 1212 12.34 . 12.14
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Table A2-1 Power Demand Forecast - Northern Region '
: Annex 2

Low Case 1993.1995  1996-2000 2001-2005 2005-2010
GDP Growth Rate (%) 4,20 6.76 7.85 778
Industry 6.50 8.50 10.00 10.00
Agriculfure 193 ©3.60 3.60 375
Others 588 - 9.00 10.00 9.00
Population Growih Rate (%) 2.00 1.70 1.20 120 Pop, 1993 335
Urban 4.80 4.80 3.10 310  (million} 4.9
Rural 1.50 1.00 (.80 0.80 28.6 (Ratio 85.4%)
Year Regional Demand { GWh ) Total Tosses  Ueneration Load Factor Peak Load
) Industry | Agricuilure, Others Residential  (GWh) (%) (GWh) (%) (MW)
1993 - 1,680.0 - 2597 226.5 1,7125 38787 28.0 5374.0 570 1,076.3
1994 1,825.7 281.8 291.7 1,802.2 4,201.4 26.0 5,677.6 570 1,1371
1995 1,981.1 256.9 303.1 1,902.8 4,483.9 26.0 6,059.3 570 1,213.5
1996 2,185.4 316.3 3203 2,058.6 4,880.6 240 6,421.9 59.0 1,242.5
1997 2,413.8 3327 3374 2,236.5 5,320.5 23.0 6,9097 59.0 1,336.9
1998 2,668.4 347.7 354.6 "2,436.8 5,807.5 22,0 7,445.5 59.0 1,440.6
1959 2,951.5 3619 3717 0 26604 6,345.5 21.0 8,032.3 59.0 1,554.1
2000 . 3,265.% 3761 3889 . 2,9079 6,938.8 200 8,673.4 59.0 1,678.2
2001 3,701.9 390.9 408.0 32214 7,722.3 20.0 9,652.9 59.0 1,867.7
2002 4,187.0 405.8 4273 3,564.4 8,584.6 200 10,7307 59.0 2,076.2
2003 4,728.7 421.1 4467 3,938.7 9,535.2 19.0 11,7719 590 2,277.7
2004 '5,335.4 436.7 466.3 43461 10,5846 190 13,0674 59.0 2,528.3
2005 . 60160 452.9 486.0 4,788.7  11,743.6 19.0 14,498.3 59.0 2,505.2
2006 6,814.5 471.3 504.0 5,276.1 13,065.9 19.0 16,130.7 62.0 2,970.0
2007 7,703.7 489.9 5220 57976 14,5133 180 17,6991 620 32588
2008 8,697.4 500.0 540.2 6,355.6 16,102.2 17.0 19,400.2 62.0 3,572
2009 9,810.7 528.7 558.5 69523 17,8501 ©16.0 21,2501 62.0 3,912.6
2010 11,060.0 549.0 576.8 7,590.1  19,776.0 150 23,2658 62.0 4,283.7
AGR(%) 1172 4.50 5.65 9.15 10.06 9.00 846
Base Case 1993-1995  1996-2000  2001-2005 2006-2010
GDP Growth Rale (%) 517 7.56 8.82 8.72
Industry 7.00 9.00 11.00 11.00
Agriculture 1.93 4,00 4.00 4.00
Others 808 10.00 11.00 10.00
Population Growth Rate (%) 2.00 1.70 120 120 Pop. 1993 33.5
Urban 4.80 4.80 310 310 (million) 49
Rural : 1.50 1,00 0.80 0.80 28.6 (Ratio 85.4%)
Year Reglonal Demand { GWh ) Total Tosses . Generation load baclor Peak Load
Industry  Aguiculiure Others Resigenlial  (GWh) (%) {GWh) (%) (MW )
1993 1,680.0 259.7 2265 1,712.5 -3,878.7 28.0 5,374.0 570 1,076.3
1994 1,842.7 - 28135 312.3 1,817.4 4,253.8 260 57483 57.0 1,151.2
1995 2,059 2963 328.3 1,942.0 4,582.6 26.0 6,192.7 57.0 1,240.2
1996 2,243.0 - 316.3 3479 2,115.7 5,022.9 24.0 6,609.1 590 1,278.8
1997 2,496.6 - 3336 3675 - 2,3144 5,512.1 23.0 7,158.6 59.0 1,385.1
1998 2,795 349.7 3869 . 2,538.9 6,055.1 22.0 7,763.0 59.0 1,502.0
1999 3,095.0 365.4 406.4 2,790.0° 66568 . 210 84263 59.0 1,6303
2000 3,465 3811 425.7 3,068.8 7,322.2 200 9,152.7 59.0 1,770.9
2001 . 3,960.2 3974 447.1 3,425.9 8,230.5 20,0 10,2882 590 1,990.6
2002 4,536.9 4140 ~  468.5 .3,817.5 9,237.0 200 11,546.2 59.0 2,234.0
2003 . 5,187.3 431.2 4901 42458 103545 190 12,783.3 59.0 2,473.4
2004 5,923.2 448.9 511.8 4,713.1 11,597.1 19.0 14,317.4 59.0 2,710.2
2005 6,7517 467.4 533.7 52215 129802 19.0 16,024 .9 550 3,100.6
2006 7,743.9 486.5 5537 5,780.8 14,564.9 . 19.0 17,981.3 62.0 . 3,310.7
2007 8,855.4 506.4 573.9 63809 163166 - 180 19,898.3 62.00 3,663.7
2008 10,1124 527.1 594.2 70244  18,258.0 170 21,9976 62.0 4,050.2
© . 2009 11,5372 . 5486 614.5 77138 204141 - 160 243025 62.0 4,474.6.
: 2010 13,1545 . 571.1 £35.0 8,452.0 22,8126 150 26,8384 62.0 4,941.5
AGR(%) 1287 4M 6.25 - 985 1098 9.92 . 938
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Table A2-1 Power Demand Forccast - Northern Region (continue)

High Case 1993-1995  1996-2000 2001-2005 2006-2010
GDP Growth Rate (%) 5.59 8.26 9.67 9.66
Industry 7.50 10.00 12.00 12.00
Apgriculture 193 4.00 4,00 4.00
Others 8.87 11.00 12.00 11.00
Population Growth Rate (%) . 2.00 1.70 1.20 120  Pop. 1993 335
Urban 4.80 4.80 3.10 310 {million) 49
Ruoral 1.50 1.00 0.80 0.80 28.6 (Ratio 85.4%)
Year Reglonal Demand { GWh ) Total Losses  (eneration load Faclor Peak Load
Industry  Agriculture Others  Resigential  (GWh) (%) {GWh) (%) (MW)
1993 1,6800 . 2597 2265 1,712.5 3,878.7 28.0 5,374.0 510 1,076.3
1954 1,857.0 2815 e 1,824.2 4,280.5 26.0 5,784.5 570 1,158.5
1995 2,046.0 296.3 3352 1,959.0 4,636.6 26,0 6,265.6 57.0 1,254.8
1996 2,300.6 3163 356.3 2,149.1 51222 240 6,739.8 59.0 1,304.0
1997 2,588.4 333.6 3774 2,367.0 5,666.5 23.0 7,359.0 59.0 1,423.9
1998 2,913.6 349.7 398.4 2,613.8 6,275.6 2.0 8,045.7 59.0 1,556.7
1999 3,280.6 . 365.4 419.4 2,890.9 6,956.3 21.0 8,805.4 59.0 1,703.7
2000 3,694.5 381.1 440.3 -3,199.6 7,715.6 2.0 9,644.4 59.0 1,866.0
2001 4,2931 3974 463.2 3,587.1 87408 - 200 10,925.9 59.0 21140
2002 4,973.8 © 414.0 486.1 4,014.3 9,888.2 20.0 12,360.3 59.0 2,391.5
2003 5,750.9 212 5092 4,483.8 11,1750 19.0 13,796.4 59.0 2,669.4
2004 6,640.7 -448.9 5323 4,998.1 12,620.0 19.0 15,580.3 59.0 3,014.5
2005 7,661.4 467.4 355.5 5,560.0 14,2442 19.0 17,5854 59.0 3,402.5
2006 88775 436.5 577.0 6,187.2 16,1281 19.0 19,9112 62.0 3,666.1
2007 10,265.2 506.4 598.6 6862.3 182326 . 180 22,234.8 62.0 4,093.9
2008 11,853.7 527.1 6203 7,588.4 20,5895 17.0 24,806.6 620 4,567.4
2009 13,675.4 548.6 642.2 8368.5 23,2347 16.0 27,6603 6240 50029
2010 15,7674 5711 664.1 9,206.0 262086 - 150 30,833.6 62.0 5,677.1
AGR(%) 14.08 4.74 6537 10.40 11.8¢9 10.82 1028
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Table A3-1 Power Demand Forecast - Central Region Annex 3

Low Case 1993-1995 1996-2000 2001-2005 2006-2010
GDP Growth Rate (%) 4.58 5.86 6.56 7.21
Industry 5.00 6.00 8.00 9.00
Agriculture 342 400 400 4,05
Others 6.00 8.00 850 9.00
Population Growth Rale (%) 2.80 2.50 1.80 180 Pop. 1993 11.0
Urban 4,60 3.80 3.00 3.00 {millon) 2.7 )
Rural 2.20 2.00 1.30 130 83 (Ratio 75.8%)
Year Regional Demand { GWh ) Total Tosses  Qemerzion Load Factor  Peak Load
Industry  Agricullure Others  Residential  (GWh) (%) {GWh) (%) (MW)
1993 224.8 © 142 78.1 260.5 637.6 248 848.1 51.0 189.8
1994 . 2824 1013 108.0 3053 796.7 250 1,062.3 51.0 2378
1995 345.6 121.0 113.0 358.5 938.1 24.0 1,234.4 51.0 276.3
1996 411.8 132.0 118.9 402.1 1,064.7 240 1,401.0 - 520 307.6
1997 488.4 141.4 124.7 452.9 1,207.4 230 1,568.1 520 . 3442
1998 576.5 150.0 130.6 . 5114 1,368.6 210 1,732.4 520 3803
1999 677.5 158.5 1364 5782 1,550.5 21.0 1,962.7 53.0 422.7
2000 792.6 '166.9 142.2 653.7 1,755.4 200 2,104.2 53.0 4726
2001 - 882.9 174.7 147.8 700.3 1,914.7 200 2,3933 55.0 496.7
2002 98328 1827 153.3 769.5 2,088.2 200 2,610.3 55.40 541.8
2003 1,093.4 190.8 158.7 8344 . 22773 19.0 2,811.5 56.0 5731
. 2004 1,216.0 199.3 164.0 903.9 2,483.2 19.0 3,065.7 56.0 624.9
2003 1,351.9 . 2080 169.2 978.1 2,707.3 19.0 3,342.3 57.0 669.4
2006 1,552.7 215.4 174.7 1,067.0 3,009.8 - 190 37158 510 1442
2007 1,736.8 2228 180.1 1,158.4 3,298.1 19.0 4,071.7 57.0 B15.5
2008 1,9085 - 230.4 185.4 1,252.4 3,576.7 17.0 4,309.3 -58.0 848.1
2009 2,070.5 238.2 190.7 1,349.3 3,848.6 16.0 4,581.7 58.0 901.8
2010 2,224.5 246.2 195.9 1,449.2 4,115.8 15.0 4,842.1 58.0 953.0
AGR(%) 14.43 731 5.56 - 10.62 11.59 10.7% 9.96
Basc Case 1993-1995 1096-2000 2001-2005 2006-2010
GDP Growth Rate (%) 535 6.95 724 8.01
Industry 7.46 6.84 9.00 10.00
Agriculture 3.42 5.18 4.00 4,05
Others, 7.00 9.00 8.50 10.00
Population Growth Rate (%) 2.80 2.50 1.80 1,80 Pop. 1993 1.0
Urban 4,60 3.8 3.00 3.00 (million) 27
Rueal 2.20 2.00 1.30 1.30 §.3 (Ratio 75.8%)
Year Regional Demand { GWh ) Total Tosses  Generatlon Load Faclor Peak Load
Tndustty  Agriculiure Others Resldental  (OWh) (%) (GWh) (%) (MW)
1993 224.8 742 78.1 T R60.5 637.6 248 848.1 51.0 189.8
1994 303.7 101.9 109.3 .309.6 824.5 25.0 1,099.3 51.0 246.1
1995 391.8 - 122.5 114.9- 366.0 995.2 24.0 1,309.5 51.0 2931
1996 . 4832 134.7 1217 4214 1,161.0 24.0 1,527.6 52.0 3354
1997 589.8 - 1456 1284 486.8 1,350.6 23.0 1,754.0 52.0 385.0
1998 713.7 155.8 135.1 . 562.9 1,567.5 21,0 1,984.2 520 435.6
1999 857.0 - 166.0 141.8 650.6 1,815.3 21.0 2,297.9 53.0 494.9
2000 1,022.1 176.3 148.4 750.9 2,097.7 - 2.0 2,622.1 53.0 564.8
2001 1,155.3 - 1861 154.6 §27.6 23235 20.0 2,904 4 53.0 602.8
2002 1,303.8 156.2 160,7 9114 2,572.0 20,0 3,215.0 55.0 6673
2003 1,469.7 206.6 166.6 1,002.6 2,845.6 ©19.0 3,513.1 560 716.1
2004 16555 2176 172.5 1,1013 © 3,1469 19.0 3,885.0 560 7920
2005 1,863.8 2200 1783 12076 34786 190 42946 57.0 860.1
2006 2,160.8 2412 184.0 1,332.8 39189 . . 19.0 4,838.1 570, 968.9
2007 24472 254.0 18%.7 1,463.3 4,354,3 19.0 5375.6 510 1,076.6
2008 2,728.4 267.4 195.4 1,599.3 4,7905 - . 170 57717 58.0 1,136.0
2009 3,008.5 281.5 200.9 1,741.0 5,231.9 16.0° 6,228.5 58.0 1,225.9
22010 3,289.9 2964 206.4 1,888.8 5,681.5 15.0 6,684.1 58.0 1,315.6

