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GLOSSARIES AND UNITS

(i) AGENCIES

CCITT . Consultative Committee of International Telephone and Telegraph
EPDC . Electric Power Development Company Ltd,
EVN : Electricity of Viet Nam
IEV © Institute Energy of Viet Nam
IUCN - International Union for the Conservation of Nature
JICA . Japan International Cooperation Agency
MOE : Ministry of Energy
MOSRE : Ministry df Science, Techn.ology and Environment
NEA © National Environmental Agency
PC . Power Company
PVN . Petro Viet Nam
sCS -+ State Committee for Science
SIDA : Swedish International Development Authority
UNDP . United Nations Development Program
UNEP . United Nations Environmental Program
WB : World Bank
(i) TERMS
AlIC : Average Incremental Cost
B/C . Benefit Cost Ratio
BOT : Built, Operation and Transfer
CA : Catchment Area .
CRF . Capital Recovery Factor -
- DSM : Demand Side Management
EIA . Environmental Impact Assessment
E18 ¢ Environmental Impact Study
ESPRIT  : EPDC’s System Planning package Reflecting Intercohnecticns and Transactions

EUE . Expectation Unserved Energy



FC . Foreign Currency

HWL . High Water Level

IP . Implementation Program

LA . Loan Agreement

LC : Local Currency

LNG ¢ Liguid Natural Gas

LOLP  : Lossof Load Probability

1LPG :  Liquid Petroleum Gas

LRMC . Long Run Marginal Cost

LWL . Low Water Level

MC . Marginal Cost

NMP . Net Material Product

NOx : Nitrogen Oxide

NPESD  : Viet Nam National Plan for Environment and Sustainable Development
Q&M : Operatibn and Mainténance

ODA . Official Development Assistance

PDP :  Power Development Plan

QC " . Quality Control

RE . Rural Electrification

ROR - . Rate of Return

S/wW . Scope of Work

SCADA Supervisualy Control And Data Acquisition System
SNA : . System of National Account

SOx : Sulfur Oxidation

T&D . Transmission and Distribution

TOE . Ton Qil Equivalent .

TOU : Time of Use '

WASP . Wien Automatic System Planning Package

CX1



(iii) UNITS

bps
BTU
mm

cm

m'fs
MCM
kV
kVA
MVA
kW
kWh
MW
MWh
GW
GWh
om
Hz.
EL

bor per second

British Thermal Unit
Mitlimeter

Centimeter

Meter

Kilometer

Square millimeter
Square centimeter
Square meter

Square kilometer
Kilogram

Metric ton

Cubic meter

Cubic meter per second
Thousands of cireular mils (for transmission line)
Kilovolt
Kilovolt-Ampere
Megavolt-Ampere

Kilowatt

Kilowatt hour

Megawatt =10°kW
Megawatt hour = 10°kWh
Gigawatt =10° MW
Gigawatt hour =10°MWh

Revolutions per minutes
Hertz (cycles per second)

Elevation

XI
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Table 2.1-1 Seven Ecological Zones in Viet Nam

Zone Area % of each land use in area
(km?) Agriculture Forestry Habitant  Others Unused  Total
1) North Highlands and Midlands
102,965 13 21 2 2 62 100
2) Red River Deita '
12,511 58 4 7 14 17 100
3) North Central Coast
51,188 14 33 2 3 48 100
4) South Central Coast
45,876 12 32 1 3 52 100
5) Central Highlands
55,569 8 60 1 1 30 100
6) North East Southland
23451 34 24 5 5 32 100
7) Mekong River Delta -
39,551 62 9 5 4 20 100
Total
331,111 21 29 2 3 45 100
Source Statistical Data on Labor and Social Affair's 1992

Remarks : "Unused" consists of mountains, water ponds and others.
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Table 2.2-1 Area, Popuiation (Urban and Rural) and Population Density by Zone

Area Population Population Urban Populélion ___Rural Population
L Density
(km?) (thousands) (persfkm?) (thousands) (%) (thousands) (%o}