AGR(%) 17.10 849~ 5.8 1236 1.3 _ 12.91 12.06

© 5A-15



Table A3-1 Power Demand Forecast - Central Region (continue)

High Case ' 1993-1995  1996-2000 20012005  2006-2010
GDP Growth Rate (%) 5.81 7.67 8.01 8
Industry 8.04 8.39 10.00 11.00 -
Agriculture 342 518 4.00 4.05
Others 8.00 10.00 10.50 11.00
Population Growth Rate (%) 2.80 2.50 1.80 1.80  Pop. 1993 11.0
Utban _ 4.60 3.80 3.00 300 {million) 2.7
Ruzal 220 200 130 1.30 : 8.3 (Ratio 75.8%)
Year Regional Demand ( GWh ) ] Tolal Losses  Generalion Load Factor Peak Load
Industry  Agriculture Others  Residential - ( GWh) (%) (GWh) (%) {MW)
1993 224.8 742 . 781 260.5 637.6 248 848.1 51.0 189.8
1994 3100 101.9 113.4 315.7 B40.9 25.0 1,121.2 -51.0 251.0
1995 4058 122.5 119.9 3787 1,026.9 240 - 1,3512 51.0 024
1996 . 5063 134.7 1273 4423 1,210.5 24.0 1,592.8 520 349.7
1997 625.6 145.6 134.7 5167 1,422.7 230 1,847.6 520 405.6
1998 766.7 155.8 1422 603.2 1,668.0 21.0 2,111.4 520 ©463.5
1999 . 932.8 166.0 149.8 702.8 1,951.4 210 2,470.1 530 5320
000 1,127.3 176.3 157.4 816.9 2,278.0 20.0 2,847.4 53.0 613.3
2001 1,28%.4 186.1 164.9 906.1 2,546.5 20.0 3,183 350 660.7
2002 1,472.4 196.2 1723 1,005.4 28462 20,0 3,557.8 550 738.4
2003 1,679.4 206.6 179.5 1,115.3 3,180.8 19.0 3,926.9 56.0 800.5
2004 1,913.¢ 217.6 186.7 1,236.1 3,554.3 190 ©4,388.0 - 560 894.5
2005 2,180.0 2290 193.8 1,368.2 13,9710 . 19.0 4,902.5 57.0 981.8
2006 2,552.9 2412 200.6 1,518.5 4,513.1 19.0 5,571.8 570 1,115.%
2007 29221 2540 2073 1,676.7 5,060.0 19.0 6,246.9 57.0 1,251.1
2008 3,293.8 267.4 214.6 1,843.0 5,618.2 ©17.0 6,768.9 58.0 1,3323
2009 3,6729 281.5 220.6 2,018.0 6,193.0 16.0 73726 58.0 1,451.1
2010 4,062.6 2964 2371 22000 - 67882 150 ~ 7,986.1 580 . 15718
AGR(%) 18.56 5.40 548 1338 14.93 .10 1324
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Table Ad-1 Power Demand Forecast - Southern Region 1

_ Annex 4
Low Case 1993.1995 1996-2000 2001-2005 2006-2010
GDP Growth Rate (%) 8.54 8.54 7.68 6.59
Induslry 11.75 12,00 10,00 8.00
Agricuituce 527 4.50 4.00 3.20
Others 9.30 9.00 8.00 7.00
Population Growth Rale (%) 2.30 2.00 1.50 1.50  Pop. 1993 270
Usban 3.50 2,90 2.40 240 (million) 7.6
Rural 1.80 1.60 1.00 1.00 19.4 (Ratio 72.0%)
Year Regional Demand ( GWh ) Total Tosses  Generalion Load Factor  Peak Load
industry  Apgriculture Oihers Residental (GWh) . (%) (GWh) (%} (MW )
1993 1,739.9 g5.6 3916 1,263.4 3,490.5 22.6 4,506.8 63.0 816.6
1994 2,012.7 117.8 569.9 1,389.7 4,090.1 23.0 5311.8 © o 63.0 - 9625
1995 2,322.4 135.1 605.2 1,541.2 4,603.8 23.0 5,979.0 62.0 1,100.9
1996 2,660.5 146,1 6394 1,700.4 51463 23.0 6,683.5 62.0 1,230.6
1997 3,053.1 155.6 673.6 1,885.3 5,767.5 220 73943 62.0 1,361.4
1998 3,507.7 164.3 707.9 2,097.5 6,477.3 220 8,304.2 61.0 1,554.1
1999 4,033.1 - 172.7 742.1 2,338.8 7,286.7 210 9,223.7 60.0 1,754.9
2000 4,639.5 181.2 7764 2,611.3 8,208.4 20.0 10,260.5 60.0 1,952.1
2001 5,258.9 18%.1 807.0 2,895.0 9,150.0 200 11,4375 60.0: 2,176.1
2002 5,948.0 197.1 837.5 3,204.6 10,187.2 20,0 12,734.0 60.0 24228
2003 6,717.6 205.4 867.9 3,541.,6 11,3325 200 14,165.6 60.0 2,695.1
2004 71,579.4 213.8 B98.4 3,907.6 12,599.2 19.0 15,554.6 60.0 2,959.4
2005 8,546.3 222.6 928.8 4,304.1 14,001.8 19.0 17,286.2 60.0 3,288.8
2006 9,453.8 230.3 955.4 4,697.4 15,337.0 190 18,934.5 60.0 3,602.5
2007 10,440.6 2381 982.0 5,114.1 16,774.9 18.0 20,457.2 60.0 38622
2008 i1,518.0 246.0 1,008.6 5,555.7 18,3283 18.0 22,351.6 60.0 4,252.6
2000 12,697.5 2541 1,0351 60235 20,0103 170 24,1087 60.0 4,586.9
2010 13,991.0 262.5 1,061.6 6,519.2 21,8343 17.0 26,306.4 60.0 5,005.0
AGR(%) 13.05 6.12 6.04 10.13 11.39 10.94 11.25
Base Case 1093-1995 1996-2000 2001-2005 2006-2010
GDP Growth Rate (%) 9.54 10.10 9.01 779
Tndustry 13.36 13.50 11.00 9.00
Agiiculture 5.51 5.00 5.00 5.00
Others 10.50 - 11.00 9.50 8.00
Population Growth Rate (%)} 2.30 2.00 1.50 150 Pop. 1993 210
Urhan 3.50 290 2.40 240 (million} 7.6
. Rural 1.80 1.60 1.00 1.00 19.4 (Ratio 72.0%)
Year Reglonal Demand ( GWh ) Total Tosses . Generation Load Factor  Peak Load
Tndustry  Agnienlture Others  Residential  (GWh) (%) (GWh) (%) (MW )
1993 1,739.9 95.6 391.6 1,263.4 3,490.5 2.6 4,506.8 63.0 816.6
1994 2,061.4 118.5 5843 1,408.8 4,173.0 . 230 5419.5 630 982.0
1993 2,431.3 136.4 6233 1,579.8 4,770.8 23.0 6,195.8 62.0 1,140.8
1996 2,842.2 147.8 664.3 1,761.3 5,421.6 23.0 7,041.1 620 1,296.4
1997 3,324.2 158.0 - 705.3 1,987.3 6,174.8 22.0 7,916.4 62.0 1,457.6
1998 3,889.3 167.5 746.4 2,242.3 7,045.4 220 9,032.6 61.0 1,690.4
1999 4,551.3 176.9 787.6 2,535.0 8,050.8 21.0 10,190.9 60.0 1,938.9
2000 5,326.7 186.4 8289 2,868.9 9,210.9 20,0 11,513.6 60.0 2,190.6
2001 6,120.6 - 196.3 864.8 32200 10,401.8 20.0 13,002.3 60.0 2,473.8
2002 7,012.0 206.6 900.7 3,605.6 11,724.8 20.0 14,656.1 60.0 2,788.4
2003 §m72 217.3 936.5 40276 = 13,1986 200 16,498.3 60.0 3,1389
2004 9,154.6 2285 9724 4,488.1 14,8435 S 190 183253 60.0 3,486.6
2005 10,4442 240.2 1,0082. 49893 16,6819 19.0 20,595.0 0.0 3,918.4
- 2006 11,6913 252.5 1,0385 5,494.7 18,477.0 190 - 22,8111 60.0 4,340.0)
2007 13,0644 | 2654 1,068.7 60326 20,4311 18.0 24,915.9 60.0 4,740.5
- 2008 14,5817 278.9 1,098.9 6,604.6 22,5642 18.0 27,5173 60.0 5,2354
2009 (18,262.6 2932 1,129.1 7,227 24,897.6 170 29,997.1 60.0 57072
. 2n0 18,127.9 3682 1,159.2 7,858.9 27,4542 17.0 - 33,0773 60.0 6,293.3
AGR(%) 1478 ~ 713 6.59 1135 1280 12.44 12.76
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Table A4-1  Power Demand Forecast - Southern Region (continue)

High Case 1593-1995  1996-2000- 2001-2005 2006-2010
GDP Growth Rate (%) 10.43 10.68 10.15 8.71
Industry 14.16 14.50 12.00 10.00
Agriculture 551 500 . 5.00 5.00
Others 12.00 11.50 11.00 9.00
Population Growih Rate (%) 2.30 2.00 1.50 1.50  Pop. 1993 270
Urban 3.50 2.90 2.40 240 (million) 16
Rural 1.80 1.60 . 100 1.00 19.4 (Ratio 72.0%)
Year Regional - : Total Losses  Ueneralion Load Factor Peak Toad
Industry — Agncullure Others Residential  (GWh) (%) {GWh) (%) - (MW)
1993 1,739.9 956 391.6 1,263.4 3,490.5 22.6 4,506.8 63.0 816.6
1994 2,086.0 118.5 6053 14232 4,232.9 23.0 54973 63.0 - 996.1
1955 2,486.9 136.4 649.8 1,611.0 4,884.1 23.0 6,343.0 62.0 1,167.9
1996 2,935.5 147.8 6927 1,812.6 5,588.6 23.0 7,257.9 62.0 1,336.3
1997 3,468.1 158.0 735.6 2,049.0 6,410.7 22.0 §,218.8 62.0 1,513.3
1998 4,099.9 . 1675 7185 23232 1,369.0 220 9,447.5 61.0 1,768.0
199% 4 848.7 176.9 8213 . 2,6384 8,485.2 “21.0 10,740.8 60.0 2,043.5
2000 5,735.7 186.4 864.2 2,998.1 5,784.4 20.0 12,230.5 60.0 2,327.0
2001 6,665.0 196.3 905.2 3,380.3 11,136.9 200 13,946.1 0.0 2,6534
2002 7,721.7 206.6 946,3 3,8242 12,698.9 200 15,873.6 60.0 3,020.1
2003 8,928.2 2173 9874 4,302.5 14,4354 20,0 18,044.3 60.0 3,433
004 10,309.6 2285 1,028.6 " 4,827.9 16,394.5 19.0 20,2401 60.0 3,850.9
2005 11,894.2 240.2 1,069.7 5,403.2 18,607.3 19.0 22,972.0. - 60.0 4,370.6
2006 13,467.5 2525 1,103.5 5,985.0 20,808.6 19.0 25,689.6 60.0 4,887.7
2007 15,2220 2654 1,i374 6,606.4 23,2311 18.0 28,330.6 60.0 5,380.1
2008 17,1848 218.9 1,171.2 7,265.3 25,9042 18.0 31,5%0.5 60.0 6,010.4 .
2009 19,385.6 293.2 1,204.9 79763 28,860.0 17.0 34,7711 60.0 6,615.5
210 21,857.0 3082 1,238.6 §,729.6 32,133.4 17.0 38,714.9 C60.0 7,365.8
AGR(%) 16.05 713 701 12.04 13.95 13.49 1381
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Table A5-1 Power Demand by Province (Low Case)

Annex 5

1993 1995 2000 2005 2010 AGR
GWh  Share(%)| GWh Share(h)| GWh Share(h)| GWh Share(%)] GWh Share(%h)|93-10(%)
Northern Region 38187 1600 44839 1000 69388 1000 11,7436 100.0 19,7760 100.0 10.06
1. Tuyea Quang 283 0.73 323 0.72 413 0.59 65.2 0.56 1052 0.53 8.03
2. HaGiang 5.0 0.13 6.6 0.15 13.8 .20 287 0.24 53.9 0.27 14.93
3, CaoBang 11.2 0.29 14.5 0.32 214 0.31 39.1 .33 68.7 0.35 11.23
4. Lang Son 31.0 0.80 374 0.83 59.2 085 1104 0.94 195.8 0.99 11.45
5. Lai Chau 6.6 0.17 74 0.16 203 029 37.9 0.32 672 0.34 14.64
6. Yen Bai 26.0 0.67 324 0.72 45.9 0.66 763 0.65 127.0 0.64 9.78
7. LaoKay 10.5 0.27 20.9 047 617 0.89 1172 1.00 209.9 .06 1929
8  BacThai 283.5 131, 3137 7.00 463.9 6.63 691.9 5.89| L0731 543 8.14
9. Sonla 8.5 0.22 8.5 0.19 22.6 0.33 49.7 42 95.1 048 15.23
10. HaTay 197.0 508 W22 5.07 322.4 4.65 4943 421 781.8 195 844
11, Hoa Binh 52.4 135 65.4 146 1017 1.47 15010 129 2335 . L8 9.9
12. Quang Ninh _180.4 4.65 2142 . . 4.78 3169 4.57 541.8 4,61 91718 4.64 10.04
13. Vinh Phu 288.6 744 323.5 .21 405.9 5.85 560.7 4.77 819.5 4.14 633
14. HaBac 223.0 515 240.9 537 3473 5.0 534.7 4.55 847.9 429 817
5. Hanoi 1,044.1 26.92| 1,207.1 2692 1,841 2629( 30294 2580 50442 2551 .71
6. Mai Phong 4193 10.81 4927  10.99 939.2 © 13.54] 1,950.1 16.61( 3.6400 1841 13.56
17.” Hai Hung 256.4 661 2954 6.59] 4109 592 7309 622[ 12659 640 9.85
18, Thai Binh 9.4 233 113.8 2.54 194.6 281 316.5 2.70 520.2 2.63 10.84
19. Mam Ha 222.6 5.74 268.1 5.98 417.5 6.02 662.5 5.641 10721 542 9.6%
20. Ninh Binh 4.0 1.65 73.1 1.63 1199 173 226.0 1.92 403.5 2,04 11.44
21. Tharh Hea 283.1 7.30 310.7 693 462.5 6.67| - 14l4 6.31] 12076 6.1 891
22. HaTish 29.9 0.77 331 6.74 81.2 i.17 188.5 1.61 3679 1.86 15.92
23. Nghe An - 1167 3.01 144.6 323 244.7 3.53 399.5 3.40 658.2 3.33 H).Tt
Central Region 637.6 10000 9381 100.00] 1,7554 100.00] 2,707.3 100.00] 4,1158  100.00 11,59
24. Quang Binh 27.9 4.37 47,8 5.09 M0 . 439 1203 4.44 1842 - 448 1175
25, Quang Txi 20.3 3.18 302 322 55.8 348 92.3 341 146.3 358 1233
26. ‘Thua Thien Hue 63.8 10.¢0 107.1 1142 208.2 11.86 3153 1065 473.8 i1.51 12.52
27. Quang Nam Da Naag 1794 2813 2512 2742 4912 2798 7803  28.82] 12081 2933 i1.87
28. Quang Ngai 372 5.83 52.7 5.62 1E3.1 644 1793 6.62 712 8.74 12.55
29. Binh Dinh 1.1 11.15 1022 (0.90 2000 1139 3108 1148 474.7 11.53 11.82
30.. Phu Yen 21.8 3.43 31.8 339 75.7 4.31 1189 4.39 182.9 444 133}
31, Khanob Hoa - 1439 .57 2087 2224 3558 2027 5058 18.68 i 17.68 10.00
32, Gialai 23.9 375 333 354 56.1 3.20 107.4 3.97 183.4 446 12.73
33, KonTum B.0 125 173 1.85 31.0 1.77 412 1.52 56.1 136 12.17
34. Daclak 40.4 6.34 49.8 5.30 ¢1.4 5.21 135.8 5.01 201.3 4.8% 9.90 .
Southern Reglon 34905  99.08] 46038 99.98] 82084 5999} 14,001.8 100.00] 218343 100.00} . 1139
35, BinhThuan 251 072 29.8 0.65 65.4 0.80 140.4 1.00 242.0 1.t 14.25
36. NinhThuan 27.6 0.79 41.2 0.90 W) 087 1189 0.85 183.4 0.84 §1.79
37. Lam Dong 456.1 132 661 £.31 130.4 1.59 2891 2.06 503.7 2.31 1511
38, Ho Chi Minh 19889  56.98] 2,5150 5463 41260 S0.27| 65382 4670 57995 4488 2.83
39. Song Be 62.8 1.80 . 90.1 1.96 147.0 1.79 2682, 1.92 432.1 1.98 12.01
40: Tay Ninh 40.1 115 S651 .14l 134.6 1.64 251.9 1.80 410.5 1.88 14.66
41, Dong Nat 436.0 12.49 613.8  13.33] 1,2275 1493 21566 1540 34126 15.63 12.87
42, Vurg Tau 119.0 3.41 1583 344 433.5 528 905.9 650] 1,554.0 7.12 1632
43, Long An 67.0 192 - 935 2.03 133.1 1.62 230.8 1.65 3628 1.66 10.44
44.. Doog Thap 60.4 173 - 91 2.00{ 162.0 1.97 289.7 2.07| . 4624 2.12 1272
45, An Giang . 830 2.52 -104.0 . 226 169.1 2.06 299.8 2.14 476.6 2.18 10.45
46, Tien Gianp 838 240 120,3 2.6§ 210.0 2.56 3322 2.37 497.3 228 LLOS
47. BenTre 311 0.89 50.0 1.09 100.9 123 178.2 1.27 827 129 i3.87
48. VinhLong 353 [.01 62.5 1.36 i03.4 126 171.6 123 263.9 121 12.57
49. Tra Vinh - 18.5 0.53 44.4 0.97 B33 1.01 149.2 1.07 238.4 1.09| . 1623
50. Cantho 125.7 3.60 153.7 3.34 332.0 4.04| . 639.7 4.571 10558 4.84 13.34
51, Soctrang 3LE-. 089} 484 1.5 124.5 152 224.0 1.60 358.6 1.64 15.47
52. kien Giang 155.0 4.44 191.9 4.17 343.6 4.19 584.8 4.18 910.9 4.17 10,98
53. Mioh Hai 48.5 139 688 . 149 1.34 2278 1.63 386.5 117 12.98
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Table A5-1 Power Demand by Province (Base Case}

1593 1695 2000 2005 2010 AGR
GWh  Share(%)| GWh Share(%)] GWh Share(®)} GWh Share()| GWh Share(%)| 93-10(%)

Northern Region 38787 100.0] 4,582.6 100.0] 73222 100.0] 12,9802  100.0| 228126 100.0 10.98~
1. Tuyer Quang 283 0.73 33.2 0,72 43.0 0.59 - 712 0.55 120.1 0.53 8.67
2. HaGiang 5.0 0.13 6.9 (A5 14.3 020 324 025 63.0 028 16.02
3. Cao Bang 11.2 0.29 15.0 0.33 227 0.31 43.6 0.34 79.8 035 12.22
4. Lang Son 31.0 0.80 38.5 0.84 62.8 0.86 123.0 0.95 2217 1.00 12.44
5. Lai Chan 6.6 0.17 15 0.16 21.9 0.30 42.6 0.33 78.6 0.34 15.69
6. YenBai 26.0 0.67 334 0.73 485 - 066 84.3 0.65 146.4 0.64 10,70
7. Lao Kay 0.5 0.27 2.6 0.4%9 68.1 0.93 1334 1.03 47.0 1.08 26.43
8. BacThai 283.5 731 318.7 6.95 486.2 6.64 754.7 581 12214 535 8.97
9. Sonla 8.5 0.22 85  0.19 24.2 0.33 56.1 0.43 L7 049 16.33
10. HaTay 197.0 5.08 322 5.07 3383 4.62 540.8 4.17 892.7 3911 9.29
11. HoaBinh 52.4 135 67.5 147 108.0 1.48 166.1 1.28 267.1 1.17 10.06
12, Quang Ninh 180.4 4.65 219.7 4.79 3343 4.57 5991 4.62] 1,05%4 '4.64 10.98
13. Vinh Phu 288.6 7.44 329.2 7.18 4212 5.75 603.5 4.65 920.2 4.03 1.06
14, HaBac 223.0 375 243.8 532 362.6 4.95 583.2 4.49 966.7 4.24 2.01
15, Hanoi 1,044.1 2652} 1,233.7 2692 19222 2625] 33415 2574} 58019 2546 10.62
16, Hai Phong 419.3 10.81 5047 1101 10030 13707 2,193.3  1690[ 42619 18.68 14.61
17. Hai Huog 256.4 6.61 3018 6.59 430.7 5488 807.5 6.221 14624 641 10.78
18. Thai Binh 50.4 2335 1176 2.57 207.8 2.84 3513 2.7t 6007 2.63 11.79
19. Nam Ha 222.6 574 275.5 6017 4423 6.04 730.8 - 5.63F 1,2322 540 10.59
20, Nioh Binh &40 1.65 4.6 1.63 126.8 1.73 251.8 1.94 469.0 2.06 12.43
21. Thanh Hoa 283.1 730 3152 6.88 484.6 6.62 813.0 626 13837 6.07 278
22, HaTioh 259 0.77 337 0.73 873 1.i9 213.7 1.65 433.2 1.90 17.04
23, Nghe An 116.7 3,01 149.2 325 260.8 3.56 443.1 341 759.8 3.33 11.65
Centrai Region 637.6° 100.00 9852  100.00F 20977 100.00f 3478.6 10000 56815 100.00 13.73
24. Quang Binh 2.9 4.37 51.6 508 910 4.34 153.7 4.42 253.8 447 13.88
25. Quang Tr 203 3.18 321 323 66.7 3.18 119.6 344 204.0 .59 14.55
26, Thua Thien Hue 63.8 10.00 1153 11.59 2517 12.00 407.1 11,70 655.0 10.53 14.69
27. Quang Nam Da Nang 179.4 28.13 2700 2133 587.6  28.01} 1,007.0 2895 1,676.1 29.50] . 14.05
28 Quaeg Ngai 372 583 537 5.60 1371 . 633 233.1 6.70 386.3 6.80 14.76
29. Binh Dinh 71.1 11.15 108.1 10.87 2441 11.44| ~ 4008 11.52 657.1 11570 13.98
3G. PhuYen 11.9 343 337 3.39 929 4.43 155.6 447 2557 4.50 15.56
31. Khanh Hoa 143.9 22.57 2250 0 2220 419.5  20.00 637.0 1831 9841  17.32 11.97
32. Gialbai 23.9 375 35.0 3.52 65.8 3.14 140.3 4.03 239.1 4.56 15.05
33, KonTum 8.0 1.25 19.1 1.92 37.6 1.79 523 1.50 175.7 133 14.16
34. Daclak 40.4 .6.34 51.5 5.18 107.8 5.14 172.0 4.95 274.6 4.83 11,93
Southern Region 34905  100.00] 477208 100.00] 92109 100.00f 16,681.9 100.00] 274542 100.00] 12.90
35. Binh Thuan 252 0.72 30.5 0.64 743 0.81 F71.1 1.03 310.8 113 15.94
36, Ninh Thuan 27.7 0.79 43.4 0.91 80.4 0.87 141.8 0.85 2305 0.84 13.28
37. Lam Dong 46,1 132 62.3 1.30 148.8 1.62 353.5 .12 648.7 2.36 16.83
38. Ho Chi Minh 1,988.8 56.98| 2,593.8 54.37] 45782 49.70| 7.689.0 46.09| 12,1743 4434 11.25
39. Soug Be 62.9 1.80 942 1.98) 1643 1.78 3207 1.92 546.1 1.99 13.56
40, Tay Ninh 40.2 115 69.0 145 1546 1.68 3059 . 1.83 524.0 1.91 16.30
4k, Dong Nai 436.0 12.4% 640.5 1342 135965 1516 2,594.6 1555 4,322.0 15.74 14.45
42, Vung Tau 1159.§ 341 1643 ~ 344| ° 5032 - S546| 1,117.6 6,70] 2,003.4 7.30 18.06
43. Loag An 67.1 L92 97.5 2.04 146.4 1.59| - 2723 1.63 453.8 1.65 11.90
44, Dong Thap 604 1.73 96.8 2.03 182.9 1.99 347.6 2.08 585.1 213 14.29
‘45, Anp Giang 88.0 2.52 106.5 223 186.7 2.03 355.2 2.13 598.3 2.18 11.93
46. Tien Giang 838 . 240 125.8 264 236.3 2.57 393.9 2.36| . 62L0 226 12.50
47, DenTre © 310 0.89 52.9 1.11 1155 125 2152 129 358.9 1.31 15.49
48, Vinh Long 1352 1.0t 66.6 1.40 116.9 127 204.9 123 3318 121 14.11
49. Tra Vinh 184 0.53 483 1.011 7 96.1 1.047 1812 1.09 303.8 1.11 1191
50. Cantho 125.8 3600 158.1 3.31 3716 4.10 T74.4 4.64) 13467 4.91 14.97
51. Soctrang 31.0 0.89 51,0 107 1447 157 2731 1.64 458.1 1.67 17.16
52, ‘kien Giang 155.1 444 197.5 4.14 384.4 4.17 6955 417 1,1440- 4.17 12.47
53. Minh Hai 48.6 1.39 719 1.51 123.1 1.34 274.5 1.65) - 4929 1.80 14.60
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Table A5-1 Power Demand by Provinee (High Case)