1. Morth Mountain and Mid lands

102,965 12,109 118 1576  (13.0) 10,533 (87.0)
2. Red River Delta '
12,511 13,809 . 1,104 2,386 (17.3) 11,423 (82.7)
3. North Central Coast | '
51,188 9,517 186 936 (9.8) 8,381  (90.2)
4. South Central Coast : ‘ : '
45,876 7,375 161 C 1,705 0 (23 5,670 (76.9)
5, Central Highlands ' B
55,569 | 2,903 - 52 : 672 (23.1). 2,231 (16.9)
6. North East Southland | _ , .
23,451 8,693 ki3 4,008 (46.1) 4,685  (53.9) .
7. Mekong River Delia | _ .
39,551 '15,532 ' 393 . 2,364 (15.2) 13,168  (84.8)
Total _ _ B
331,111 - 69,938 211 13,647 (19.5) 56,291 (80.5)

Table 2.2-2 Administrative Units by Region

Northem ' - Central Southern
1. Tuyen Quang 18, Thai Binh- . 24, Quang Binh 35. Ninh Thuan
2. HaGiang 19. Nam Ha 25. Quang T 36. Binh Thuan
3. CaoBang 20. Ninh Binh 26. Thua Thien Hue  37. Lam Dong
4, Lang Son 21. Thanh Hoa 27. Quang Nam 38. Ho Chi Minh
5. Lai Chau . 22, Nghe An - DaNang . 39, Song Be
6. YenBai - 23, HaTinh =~ - -28. Quang Negai 40, Tay Ninh
7. LaoCai _ 29. Binh Dinh 41, Dong Nai
8 Bac Thai - 30. Phu Yen 42. BaRia-Yung Tau
9. Senla 31. Xhanh Hoa 43, Long An
10, Ha Tay _ ' 32, Kon Tum 44, Dong Thap
11, HoaBinh _ 33. Gialai 45. Tien Giang
12. Quang Ninh o 34, Dac Lac - 46. Ben Tre
13. VinhPhu : 47. Vinh Long
14. Ha Bac- o ' - 48, Tra Vinh
15. Hanoi _ : - ' 49, An Giang
16. Hai Phong 50. CanTho

17. Hai Hung ' : _ 51, Soc Trang
. o 52. Kien Giang
53. Minh Hai

Remarks: Northern (23 provinces), Central (11 provinces), Southern (19 provinces)
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Table 2.2-3  Area, Population (Urban and Rural) and Population Density

by Region

Area Population

Population Density _ Urban Population

Rural Population

km®) {thousands) (pers/km?) (thousands) (%) ‘ (thousands) (%)
Northern 149,078 _ 33,204 223 4,496 {13.5) 28,708 (86.5)
Central’ 97,435 10,458 107 2,245 (21.5) 8213 (78.5)
Southern 84,598 . 26,2715 311 6,906 (26.3) 19,369 (73.7)
Total 331,111 69,938 211 13,647  (19.5) 56291  (80.5)