1593 1995 2000 2005 2010 AGR

GWh  Share(%)| GWh Share(%)| GWh Share(%)| GWh Share(%)] GWh Share(%) 93-10{%)

Northern Reglon 78787 100.0| 4,6366 1000] 77156 100.0] 142442 100.0] 262086  100.0 11.89
1. Tuyen Quang 283 0.73 335 072 4.6 0.58 771 0.54 136.7 0.52 9.70
2. HaGiang 590 0.13 70 015 16.0 021 36.3 0.25 73.5 0.28 17.07
3. CaoBang 11,2 029 153 0.33 239 0.31 48.0 034] - 921 035 13.17
4. lang Son 31.0 0.80 81 0.84 66.4 0.85] 1359 0.95 263.2 1.00 13.40
5. LaiChau 6.6 017 7.6 0.16 38 031 47.7 033 91.4 0.35 16.73
6. YenBai 26.0 0.67 34.0 0.73 510 - 0.66 922 0.65 167.8 0.64 11.60
7. LaoKay 0.5 0.27 235 0.51 747 0.97 150.1 1.05 2882 1,10 2153
8. Bac Thai 283.5 7.31 3214 6.93 509.6 6.61 819.5 575 138713 529 979
9. Sonla 8.5 022 85 0.18 261 0.34 63.0 044 130.6 0.50 17.41
10. Ha Tay 1970 5.08 234.9 507 3542 459 58738 4.13] ~1,016.0 3.88 10.13
11, Hoa Binh 524 135 68.7 148 114.2 1.48 181.2 1.27 3041 1.16 10.50
12. Quang Ninh 1804 4.63 2221 4.80 3515 4,561 6571 461 12171 464 1189
13. Vinh Phu 288.6 7.44 3323 - 117 435.7 5.65 646.0 454 1,034 3.94 7.78
14, HaBac 223.0 595 2454 520 378.9 4911 6335 445] 1,1001 420 9.84
15. Hanoi 10441 2692] 1,2483 2692 20221 2621 16597 25.69| 6,660.9  25.42 11,52
16. HaiPhong 4193  10.81 5112 11.03] 1,02 13.88) 24448 17.06) 4,9619 1893 15.64
17. HaiHung 2564 6.61 305.3 6.58 450.1 5.83{ BB4.O 621 1,681.8 6.42 11.70
18, Thai Binh 20.4 233 118.7 2.58] . 2213 2.87| 3867 271 680.2 2.63 1270
19, NemHa | 222.6 574 219.6 6.03 467.0 6051 7999 5621 14100 5.38 11.47
20, Ninh Binh - 64.0 165 154 1.63 134.0 174 2783 1.95 542.7 207 13.40
21. Thanh Hoa 283.1 7.30 KIVN 6.85 5081 . 658 8870 6231 15814 6.03 10.65
22. Ha Tinh 29.9 0.77 339 073 94.3 1221 2401 1.6% 507.2 1.94 18.13
23. Nghe An 116.7 .01 1516 327] 2772 359 4875 342 8728 333 12.56
Central Reglon 976 I000] 1,0269 i00.00] 22180 100.00] 3.971.0 10000 6,788.2  100.00 14.93
24. Quang Binh 279 4.37 537 523 98.4 432 1753 442 3033 447 15.08
25, Quang Tu 203 3.18 332 323 724 3.18 1372 346 245.2 3.61 15.7%
26. Thua Thien Hue 638  10.00 119.9 1168 2746 1208 4652 171 7823 1152 15.89
27. Quang Nam Da Nang 1794 28.13 2802  27.2% 6384 2802| 11526 29.02] 20082 2058 15.27
28. Quang Ngai 372 5.83 573 . 5.58 14%.7 6.57] 2674 6.73 4633 6.83 16.00
29. Binh Dish 711 1115 1114 10.85 2611 1146 4582 11.54 786.0 11.58 15.18
30. PhuYen 219 3.43 348 3.39 1019 447 178.8 4,50 306.8 452 16.81
3t, Khanh Hoa 1439 2257 2278 2218 4531 1989 7198 1813| 11636 1714 13.08
32. Gialai 239 375 36.0 3.51 710 . 312) 1623 4.09 3142 4.63 16.36
33. Kon Tum 8.0 125 201 1.95 411 1.80 591 1.49 89,1 13 15.26
34. Dac Lak 404 6.34 52.5 5.11 1163 5.11 195.1 4.91 326.3 4.81 13.07
Southern Region 34505 10000] 4,8841 10000] 97844 10000 18,607.3 100.00] 32,1334 100.00 13.95
35. Binh Thuan 253 0.72 310 0.63 703 081 1937 1.04 3690 115 17.31
36. - Ninh Thuan 22.7 0.79 44.7 0.92 85.6 0.87 158.2 0.85 269.5 G841 :14.33
37. Lam Dong 46.1 132 63.7 1.30 159.2 1.63 401.0 215 771.6 240 18.02
38. Ho Chi Minh 19888  S6.98  2,647.3 5420 48374 4B4d| 85114 43,74 14,1430 4401 1223
39. Song Be 62,9 1.80 970 189 1743 1.78] 3590 1,93 642.1 200 14.65
40, Tay Ninh 402 115 715 146 1660 1701 3447 1.85 618.6 1.92 17.44
41, Dong Nal 4360 1249 §58.6 13.48| 1,493.0 1526 29078 15.63] 50768 1580 15,53
42, Vung Tau 1191 341 168.3 3.45 5423 554} 1,267.9 681 2,380.2 741 13.27
43, Long An T W R /2 100.2 2.05 154.1 1.58| 3028 1.63 530.8 165 12.94
44. Dong Thap - 604 173 100.0 2,05 1950 199 3896 209 687.8 2.14 1539
45. An Giang 88.0 252 1081 2.21 196.6 201 3957 213 700.9 218 12.98
46, Tien Giang 83.8 2.40 129.5 265 2515 257 - 4316 235 7228 225 13.51
47, Ben Tre nge 0.89- 54.8 112 123.% 127]. - 2416 130 422.1 13 16.60
48, VYinh Long 352 1,01 69.4 142 124.9 1.28| - 228.8 1.23 3882 1.21 15.16
49. Tra Vinh 18.4 0.53 508 . 104 1037 106 204.2 1,10 358.1 111 19.06
50, Can the 125.8 360 1609 329f. 4032 412 BILY 469 1,590.4 4.95 16.10
51, -Soc trang 310 089 528 1.08 1562 1601 3078 1.65 540.1 1.68 18.30
52, kien Giang - 1551 - 444 201.3 4121 4075 4,16 7149 4.16] 173381 4.16 13.51
$3. Minh Hai 48.6 1.39 74.0 1.51 130.5 133 3083 1.66 583.5 1.82 15.74

. 5A21



(L) Py Al

688 wuw e vl ] 0LSS TS OLRF 996E EEPE DROE T BT T 6 AN TAR -1 E6ST . 0BT )
209 Y28 SE1S TADS 005k 150F  6S8E S9EE  9RT  LEST wLIZ 1981 728t 89l T§9E | L9l 19 Tzt LA % g (gm0} condmnswoo ssn-pog - .
: : Wepadueg
¥5¥9  SEl9  SU8S  GI5s  GPES  ¥SES  SB1s UGGk £olv  [L5y LGt U6lv B9y  6BIw  E¥OF | GC6E  ®OLE  FISE  O¥eE  ¥OZE GaLs) Ja5 7 condesens *8n-a LL
TUEL  UERD  $SIET  LRUL TEOL C @E06  E4E LRI GLOR  B4L IR FLlL POSY 9B 9Ly SB9 RS gRES €% LLIS (mm/sas (360) dog 34D D
TS88  TRLR LY8L (372 TSES  SBES SERF FRRE SFD TeLE QI 0TE GWOE FREL  CER 0 L9ST SNEZ THOZ  LERL el {eydwopym)) dog pererseg ARGt
Vie  TEAL  ¥LIL S8 0T 908y Lify 90 $ESE OTSE STZE WOOE WS 9T 6§9T TS ELIZ ZWBL G691 u69i  (mdmm) dog s wondiesaco sl
g TR Y3 R K0T 9TSS 2Ry SWy IETF E50F  SUBE WSE 9THE #ZIE 906 oA AR~ A A AR A o< A o) C A A+ 4 {SN&96T ToNOE) 440
LS SULS €98 SKSS PSS IES S9TS 8IS WOS  eUey WS ELy L% W Tk e YTy 9€Tr  STOF Y6 (uommp) wopmpnded  d.
S60LS 98I0 QLMY OOKLE  PUMIE  TS9RT  LLGW  ¥IORC  WEOIZ  LSRST  OTSOL . G9EST  GEewl  ERPET  LE9TT  SLIND 9786 OWME | S6EL  TL6P (a0} pressusg fpueorg
(TS ¥EESy  OSTOP . BEZFE Q9S6C  SRGIT  LWOET  LITIZ 9SWST 9SWAL TIPST RSERL  BSLEL EDSTL  SBIT pTHOL 6968 TRLL 6689 SB¥R (L) vondwesnes ss-pu3 g,
PoOTERL
809  ¥¥i9  L1i8S  CL9s  68%s  OLES  G8I5  L98S  96ls  [1Z5s. E96F  6BLb  L6Eh QOIS gEEy @605 SIS S0E5 | LSES 9655 TS15/178) 200 7 VORAWISacs 351-p0A e
TESS W09 FEI 9PID OE09  LUBS L9 FI9S  TIZ LuR9 SLER  SEE9 EWLY L 0% ZOW  ¥IIS £E09  DEIS . ST 6EHS (nudeD/Sns £96T) 04 ITD D
SPW  ®Er  Tikk  E%IF  TZIP EPEE STLE TREE SUBE 61 EI6E EWLE  LULE 0 FESE L9EE OWEE  pERE ZWIE 9018 #TEE (e dog /paressussy Amimor
LTE TEE OV WIS OUEE  TEIE €005 S6IE  RTIE OWSE  TEME  BUZE M99 VUEE  EGIE 216 L9TE T0E .56 TL0f (mudeojan) dog/ uopdwnmuno v8-ped
THE 6UBE  IFBE BSLE  T¥SE  IEEE &0l £r0f pUSE Lrge EUSE T6EE 8 SUIE  S5&E TR B W W S _ (SN$LR6T TONNG) 40
WP T K TR RS 9ELS 98 LS SEEE 90T OS Wer s Wi SU%  SUSH  pUvk T'Eb 0T 6O0F ~ {suomm) wopEiodog J.
YOEGT  SE9TT  TebLZ  LESST  9GWE  MOTY TORGT  9LLIZ ESEOE . TPIT - OISGL  OWRST  600BT L0997  TPSST  OBOST - PLerl | OUHET LMOEL - 9BILT (WMD) poreronsg AR
SYEST - woREl  RIEZ eI GBLET 60641 MISST  OEORL  OZZLL  BESST - WERLL  SECT  EOLLT - LTSS Owkl  OZEMT  GLSET 9BGZT . TERTL  T9SEI (L0} vopdmmemoo 3-pu2. .
FenSdme g
TS5S  TIZ§  9BIS  [LiBr S8y  Lil¥ 9% Sokv . §eLr | 9ol EA0F - 610F  ZW0F  OkeE  P6LE  SESE  SIME  ATHE URIE 60IE (31574} 4a5 7 vondmnemos 28-7v L
LT €LYT soesT BTLIZ 80T LTT6T OIest Faeel LEIBT L5981 FA6LL TERLL &EL9T FA-144 FieFt &6Trl FLEET SEPTT 3 214 B'e81T (mde/sng (36%) <og 409 9.
60T T6FY  OOSET  eST  QOOUT  9uZOl  VEL6  TEEE  9B6R  USEE pOTR £29¢  6BLL SIEY TLTY LBES RIS Tk Ve 6P (mdwo/gea) dog fpminauag GRSty
YESFT  TEEZT  §ROTT £650T  ST96  ZEIS  ST® LS 6188 s6sr S9N ®GOL YW V069 0995 REZS L €9y OuEE | SLE (Wideomac) dog/vopdmawaos 35-pog
&8y WS STy 89eE e 9TE 966 16T - L6 BULZ ITST WK UL W 96l 9ERT  POLT  STST  EUSL el (SNsL36T BOTINE) 4O
e BUSt et SELL w91 ES9T ITOT ST LZST &Rl TSPE EURL SUED WUED | BUEL pRTL 56T 9TIL ASTT 60T {SuoTTID TonRiod 4.
05667  SSTIT  BELET  S6L0T  SELST  9WEPT  TRRST  weSyl  Tzefl £EIZT 6SLIT ZLLOT C 0€0OT 6516 W - OTSL ) BRLS BOES 3Ly (D) parrieman AL
SYLLZ  BOSEZ  SOPIZ  RLERT  EK99T  960ST  9SOPT  EOTSL  ISSTL  IMIL  LP901 - €086 2626 B9bE  LEWL 069 518¢ [ S < V5 S (a0} vopduncues s8f-pud - X,
EINEN
YLk T35k ©9Ey  TBEP GO  ELlF  b6Zy  ¥YG6E  SWEE  vL9L  BS9L OO L6SL  ULEL  SLIE &S0 . ¥80T  PEGT . bYRI . SuST (5ni§/) 2D/ wondinsuod 360 pag [ -
£¥95  PIbS  SLIS  6TEF  [Lov . e L9fy o6l P9l TL6E GTLE S0SE P19 BIvE SB2E TTIE TEST - THET IR - LR (mdeysirg 86T dogi 4TS D.
96  OouT  gge ®EET T 090 TR0Z SRl TTOL FLRT S0t SWT 096 giR $6. B [ 198 g - (mudeonimy) “dog pariouag ARG
SE9T S 657 U9 G161 PRT TSl 9USL §S9L T90L 6% £16 »o8 L 372 §89 P T8 S0 Ly {rdwomay) dog ! vondmneuoo 2(1-pr
SREHL LUBE  WTE  WC9R WEOR | LESL v EFEy W9 I LELS  LSIS  65SS  SYE W% TREr  WRSD ZIE &SD 06TE - (SN$£861 voRMe) 40D
JOBBT  IETEL ETRL O SOSLL G6TLL 66BST  ZOO9L  MOEST  RUO9T  OTUSL  STBST  EIST ERYL 9TSeD Torl TSEL 6%EL GSTEL S6LL I¥SZL {scorm) vogended 4.
€ESKS  STI6F 09TV OTSTF  QUOLE  OIBYE  IbSPE  P9SOE  zSte U100 #RSST  #SEST  pE¥T  LRTT LOETL . LZIOL  BLZ6 (A% WL SEI (G5 prenanse Koo
096k GE9bF  QWZOF  QTRLE  OIOEE  6ZTIE  G6OIE  BZELZ  wOSYE 16991  SHEST  GIRET  LIRTL  ZRTD 100 bI16  COSEB . IBSL £rS9 . 1TSE (D) 9ondmneuce 35- 79 Ha
- S0P}
TEET 561 1144 6851 8861 LB6T 738 p>154 +oEl £951 ZRET 86T u8sT 6L6T RLST LLET §L6T SL6Y PLEL £L6T

SALN UG TESY PAIARS O 5101 301Ru) SPHINNE U T-5°5 J1Ge).

5A22



ge BRI WIE SlE WR0E EUOE 968 EERE B9 06 ST (coemmp) vonwiedog 4.
66811 0PSOl 1916 0eL [ E16t 988t 08EE 00L2 9% 6LET (q9) ps1oae0 Qomeetg
2666 388 oril B5ER 053k E0SE 200E bore £0TT 2651 [iT2%8 (an) conditeseeo #6n-pry J.
13 TLET [1753 s96T $961 7961 3961 5961 17 €961 94T w0 nog
. 7661- 1661 “T66T-066 T C66T-686T SARUn0) (T O-TON JO SOURIEY pUR SINSREIG &g 'QITONT § PIOS
661 66T 05ST £86T I3 1361 861 3731 ¥R6L £REL 7851 8L 0851 [ RL6L 7z 9261 SLEL PL6L T8l
TR Tem o6 LGB TS O0sE  OL&E  Eoes  Sus gy cOf wess  ITDD TS U%6s G985 LBE 6998 EMS 90T TSASR 0D 7 ondwreacd 260 BT 1a
vzosL T  WUSIe  TRISY  CEN9  SLuS  YOSTS  LTAY  CORE  WERly 060 STVBE  SLENE 0TOSE  CIDEE OIS IME  SLSKT WSREL SO0 (mideyygnt 260 G0N JGD D
ooy 9IS TOOSE FIS0F  wESET 99ESE  SEITT  STET  OUNLT FREET CELCT TS WSV  9WETZ  CTIIT  FESET  TTWT KT TIOCT  EERET (mrd ) -dog /pamausn AR
ez pO9SE  Teb'y TINRE  OLSYE  WUEE BSOS ¥ISLT  LUEST 66T cwrT vlT  SeSTT  TOYIT  OS9ET  USELT  UPSBST  UEAET rwEt gl (nudegac) dog / Topdmnemes s el
yrosi  STovl  €U9EL  STOEL  SVIZL  6RTIL 60O W06 wge  SFe WL S8 S0W W09 K9S ECEF L% TE6E LYLE  HOUE {05861 oD 4QD
w0 WOT  eTOT 1002 6U6T 956l 9EEL bUSE gL 9l £8t L WLl IELL 69T g9l EEvl 91 st gvst (svorm) vonxtoded de
bobEG  RSPYS  T6GS  DLOIB  BSTRL  SLIE  6TETY  BESEE  EZIS  weZey TRy BOSTY L0Tr  LPSEE  9YASE  B9S0E  ISGLT  PISEZ GL¥YID T SELGE {(Ax.0) prrmaamany upald
l9ses  Eizes  viSlE  b9AOL  TLSWL SS9 £6ESF  OR9ES 6106k 961Gy B0y BORGE T9st  SWOLS  GVEEE  LOSBT  CERST  6BTTT  698SL . HIERT - (TD) vondmnseos w(-peF Te
: T ueeNL
TO9 0l TO% B §0%  COMm  Uels  Eexs  9sle SIS TekE EWS O&te  SLOF 60tk  EGGE  OIBE  OBYE  W9SE  SEEE BN ERA) 10D 7 PoRamrsucs S5 L. :
g9z USSTF  6S96E UG9S SEGHE  EOLIE LT WILST YA ETST  LEER B TRERT  T9TSL  S613L  BEP9E L¥IST  SPeEr TERL UOWL (am=/sns (951 dod’ A9 D
oot Wiy SUST T6IZT  FSE0T ST LT  WIVD  FIEET 0wl 9607 WESOL 596 99pe  ETSR  TOEL  FMM EI96 HORF BOER (mudeygar) dog /pavines ApHRet]
VRERT  TEEST  SORET  SEOLT  LUZST  SORYT  FSRYl  SEMET  LuTT 0ST VEIOT TELE  €S16  FIsR IPRL 0999 L0ES ‘Tzos - RO 9eor  (rudwoand dod / oRdoIneuoo 3R .
et 6Tl TOOLl  ZESSL TEML  TYIT  SRUIT SEWOL BURS  6Fe - TR wwl ZEe  GTTL BLL® SYO09 WS e WY Oy (snsLrst Tolrd) Ja2
ooty (TEr (T SETY  8STh RSy BULy  IOF PO T6E EEEE WEE IUSE  CSLE L69E C WE SR'SE FTSE T9WE #EEE (suonmp) wpetedog L.
0605 GUSRTL OLDLOT  TLbWE TS TEAEL 569w LO0BS  BOBES  OSREY  cmier LMK §ezi6  DO9SE  OISIE  LBSST  LILEE  LERSE  SESST  STIRYT . () poeraag QPRI
S68E2T  TZeTl  OCOROU  ZSTR  vO608  UERSP  S9T1Y  UEByS  1Z005  9cBSk  Liw 1894 L6OVE  DL0FE  C66RT  6bIPL  BIROT  GTLLL  LPSCT  SGIEL (D) veadmnos 30-00d J.
RS
e T TPIE Lbe CbE vl CL6L GG LTe Lo v 6609 TO%  FE99  SESs  S¥ss  Awes  vE) (6SS ¥ES (SNAw) 400 7 tondmoeiod 28 Pl Lo
swie  GSE W6V OO¥E  0vE  6SCE BSIE FEOT  OGET  EOS  vORE WLTC TERZ gIYL  POME TSI LB IR S0 TO (udn)/gNt (850 0 I De -
E5cr TS0 SO0SE 669§ TLTE  LWOE TR §URT 6L VHEL vz T9IT LO0L  O9BL 699 BORL . 8091 LesT OUEWL (mdmomax) dod pereiensn PRI
yOOE  TSEE @6l UGE &6 . T9ST ST LI FEIL €L €Wl CELL . CEST gL STMT Tyl gl wsRE EERl o TSI {muteoxqa) “do / mondumsnes 26[-PoS
b W ESE 99'LE  S6SE SEEE EElE LS W W’ ¥ 44 ¥IL gEsl 48T £Lt wol IEST FUST 89T (Snsger oD 4AD
ZLElT  WEOTL SEEIL 680U 9550 ZETOL  TES gT9s - (zes  SKOs  rLiR ISR SR OB ML 6V STEL €L 30 T VA (smapw) voseadod de
7i615  PEELr  BLBEY  vEZOF  BIORE  Si#EEC TLIOE TESZ " erbsz . (69TZ-  O4S0C  SSR TeLt  T9SOT  L9vpl 66T - ORZEL  6Iwil - SESOU 1 . (D) pawats) GPURRE.
ZL6T  Q9TEE  WT6SE  SEEEC  OWMIE  STUL  09GKT  wOBTT  GESET LSLLT ZLWOL  TRerl LBEEL - ¥SETL SOOLL T656 9288 2058 932 SE9L (D) vondnsuod WU Fu
. | emmmd
TR P Ves S 9EE | VIt TWE L. Besl st ST LSEL T SPEl LI 682l ELLL  Lull TEIL wELL (Erean) 300/ ToRemnieo Sl Te
yegT oSSl LZe 0Ll SwT MRl EOLL g9sT THHL €0sT L9sT T st bwL LSpl BOBL SPEL 9Ol FREL G681 69LL (aiden/sng (861 dog/ 2AD D
68 L ¥z | ¥22 e 6vs g5 05 Lals oLE $'EE o0E Tt £ L2 o'vZ ST T g0 bEL (wdeoypang dod pavesan ARIERE
v'ES £ir ¥iv ose ¥er tor 69¢ £ TOE ELL o oIz A4 gt 641 691 o9l g5t 9% vou | (deoma) dody agpdemmsitas s -
yolz SFR el SR UR 9Lt e Lot eeST - BEYL ZT®L LBl Tt ST SPIT swol  SL0T TENOL oL 6U6 {Sn§LB6T vonD) 409
SCEIL 95OIT BTROT 901 POEOT TSI 6T L6 696 EL06  ¥88 L98 SuUee oUT® ELOR L9RL SSOL Lyl WU (suoyp) wondod .