Table 2.2-4 Gross Domestic Product {GDP) by Kind of Economic Activity,

- 1991-1993 -
Annual Ave.
1991 . (%) 1992 (%) 1993 (%)  Growth Rate
1991-93 (%)
{At Current Prices) e
GDP (In billion of Dong) 76707 (100.9) 110,535 (100.0) (1368717 (100.0) 334
1. Goods )
Agriculture and forestry 30,314 (39.5) 36,468 (33.0) 39998  (29.3) 14.9
Industry 15,193 (19.8) 2395 (217 - 29371 (21.5) 39.0
Construction 3,059 (4.0) 6,179 (5.6) 9,423 6.9 75.5
Cthers 744 (1.0} 1,045 (0.9) 1476 (1.1} 40.8
2, Services
Transport, postal servive & telecommemication 2,860 )] 4,662 (4.2) 6,036 4.4 453
Trade and material supply 9,742 (12T 15,281 (13.9) 17,549  (12.8) 34.2
Finance, banking and insurance 1,108 (L4 1,567 (1.4) 2,318 7N 44.6
State manag: t, science, education, health . . '
and sport 6,807 &9 9,718 (8.8) 14,402  (10.5) 45.5
Housing, tourism, hotel and repairs of personal ) ]
computer goods ’ 6,820 5.0 11,659 (10.%) 715998 (117 52.%
{At Constant 1989 Prices) . . : .
GDP (In billion of Dong) - 31,266 (100.0) 33,991  (100.0) 36,735 (100.0) 8.4
1. Geods : '
Agriculture and forestry 1,894 (38.0) 12,751  (375) 13,235 SI(360) 5.5
Industry 6,042 (19.3) 5,925 (20.4) 7,766 (211 13.4
Construction 1,186 (3.8) 1,317 3.9 1,558 4.2) 14.6
Others 370 (L2) 381 (L1 399 (LD 13
2. Services ' - o
Transport, postal service & telecommunicztion 792 (2.5) 842 - (2% 897 24) 6.4
Trade and material supply 36354 (117 3,877 . (114) 4,109 (1L.2) 6.0
Finance, banking and insurance 443 (1.4) 496 (1.5) 578 (1.6} 136
State management, science, education, health ) ’
and sport . : 2,841 %.1) 3040 (89 33 (9.0) 8.1
Housing, tourism, hotel and repairs of personal : ) : i
computer goods 4059 (13.0) 4362 (128 4871 (13.3) 95,
Growth Rate (%} 60 8.6 . 81 . .

Source : Statistical Yearbook 1993, General Statistical Office



Table 2.2-5 Revenue and Expenditure of State Budget

(Unit: Billion Dong)

Itemns 1989 1950 - 1991 1992
(1) Revenue ' .
_ Domestic Revenue 3,899 6,249 10,083 18,970 -
" Revenue from state enterprise 2,392 4,337 7,339 18,400
Revenue from non-state sectors 845 1,088 1,825 3,080
Others 662 824 919 2,360
Revenue from Foreign - 1,072 1,860 530 570
Total ' 4,971 7,109 10,613 16,848
(2) Expenditure _ . o
Capital Expenditure 2,208 2,123 2,315 5,710
- Current Expenditure 3,756 6,257 8,728 15,005
Interest Payment 707 05 1,218 2,100
. . _Total 6,671 ‘ 9,285 12,261 22,815
(3) Balance (Deficit) 21,700 -1,176  -1,648  -3,845
4 GDP 24,308 38,166 76,707 110,535
(5} Ratio of (3¥/(4) 7.0 31 2.1 35
Source: Statistical Yearbook 1993 ' '
‘Table 2.2-6 Trade Balance
| | (Unit: Million USS$)
Items . 1986 1987 1988 1989 1990 1991 1992 1993
Export 789 854 1038 1946 2404 2,087 2,581 2970
Import 2,155 2,455 2_,757' 2,566 . 2,152 2,338 '_2,541_ 3,414
Balance 41,366 -L,601  -1,719 620 348 251 49 -444
“Source:  Statistical Yearbook 1993
 Table2.2-7 Historical Exchange Rate
1987 1_988 1989 1990 1991 1992 1993
Rate (Dong per USS) 368 3,000 4000 6500 13,870 10,680 10810

Source; Statistical Yearbook 1993
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~ Table 2.2-8 Retail Price Index .
(Rate of Change from Previous Year in %)

1980 1981 1982 1983 1984 1985 1986 1987

Index 252 69.5 95.4 495 64.9 91.6 4872 3013

1988 1989 1990 1991 1992 1993 1994

Index - 308.2 76.0 67.8 67.7 17.7 52 14.4

Source: National Statistic Office

Table 2.2-9 External Debt
(Unit:  Billion US$)