5A-23



[

(sngAs) goo / copduoeos 950-p7F L.

S9RL VBRI L6P.  TOEL  £60L  B9B9  6LY ¥623 5600  6%es  L0L5  Uess  E9ES  TOZS  LS0S | vime  &FSE
g26L 650L  SI9 KIT® €8S LikS §508 OS5k 9TWP LTIP USBE . €6SE SEEE SEIE EE6T 9RLT OOT 9K T {moed/sae 6260 o/ 300 D
¥0L  FEb TT09 0SS BOIS  HROP  S0T  9TEE CEME SPIE S 96sT  YLEL  DLIZ sl . UERT UEOT  £0st (mdeopg ) “dof fparesaces Ansurg
0TS PTHS EF6F  LESP LIy TRLE OME - TROE  FRMZ I ¥WZ OS99l DRL 9L rEr L9 TTLL (endeomao) dog/ condmnewro sypag
P WSH B9 069 LUTS ST®Y  OFW  &¥0r  6ELE BERE 0 €YIE SEEX TSW TEW  WEI K0T SSRL o9l (118 6B6T 2onCE) 4aD
0svs BUZS BSL6 0906 BEWR 0SS L8998 99SE LB OFER  STER BECR WAL SELL OBL BOWL 68T SELL ~ {seomun) onEndod Je
00399 BTS09  LSIES  OSY0S  RE9SP  STEOY  BZSYE  SHLZE  LTMGZ  SGI9T  68TEC  STSOU  OBLBT 67891 BLTST REOST  LWLTL  6TLOT (o) prrwsueg Gpmosgy -
BPGSS  pPSOS  FIRSE  TOTLF  ER60E  THISE  BHSET  GAEVT  PESEZ 9560  TE9BT TS9O B9BPT  REOET  9O9TL  SPEOT . 1§26 008 (tLw0) vondwmnéucs IH0-prY " .
[13 002 2007 00T 9007 S00Z A €007 00T 00T 0002 [2733 9661 66T 9861 5461 Y661 . 661 j
. (2P 350 -1FERI0.]) WINIHA
6105  s¥sv | LiSk SO0  TE9r  ©ew  TOfF | Ly LERE  E9LE  LULE  UPWM . S9SE . CESE | SO SRR 305/ Uondanenos Ih)-pex L.
TISE % L91Z 6¥0r 600 KOS O9RT  ZTIRL  WRLT MR TEST UEST 0ShL - vEMT ERT {mdr)/sns 6661 dod/ daD 9.
UL £0ST TBEL  OEl SOET 02t Teer oS A o9g 78 U ¥l tg9 799 (enddmopgay) dog /paressuss Lomod
o9l TTIL TEE ¥96 TEh L% 008 P [:¢:1) 59 vz wre TES o5 60 (endroyqay) “dog ) uopdmnetoo ssf-pry
STEBY  PI¥LL  SZUSL  SBEEL  GFEET  ELLTT  99LTL  SUIT - #we0l #9201 L6 6558 S6TB 61 [=J 4% {sn1s 6861 wONTED 49
66TL 66T ERER  TIERS 499 bW ESTES  SL19 &HEO9  SIWSS  TETLS  SSP9S  URYSE T WES (Foon) wonendog 4.
S6TZY  GWTLOT  T26H6  II6-  SBLHR  RUSLL  TERY  L6W09 . LVISS  LPI0S  SBLLY  ESTIr  bWISE  EOTLE 65SE (TnD) paeraany ooy
8616 2008 ST68 sy 1819 1995 £505 Ll g oir 698¢€ 0096 £R0E LS6T 647 o124 (TMD) Tondmsuco % - Fa
(333 £68T Z661 651 0661 S6L RE6T R8T 861 S86T 333 367 7861 38T [[T33
. INOIAYA
TGET 'L86T MOOH TR (WIS TYARL, ‘WD Jo oRanda Seaondoqesecy paw Tunewly oeoundon 19} [DRNG) | 0mog
oy Lk TP T95F  TWIP  SSRE EO0LL  O€St  9BSE  6BEL  OarE  QEZE  GWOE 29 GOLL  T6ve Lt 9IOC  G6T0Z - §96L - 9ESl (SEAMY I35 / PoRdmnenas w1 Pog I
FLMZ  FEESL SRR LT SKST TESPT Ol SWIT LSLEL PRROL LEE0T Y6 69 FIZ6.  S698  WESR  [6IR RET® RS 0GRl OTOL (mrdea/s0s £26T) dod/ 3aD D
EFIT LSO €006 LS4 TRl 92ER SE9S TUIS ST €T L0 €990 THEE OSDE 698 LEST 9SET 91T €O HOBL LW (mdwmmy) -dog /pommmeg ARty
LS00 L7226 TSR TOL 6'IM9 9196 WRGr  TEMP  OEZY  SUSE TESE  MOIE S0 9SvZ LOPZ TSTZ SRS EWIT ZOST  zEKL pIsT  (midwma) dog/ sondmmeuos sen-pug
¥TE  869T  L9ST SOUET STIE BE'SY 08U L0091 owRL 69T SLTL TEO0L TTOL 196 %2 58 6L 5% %59 ¥re we (sns:p6t momE) 4aD
65t OST BYFL  pERE SEL OFET 66Tl 9Tl STIL SEIL TSTL SYTT &L E¥0T KO0 696 566 206 58 wE EUR (suopm) vomtadod  de
[ A AUST. EIZET SLUEL TOR'S TIv'E obe's 5599 #16'S 6105 €69 ¥20'e BIYE £1T'E oRE'T 5687 0SRT 935'T SOR'T #5'T oZr't (T D) pamsauzd) Koo
809 9EB'EL #OG'IT TS0l T9LR oLF'L ey wy's BUS 98 990 225 9eL's 0LL'T [ H A RO QLL'e 2641 0F'T fr-a aLo't (D) wondizneuod IR-pOF g,
zL61 18T 0L8T 6961 2951 1968 9961 $96L ¥961 961 7961 96T (291 6561 33 1561 9561 5561 ¥S61 €561 [ TRAIRL,
4TE61 OQIRR, SINEHRIS [VIOGRTL] [RUCNREAYL, PRR Arranojy (FUONYIINGG © SOMn0g
LT FonsmRig AF1oug Jo 00qIR K, IMTRU Rorwotorg ARrany wioy {8y paw Lawmpet gt 3o ANSEI 1 0mos
VT 955 et SLIT  L®EL Q69T OBEL g9zl  Tul gzl £56 SSMw) J(D / CONEEISU0S 95(1-Pud L
06601 6950  Ti86 LLTE SEE” £99L LS. 0969 0'v9y - O'EZY TeLES Cendenysng L861) dodr da9 9.
PESE S0 E£v8r  Twh VE6L TESL TWET LYIL L §US TER f574 (mdzgay) dog panenes Loumy
TRET  ToLz Tovr. U ELSt seTr GEOT OUR 372 09 9§ (endeqang) “dog / condwneos %1-pud
YL SLPE  TE YTEL  OUST 60T ORIZ £¥Sl ge3l a9l 9EsT (SNELECT wonud) Jao

5A-24



Table 5.5-2 Historical Trends of Main Electricity Indicators in Japan

GNP/GDP(87) Population Electricity Consumption Intensity GDP/Capita
Year (10**12 yen) AGR{%) (thousand) AGR(%) (GWh) _ AGR(%). (kWh/Capiia) wh/(1987US$) (1987USS)
1945 na 72,200 16,419 227
1946 18.448 75,750 49 20,805 26.7 275 15614 . 1,755.0
1947 20.300 10.0 78,101 . 3l 23,204 11.5 297 158.26 1,871.3
1948 23.617 16.3 80,002 24 26,863 15.8 336 157.48 2,132.2
1549- 24.546 39 81,773 22 29,867 11.2 365 168.46 2,168.1
1950 - 27.551 12.2 83,200 1.7 33,888 13,5 407 170.30 2,391.7
1951 - 31.266 13.5 84,541 1.6 36,844 8.7 436 163.15 2,671.3
1952 | 35335 13.0 85,808 15 40,182 9.1 468 157.44 2,974.3
1953 - 38141 7.9 86,581 0.9 45,216 12.5 522 164,13 . 3,181.9
1954 39.030 2.3 88,239 1.9 48,004 6.2 544 17029 - 3,194.8
1955 - 43478 11.4 89,276 1.2 53,144 10.7 595 169.23 3,517.6
i956 . 46201 . 63 90,172 1.0 60,967 14.7 676 182.70 3,700.7
1957 - . 50308 . B89 . 90,928 0.8 68,035 11.6 748 187.24 "3,996.2
1958 . 53.768 69 | 51,767 - 0.9 72,104 6.0 786 185.66 4,232.0
1959 © 59.765 11,2 92,641 © - 1.0 84,501 17.2 9Nz 195.75 4,659.6
15960 ©67.239 - 125 93,419 . 08 99,411 17.6 1,064 20470 - 5,198.7
1961 75184 118 - 94,187 0.8 114,575 15.3 1,216 210.99 5,765.5
1962 80.968 77 95181 . 11 . 121,800 - 63 1,280 20827 6,144.3
1963 89,122 10.1 96,156 1.0 139,513 . 145 1,451 216.73 6,694.5
1964 - 97987 0.9 97,186 11 157,208 12.7 - 1,618 22213 7,282.4
1965 104.524 ¥ 98,275 11 168,821 7.4 - 1,18 223.62 7,682.1
1966 116.209 112 99,036 - 08 190,296 12,7 1,921 226,72 8,475.2
1967 128.851 109 100,196 12 - 218,092 14.6 2,177 23434 9,288.5
1968 . 145.400 128 101,331 il 241,860 10.9 2,387 230.30 10,364.1
1969 162.922 121 102,536 12 279,842 15.7 2,729 23781 11,4765
1970 175.857 8.0 104,665 2.1 319,701 14.2 3,055 251.55 12,142.6
1971 184872 - 51 106,100 1.4 345,832 8.2 3,259 258.99 12,585.3
1972 201180 88 107,595 1.4 384,473 11.2 3,573 264.59 13,505.2
1973 210909 - 48 109,104 = 14 421,768 9.7 3,866 27687 13,962.4
1974 210.847 0.0 110,573 1.3 415,936 -1.4 3,762 27312 13,772.9
1975 218074 39 111,940 1.2 428,335 3.0 3,826 2H.T0 14,135.5
1976 227.863 40 113,094 1.0 459,467 7.3 - 4,063 279.17 14,552.6
1977 238.592 47 114,165 0.9 478,752 42 4,194 271.81 15,094.9
1978 250539 . - 5.0 115,150 09 504,255 53 . 4,378 27866 157097
1979 264.306 55 116,155 0.8 529,070 4.9 4,555 277.14 16,435.2
1980 273.043 . 33 117,060 08 520,251 -1.7 4,444 263.80 16,847.3
1981 282.018 33 117,902 0.7 522,662 0.5 4,433 256.59 17,276.8
1982 291329 33 118,728 07 - 521,731 0.2 4,394 247.94 17,723.0
1983 - 259,784 29 119,536 0.7 553,052 6.0 4,627 25542 18,114.1
1984 ' 313.110 44 120,305 06 580,750 50 0 4827 25679 18,798.4
1985 327575 46 121,049 0.6 599,306 32 - 4951 25330 19,5459
1986 . 336,564 29 121,672 0.5 601,808 0.4 4,946 24727 20,003.2
1987 347535 . 31 122,264 0.5 638,128 6.0 5,219 25422 20,5309
1988 - 362929 44 122,783 0.4 672,317 5.4 - 5476 25648  21,349.6
1989 378486 - 43 123,255 04 713,918 6.2 5,792 26115 22,179.6
1090 - 398.606° 53 123,611 0.3 765,602 72 6,194 265.92 23,2913
1991 - 412367 36 . 124,043 03 789,888 . 32 6,368 264.88 24,0406
1992 414660 04 124452 03 797,752 1.0 6,410 26636  24,065.6
1993 414792 00 - 124762 i . 02 " 804,695 0.9 6,450 26859 24,0135
Source : The Energy Data and Modelling Center, "Energy and ECOHOIIHCS SEaIlSt!CS '

: MITI, "Outline of Electric Power Demand and Supply”
~ Note : GNP values are adopted in 1946-1964, GDP 1965-1993, at 1987 constant price (by deflator)
: Exchange rate = 138 45 ycnfUS dollar - :
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Figure 5.5-1 Factor Change in End-Use Consumption (Viet Nam)
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Figure 5.5-3 Factor Change in End-Use Consumption (Thailand)
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"Figure 5,54 Factor Change in End-Use Consumption (S. Korea)
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Increase in each Period

Increase in each Period (TWh)

Figure 5.5-5
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Basic Specifications of Thermal Power Plants

Table 6.1.2-1

Outline of Power Plants under Planning (1/2)

Power

Power Province Staticn Boiler Stack Height Turbine Generator Transformer [Year and Month of
Company Station Qutput - {m) Comunission
(MW) .
Unit Types Capacity Fuel Manu- Unit Types Capacity Pressure Temp- Manu- Capacity Voitage Cooling Method Manu- Capacity Yoltage Manu-
Number (t/h) facturer Number (MW) {kgfem®) rature facturer (MVA) kV) : facturer (MVA) {kV) facturer
%)
Stator Roter
: {Concentric)
(1 Pha lai Hai Hung GO0 2 * N 930 Coal 200 * T 300 169 538. 335 18 - 22 L0 il 322 /220 99/99
P2 Fhu My Ba Ria—VYung 1, 200 N 640 GAS-DO 180 ) 200 128 538 235 13.8 I, H, 250 13.8/220 08/98/98
Tau
. 2 N GAS-DC 200 2 T 300
0 Mon Can Tho 400 2 N 670 Coal 180 2 T 200 140 543 235 13.8 H, I, 250 13.8/220
* NI patural circulation * D0: distillate oil * T: tandem compound
Basic Specifications of Combined Steam and Gas Turbine Power Plants
(New combined cycle) HP: High pressure
LP: Low pressure
Power Company Power Station Province Station Output Unit Number Gas Turbine Exhaust Heat Recovery Boiler Stuck Height
(MW) . {m)
Types Capacity Numbers Turbine Inlet Turbine [nlet Fucl Manufaciurcr Types Capacity Number Manufacturer
(MW} Pressure Temperature (thy
(kg/em®) {°C}
PC2 Pha My Ba Ria—Yung 300 1 123. 4 2 k21 1, 105 GAS-DO HP:  dual 1 100
Tau LP: pressurer {concentric}
300 1 123.4 2 121 1, 105 GAS-DO HP: dual 1
LP: pressure
HP: High pressure
LP: Low pressure
Steam Turbine Generator Travsformer Year and Remarks
Month of
Commission
Types Capacity Number Turbine Inlet Turbine Inlct Manufacturer Capacity Number Voltage Cooling Method Manufacturer Cagpacity Number VYoltage Manufacturer
(MW) Pressure Temperature - (MVA) (ky) (kVA) kY)
{kgfem”) 0 :
Stator Rotor .
T 100 1 HP:  dual Hp: GT 3 13.8 - 15 H, 3 13.8 -~ 15/220 1st GT must
LP: pressure | LP: be completed
. before 1997
ST
T 100 1 HP: dual HP*: oT 3 13.§ -~ 15 H, 3 13.8 ~ 15/220
iP. pressure | LP: ’
ST
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Table 6.1.2-1 Outline of Power Plants under Planning (2/2)

Basic Specifications of Combined Steam and Gas Turbine Power Plants

(Convert existing gas turbine into combined cycle) iP: High pressure

LP: Low pressure

Power Company Power Station Province Station Output Unit Number Gas Turbine Exhaust Heat Recovery Boiler Stack Height
(MW) (m)
Fypes Capacity Numbers Turbine Inlet Turbine Inict Fuel Manufacturer Types Capacity Number Manufacturer
MW) Pressure Temperature (t/h)
(kgfem®) 0
PC2 Ba Ria Ba Ria-Vung (112.5) & 95.4 1 #5, #6, #7 (existing} : N fP: 64.2 3 (Concentric)
Tau . . LP:  dual
pressure
(75) & 36.7 1 #3, #4 (existing) N HP: 64,2 2
’ LP:  dual
pressure
Thu Duc Ho Chi Minh {75} & 36,7 1 #4, #i5 {existing) N HP: 64.2 2
LP: dual
pressure
(existing GT)
HP: High pressure
LP: Low pressure
Steam Turbine Generaior Transformer Year and Remarks
Month of
Commission
Types Capacity Number Turbine Iniet Turbioe Inlet Manufacturer Capacity Number Voltage Cooling Method Manufacturer Capacity Nuraber Yoltuge Mavufacturer
Pressure Temperature (MVA) (V) : (MVA) KV}
(kglen’) €0
Stator T Rotor
T 1 HP: HP: 6T #5, #6, #7 (existing) ' H5, #6, #7 (existing)
LP: 40,6 LP: 497 , , .
St 5.4 (W} | 1 | 11 [ Air I Air | 76 | 1 T w2 |
T H . e HP: G #3, H4 (existing) : #i3, B4 (existing)
LP: 40.6 LP: 487 '
ST 36.7 (0 | 1 ! 1 | Air I Alr | 50 i | e |
T 1 HP: HP:x GT H4, #5 (existing) #4, #5 {existing)
LP: 40.6' LP: 497
ST 36.7 (W) | 1 | 11 [ air | air. ] 50 1 [ e ]

Source: IEV, PCI, PC2, PC3

#! boiler steam coadition
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Table 6.1.2-2a Pha Lai Thermal Power Plant 2 Project

Name of plant
Plant site

Plant capacity
Construction area

Main equiptnent
Boiler
Turbine

Generator
Transformer
Substation
Stack
Station efficiency
Annual availability

Investment cost

Investment cost per
installed capacity
Fuel

Kind

Consumption

Auxiliary combustion
Construction schedule

Construction start

Start up unit No. 1

~ Start up unit No. 2

Economic indicators
of the project

Energy price

EBIRR =

NPV

B/C

Pha Lai Thermal Power Plant 2
Hai Hung province

600 MW (2 x 300 MW)

Inside the plant

Qutside the plant

Ash disposal area

Outdoor, single drum natural circulation reheat

Impulse tandem compound double flow exhaust reheat

condensing

Total-enclose hydrogen-cooled three phase synchronous

N.A.

N.A.

200 m

NA.

Base load and middle load

In the low water level years,
6,500 hours/year :
In the medium water level years,
5,300 hours/year
Estimation by OBCF
9.886.5 billions Dong for Power Plant
354 billions Dong for Transmission Lines
Estimation by Reference in Asian Region:
9,686.6 biilions Dong for Power Plant
354 billions Dong for Transmission Lines
Estimation by Interior Tanff:
9.404.95 billions Dong for Power Plant
288 billions Dong for Transmission Lines

N.A.

Coal

NA.

N.A.

36 months
January 1997
June 1999
December 1999

NA.

15.44%

89.2 million US$
1.1
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Table 6.1.2-2b Phu My Thermal Power Plant Project

Name of plant
Plant site

Plant capacity

Construction area

Main equipment

Boiler
Turbine

Generator
Transformer
Substation
Stack
Station efficiency
Annual availability

Investment cost
Investment cost per
installed capacity
Fuel

Kind

Consumption

Auxiliary combustion
Construction schedule

Construction start

Start up unit No. 1
Start up unit No. 2
Start up unit No, 3

Economic indicators
of the project
Energy price

EIRR
NPV
B/C

Phu My Thermal Power Plant
Phu My village, Chau Thanh district, Ba RAa-Vung Tau
province .
Longitude: 106°30' East longntude
(Latitude:  10°30' North latitude )
Ist stage 600 MW (3 x 200 MW)
2nd stage 600 MW (2 x 300 MW)
Inside the plant
Outside the plant

Outdoor, single drum, radiant rcheat natural circulation
Inside, tandem compound single . flow exhaust reheat
condensing

Inside, three phase synchronous, horizontal axle

Auto transformers 3 voltage 220/110/13.8 kV

Two busbar system with switch gear

180 m :

N.A,

6,500 hours per year (in the year inadequate of water)

97,367 million yen
Foreign currency 73,991 milion yen
_(Local currency 23,376 millionyen )

NA.

Associated gas (1997 - 2008 : 12 years)
Fuel ol (2008 - )
Gas 904 million m*/year
0il 792,000 tons/year

(in case of oil fircd only)
M.A.

44 months

May 1995

April 1998

August 1998

January 1999

Gas 84.33 US$/10° i’
Oil 115.00 US$/ton
15.35% .

78.44 million US$
1.0637
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Table 6.1.2-2¢c O Mon Thermal Power Plant Project

Name of plant
Plant site

Plant capacity

Construction area

Main equipment
Boiler
Turbine
Generator
Transformer
Stack .
Diagram of 220 kV &

110 kV bus bar systems

Station efficiency
Annual availability
Investment cost

Investment cost per
installed capacity
Fuel
Kind
Consumption
Auxiliary combustion

Construction schedule
Construction start
In service

FEconomic indicators of .

the project
Energy price

EIRR
NPV
B/C

O Mon Thermal Power Plant
Phuoc Thoi village, O Mon district, CanTho province

+1st stage 400 MW (2 x 200 MW)

+2nd stage 400 MW (2 x 200 MW)
Inside the plant 19.58 ha

Qutside the plant 8 ha (+1st stage)
Ash disposal area  26.42 ha (lst stage)

High pressure, single reheat
Pure-condensed type
Synchronic, three phases
3 x 1 phase, 3 wind
200 m
Two bus bar systems with by-pass switch
disconnector
31%
2400 - 2600 GWh (base load operating)
US$515.85 million
Foreign currency US$417.7 million
(Local currency 103.2 million US$)

1289.63 US$/KW

Vietnamese anthracite grade coal No. 4

1,118,000 tonnes per year (+1st stage)

Heavy oil is necessary at boiler start-up and partial load
regimes -

48 months

January, 1997

Middle of the year 2000

645 USe/kWh (all taxes, interest 8% year, payment
period 15 years) '

15.50%

87.22 mill. US$

1.120
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Table 6.1.2-2d Thu Duc Power Plant (repowering by combined cycle gas turbine)

9,
(2)
3
)

()

(6)
Q.
®
®)

(10)

(1)
(12)

Name of plant
Plant site

Plant capacity
Construction area

Main eguipment
(existing) '
Gas turbine

Generator
Step-up transformers

110 kV substation stack
(new) '

Heat recover

steam generator

Steam turbine

Gencrator

Step-up transformer

Station efficiency
Annual availability
investment cost

Investment cost per installed
capacity
Fuel
Kind
Consumption
Auxiliary combustion
Construction schedule
Construction start
Economic indicators
of the project

Thu Duc Power Plant (or Site)

Ho Chi Minh City

111.7 MW (GT 37. SMWx2+ST367MW)
Inside the plant

Outside the plant

* Ash disposal area

Outdoor packaged, simple cycle heavy duty industrial
type, GE Frame-6

Open ventilated air cooled synchronous

QOutdoor oil immersed, ONAN/ONATF cooling

S50 MVAx2u, 11 kV/121 kV

Single bus bar system

Unfired, dual pressure, natural circulation
horizontal arrangement (2 units)

Single flow, single pressure condensing unit
Open ventilated air cooled synchronous, 2 poles, 3,000
pm

Three phase, ONAN/ONAT cooling,
SOMVAx 1y, 11 kV/110kV '
N.A

N.A.

647.215 billion Don.

Foreign currency 5,945 million yen

(Local currency 46.77 billion Don)

© NA

Coal
N.A.
N.A.

NA.

T ONA
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Table 6.1.2-2¢ Ba Rié Power Plant - Block-1 (repowering by combined cycle gas

(1)
2
(3)
4)

)

(6)
9
(8
©)

(10)

(1D
(i2)

Name of plant
Plant site

Plant capacity
Construction area

Main equipment
(existing)
Gas turbine

~ Generator
Step-up transformer

220 kV substation

stack '
(new)

Heat recovery

steam generator

Steam turbine

Generator

Step-up transformer

Station efficiency
Annual availability
Investment cost

Investment cost per
installed capacity
Fuel

Kind

Consumption
Auxiliary combustion
Construction schedule

Construction start
Economic indicators
of the project

turbine)

Ba Ria Site - Block-1

.. BaRia- Vung Tau province

167.9 MW (GT 37.5 MW x 3 + ST 55.4 MW)
Inside the plant .
Outside the plant

Outdoor packaged, simple cycle heavy duty, industrial
type, GE Frame-6

Open ventilated air cooled synchronous

Outdoor oil immersed, ONAN/ONAF cooling

50 MVA x3u, 11.5kV/230kV

Single bus bar system

Unfired, dual pressure, natural circulation

horizontal arrangement (3 units)

Single flow, single pressure condensing unit

Open ventilated air cooled synchronous 2 poles, 3,000
pm

Three phase transformer, ONAN/ONAF cooling
75MVAx 1u, 11 kV/220kV

N.A.