1986 1987 1988 1989 1990 1991 1992

Debt 11.4 - 145 15.2 157 17.5 177 17.9

Figure 2._2-1 Trend of Population (Million persons)
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Table 2.3-1  Historical Change of Structure of Power Generation Sources

(Unit: %)
Power Source 1976 1990 1993 1994
Thermal 62.6 327 16.6 18.4
Hydro 28.0 61.9 742 727
Diesel _ 9.3 47 .34 2.2
Gas turbine 0.1 0.7 58 6.6
Total 100.0 100.0 160.0 100.0 100.0
Table 2.3-2  Historical Performance of Coal Sale
{Unit: Million tons)
1989 1990 1991 1992 1993 1994
Domestic
Electricity 1.968 1.560 0.920 0.592 0.538 0.900
Cement 0.402 0.521 0.225 0.238 0.280 0.276
Others 1.431 2.033 2.058 2.698 2.109 1.771
Sub-total 3.801 4,114 3.203 3.528 3527 2.947
Export 0.579 0.789 0.920 1.324 1.824 2.058
Total 4380 4,903 4.123 4 852 5.35] 5.005
Source: IEV
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Figure 3.1-1  Organization Chart of MOE until the end of 1994
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. Table 3.2-1 Consumption

{Unit: GWh, %)

1980 | 1985 AGR (%)| 1990 AGR (%) | 1993 AGR (%) 1994 AGR (%) | AGR (%)
- 85/80 90/85 93/90 94/93 94/80
Whole Country| 2,670] 3,869  (1.70) | 6,187  (9.85) | 8,007 (8.97) | 9,198 (14.88) | (9.24)
N. Region 1,414] 2,150 (8.74) { 3,064  (8.03) | 3,879 (7.02) | 4,18 (7.92) | (8.06)
C. Region 1450 274 (13.62) | 43¢ (9.64) | 638 (13.66) | 764 (19.82) | (12.60)
S. Region LII1] 1,444  (5.38) | 2,589 (12.38) | 3,491 (10.48) | 4,248 (21.70) | (10.05)
Note: AGR = Annual Growth Rate (%)
Table 3.2-2 Generation
{(Unit: GWh, %)
1980 § 1985 AGR (%)| 1990 AGR (%) | 1993 AGR (%) | 1994 AGR (%) | AGR (%)
85/80 90/85 93/90 94/93 94/80
Whole Country| 3,559( 5065 (7.31) | 8679 (11.37) 10,729 (7.33) 12,195 (13.66) | (9.20)
N. Region 1,870| 2,849 (8.79) | 4,869 (11.31) | 5814 (609) | 7,142 (2284) | (10.04)
C. Region 1451 249 (11.53) 357 (7.44) 247 (-) 253 (243) | (4.06)
S. Region 1545| 1,966 (4.94) | 3453 (11.92) | 4,668 (l0.58) | 4,800  (283) | (843)
Note: AGR = Antal Growth Rate (%)
Table 3.2-3 Actual Interchanged Power
' (Unit: GWh)
1993 1994
ol N C. S. N. -G ‘8.
from _ ‘
N. Region - 441 0 - 552 900
C.Region | -#L . - -161 -552 - -220
. 8. Region 0 161 " -900 200 -
_ Table 3.2-4 Demand Structure in 1994 .
<Consumption> o ' (Unit: GWh, %)
Industry Non L . Trans. Agri, House Total
~ Whole Country | 4,059 (44) 742 (8) 82 (1) 516 (6)| 3,800 (41) | 9,199 (100)
N. Region 1,678 (40) 221 (S)  30(1)y | 304 (D] 1,953 (47) | 4,186 (100)
C. Region 258 (34) | . 81 (A 12 (1) 87 (1| 327 (43) 765 (100)
S. Region 2,123 (50) 440 (10) 40 (1) 125 (3)| 1,520 (36) | 4,248 (100)

X



Table 3.2-5 Supply Capability of Existing Power Plants (1994)

{(Unit: MW)