NA.

37.145 billion Don (Foreign Currency 7.735 million yen,
Jocal currency 55.91 billion Dong)

NA

Distillate oil
(ILNG available)
NA. :
NA.

N.A.

NA.

NA.
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Table 6.1.2-2f Ba Ria Power Piant - Block-2 (repowering by combined cycle gas

M
@
(3
)

)

(6)
(7
(8)
®)

(10)

an
(12)

Name of plant
Plant site

Plant capacity
Construction area

Main equipment
(existing)

- (3as turbine

Generator
Step-up transformer

220 kV substation
stack

(new)
Heat recovery
steam generator
Steam turbine
Generator

Step-up transformer

Station efficiency
Annual availability
Investment cost -
Investment cost per
installed capacity
Fuel

Kind

Consumption
Auxiliary combustion
Construction schedule
Construction start
Economic indicators
of the project

turbine)

Ba Ria Site - Block-2

Ba Ria - Vung Tau province

111.7 MW (GT 37.5 MW x 2 + ST 36,7 MW)
Inside the plant '

Outside the plant .

Outdoor packaged, simple cycle heavy duty, industrial
type, GE Frame-6

Open ventilated air cooled synchronous

QOutdoor oil immersed, ONAN/ONAF cooling

50 MVAx2u, 11 kV/121kV

Single bus bar system

Unfired, dual pressure, natural circulation horizontal
arrangement (2 units)

Single flow, single pressure condensing unit

Open ventilated air cooled synchronous 2 poles, 3,000
PN

Three phase transformer, ONAN/ONAF cooling

S50 MVAX 1y, 11 kV/110kY

N.A,

N.A.

N.A.

N.A.

Distillate oil
(LNG available)
N.A.

NA.

N.A.

N.A.

 NA.
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Figure 6.1.3-5 Combined Cycle
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Figure 6.1.3-8  Thermal Efficiency
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Figure 6.1.3-6 " Combined Cycle Power Generating Systems

Types

Syslems

Features

Exhaust heat

Exhaust beal
*yevovery buoifer
Fuel Gas
N
turline

Slewm
turbine

1. ‘The system is simpie.

2. The output vatio of gas turbine is large .

3. The increase of plant thermal efficiency is greater as the gas
turbine temperature is increased.

4. The start-up time is shovt.

5. Independent operation of steam turbive is not possihle,

recovery 6. The condenser cooling water discharge per plant is less.
7. Suitable for replacement of existing plant.
Air
Sleam 1, ‘The steam turbine oulput ratio is jarger as the supplement fire
Elll’é}lllt‘ i large. L .
st gas heat 2. The optimal supplement fire'is determined by the gas turbine
recovery boiler exhaust gas temperature, and the optimal supplement fire
Supplementary Fuel Lecomes smaller as the gas turbine temperatuve is higher.
fuel to exhaust Giug urhine 3. *Fhe startup time is a little longer than the exhaust gas recovery
gas Tt system.
4. Independent operation of steam turbine is not possible.
Air - — 5. I'he condenser coeling water discharge becomes larger as the
Supplementany supplement fire is increased.
firedd il
6. Can he adopted as the replacement system of existing plant,
1, The plant cantrol system is complicated.
9. The steam turbine output ratio is lavge.
3. The fuel for boiler can be setected independently from the gas
Sleam turbine. | o ]
[Exhaust gas Fuel 4 turbine | 4 The thermal efficiency becomes highest when the steam Lurbine
refiring TR = capacity is so selected that the gas turbine exhaust gas is utilized
Gas webine B Lo the maximum extent, However, as the excess oXygen in the
Fuel was turbine exhaust becomes little accordiug to higher tempera-
o ture of gas turbine, it is required to supplement the combustion
Builer air of the hoiler with forced draft-fan. .
5, Independent operation of steam turbine is possible {when 1009
Air capacity forced draft fan is installed). .
6. The condenser cooling water discharge is a little less thun
conventional plant.
7. It i difficult ko apply this system to veplace existing plant.
. 1. ‘I'he steam turbine output ratio is a little larger.
Steam -| 2. The gas turbine infet gas temperature can be reduced {but this
tushing | iq an obsolete technology because 1,100C class gas turbines are
practically used). . :
Supercharged L :I:he lefel'for boi‘ler is constrained_ hy thq gas turbine,
boiler 3 4, The stéam tu_rbme can not b.e operated mdcpe_ndenfly:
5, It is not possible to apply this system to replace existing plant.
Air
1 1. The system is simple.
Steam | 2 The improvement of thermal efficiency is little unless the steam
A wrbine | turbine capacity is made large.
N Tj 9 The fuel for boiler can be selected independently from steam,
. bl B turbine.
Feed. water Fuel lu,L,L 4. Used as the repowering of existing plant.
heating - "l"""““'

Boiler
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6.1.4 SEEHIEN

(1) FHEEH
o SR ROER (RRELE : 5, 500kcal/kg. BEESY : 0.5%)
s BEHAN (I MNEBHER  U%)
— 300MWX 1 u
— 00MWx 2 u (SR 2 {HES)
— S00MWX 1 u+300M¥X 2 u= 900MW
— 300MWX 2 u +300MFX 2 u = 1, 200MW
D4R Y |

* iR

2 EETER

SOx : BUSTHES) & O BB AR
NOX : ABZRIHLIAIE 2 60000m e LHEHIR A

RY e $y bRk

B MR

SEEHREBOAY 4 T b+ LOFTHISCE LAK
(ﬁﬁﬁ@%ﬁﬂﬁiﬁﬁmenéﬁ%ﬁmbto

(@ FAlE
Table 6.1.4~1 SOx, NOx HEHIBAMR
. 47 ppb
P22 | 300MWxlu | 300MWx2u | 300MWxlu | SOOMWX2u
== ' 300MWX2u | 300MWX2u -
. 150 m 12.5 8.5 21.0 17.9
S0x b e S
: 180 m 10.0 7.1 17. 1 4.2
" 150 m 20, 4 13.9 34.3 927.8
o |l E e ekl ek
180 m 16. 4 11.6 28. 0 23,2

6A30

)



CoeAdl

b 1 B
Table 6.1.4-2 SOx, NOx #ifi 1 EFgE -
By ppb
B 22 | 300MWxlu | S00MWx2u | 300MWxlu S00MWX2u
& X - 300MWX2u | 300MWX2y
150 m 7.4 50 | 124 10.0
SUX ..................................................................................
180 m 5.9 4.2 10. 1 8.4
150 m 12,0 8.2 20. 2 16. 4
BT R L O B Rl ELCEERA et ML
180 m 9.7 6.8 16.5 13.6
(€) BAEMEE HBHA  Xoax
Table 6.1.4-3 EARERE
B kn
# 22 | 300MWXlu | 300MWx2y
A
150 m 12.0 14.9
180m | 13.6 16.5
@) g hFLE SR
Table 6.1.4-4 MH%E
- BifY ppb
LR | 1 ASES
S0x 175 17.5
NOx 4.4 Al. 4
B =1, Tox P
Bk T I =20, 8 H 6™ X107 (km)
TRHEBI S00M 2
(a) BT X
CHn=106  Ht=148  (J =10
e (180 o e #5315
.&f(w0)+a%(mauw) (%3%)




(b) BRAEMBE | B5EE (2455RE1ED
1) S0x |
o= 150m = 8.5 ppb (5.0 ppb)
Ho= 180m = 7.1 ppb (4.2 pph)
2) Nox
Ho= 150m = 13.9 ppb (8.2 ppb)
Ho= 180m = 11.6 ppb (6.8 ppb)
(¢} BAE R HBMS
Ho= 150m = 14.9 km
Ho= 180m = 16.5 km

[R4 vr—ty b OR]
BRES B _ A W) X 860 C(keal/kWh)

AR (kal/ke) X753 v Mok
300 (M) x 860 (kcal/kWh)

5,500 (keal/kg) X 0.34
= 140 (ton/h)

S0x HEttE

T XGHEBER X SHSHE

NOx #HEEE (600ppm) =>#y 800 (Nm/h)
HAMERE : e
He=Ho+ 0.65 (Hm-+-Ht)
Ho : fERMI ERE
Ho: BEAZDE—A V7 Mc kB EREX
Ht: PEV 2ADBEEC L 2N LRES
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258
Ho= 0.795/ Qt + V S+ =)
v

1
Ht= 2.01 X 10 — 3 XQtx (1 ~298) (2.3 log J+ —— — 1)
J

J= Q1 TV 7 (1,460 — 296V, (T 298} +1

V- AOHEE
T e ARE
Ot : HEH 2l
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6.1.5 #EFEFE
6. . 3THTHAS: SFHORBA I W THHOEN - B2 BEL T, T
PP L 7S RS Table 6.1.5 0L BHTH B,
g, BEL U TIKEROBIBEOBEIC>\WTH Figure 6.1.5 K571,

Figure 6.1.5 Cost Estimation of Electricity by OECD/ENA (1892)

Belgium

Canada Notes:
Finland mmm Coal
France LNG
Germary Nuclear
Japan

UK.

U.S.A

(Unit:  UScests/kWh)
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Appendix 6.2-1 Reviewed Projects and used discharge data and calculation term

Jlm Name of{C.A. of G/S|  Startof | Endof
Project G/S (km?) | Calculation | Calculation Remarks
oaBih | HoaBinh | 51,700 Jan,1961 | Dec,1991
Son La Ta Bu. 45,700] Jan,1961 | Dec,1991 Along thé Da river
Huoi Quan N0.60. 2,930| Jan,1961 | Dec,1991
Yaly Tuyen Dap 7,455] Jan,1961 | Dec,1990
Plei Krung Tuyen Dap 7,455] Jan,1961 | Dec,1990
Thuong Kontum |i Tuyen Dap 7,455] Jan,1961 | Dec,1990 [Along the Sesan river
Sesan 3 Tuyen Dap 7,455] Jan,1961 | Dec,1990
Sesan 4 Tuyen Dap 7,455{ Jan,1961 | Dec,1990
Tri An Cay Gao 14,800| Jan,1979 | Dec, 1986
Ham Thuan Cay G.ao 14,800{ Jan,1979 | Dec,1986
Da Mi Cay Gao 14,300{ Jan,1979 | Dec,1986 |Along the Dong Nai river
DaiNinh | CayGao 14800 Jan,1979 | Dec,1986 |
Dong Nai 8 Cay Gao 14,800| Jan,1979 | Dec,1986
Dong Nai 4 Cay Gao. 14,800 Jan,1979 | Dec,1986
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Appendix 6.2-1 Input Data for Review of Projects

T e T I I
(km?) EL-m EL-m 10°m’  EL-m EL-m m m’/s
Da River
Hoa Binh 51,700 15 80 5,650 105 17 . 88 2,400
Hoa Binh (8) . 51,700 115 90 2,160 107 17 88 2,400
Hoa Binh (L) 51,760 115 105 2,160 112 17 88 2,400
Son La (S) 45,730 215 180 19,162 203 107 83 3177
Son La (L) 45,730 265 215 7,410 248 112 129 3,060
Huoi Quang 2,930 440 410 1,067 430 203 220 368
Se San River ]
Yaly | 25,230 315 490 779 507 303 189 420
Plei Krong 3224 585 560 1,292 517 507 60 208
Thuong Kontun* 350 1,194 1,150 57 1,179 310 | 800 33
Se San 3 8,005 305 305 0 305 250 53 516
SeSan4 10,920 235 225 1,315 232 165 62 . T34
Dong Nai River ' .
Da Nhim 7,555 1,042 1,018 150 1,018 242 706 26
TriAn _ 15,250 64 50 2,547 5% 4 52 883
Da Mi ‘ | 1,360 325 323 18 324 173 142 136
Ham Thuan 1,280 605 575 523 595 324 250 136
Dai Ninh . -~ 1,933 _ 330 .860. 252 873 ' 210 61l - 57
Dong Nai 4 4,530 4301_ 430 262 463 285 167 133
Dong Nai 8 | 9,047 120 - 110 847 117 60 49 492

* As loss is so large, electricity values are 10% increased in assessment of the project.
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