: Hydro- Thermal Power Gas '
Region power | Fuel Oil | Coal Turbine Diesel Total
North Instalted 2,028 ¢ | 645 28 0 2,701
Available | 2,028 0 | 640 2 0 2,680
South Installed 713 205 0 | 388 201 1,507
Available 713 193 0 287 78 1,271
Center  lInstalled 85 0 0 0 177 262
_ {Available 85 0 0 0 115 200
Whole  [Instailed 2,826 205 | 645 416 378 4,470
Country  |Available | 2,826 193 1 640 299 193 4,151

Source: IEV, PC1, PC2 and PC3
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Table 3.3-1 List of Generation Facilities
- As of 1994/E)
Region Narme of Power Station hl(sh%p A\&ﬂ‘%ap. Cmu{(néﬂomng Rema:ks
Hydro | ThacBa 3x36 108 ﬁ% 7% #2(71),
Hoa Binh 8 x 240 1,920 #1{83{, #igsg%,
_ | #3091), #4091),
#5003) #6(93),
(2.028) (2,028) | #7(93), #8(%4
North | Thermal | NinhBinh 4x25 100 ﬁ%ﬁ;ﬁ} ﬁgg}
L IO I
s | AR
GT Thai Binh 2x 14 12 ' -
Total 2,701 2,680 _
Hydro | DaNhim 4x40 160 | #1(63), #2(63),
#3(64), H4(64)
Tri An 4x 100 400 ﬁ%sgg} ﬁﬁsgg}
Thac Mo - 2x75 150 |94
Suoi Vang (;.115) (71%) 57
| Thermal .'IhuDu.c. _ %ﬁ%% 156 %
TraNoc 1x33 32 |75
ol 1x72 3
- (205) (193)
South | GT Thu Duc GT1 234 15 | '9l
: . G2 125 7 |91
GI3 147 11 |91
GT4/5| 2x315 64 |92,
BaRia GTIZ | 2x234 30 |9
' GT371 | 51375 160 | 92,94
{ TraNoc GTI2| 2x14 | 0 |68
- (388) - (287) .
Diesd | Uban 126 41
Province 75 37
(201) . (78)
Total = 1,507 1,271
Hydro | VishSon -~ 2x33 66 |94
- Dray Linh 120 12.0
Center | AnDiém 54 54
1 Pha Minh 20 16
_ . (85) . (85).
Diesel : 1774 115
|- Total 262 200
~ Grand Total - 4,470 4,151
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Table 3.3-3 Operation Results of Main Thermal Power Plants

Reglon 1985 | 1986 | 1987 | 1988 | 1989 | 1950 | 1991 | 1992 | 1993 | 1994
Uong Bi |MW 153 153 153 153 105 105 105 105 105 105
(Coal)  |GWh 288 350 3%0 485 327 239 104 50 51, 114
|Ninh Binh [MW 100 164 100 100 100 100 100 100 100 100

North [(Coal)  |GWh 379 326 346 403 317 268 256 182 189 215
Phalai |[MW 440 440 440 440 440 4401 . 440 440 449 440
(Coal) _ |GWh 1s08| 1004] 2276 2551 2074] 1493 1005 619 397 700
ThuDuc |[MW 165 165 165 165 165 165 163 165 165 165
(0il) GWh 509 763 835 789 584 665 852 794 928 864
TraNoc [MW 33 33 33 33 33 33 33 33 33 33

South (Gl GWh 207 236 205 156 176 207 242 204 200
ThuDuc ~ [MW 506 506 50.6 5060 506 50.6f . 506 50.6] 1256 1256
(DO/Gas) |GWh ' 292 340
BaRia |MW 46.8 46.8| - 46.8] 468 468 468 4631 468 121.8] 2343
(DOIGas) [GWh 296 350

Source: IEV

Tabie 3.3-§ Operation Results of Main Hydropower Plants
1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994

ThacBa |[MW S 108 108 108 108 108 108 108 108 108 108

GWh 370 478 355 293 295 457 386 345 327 405
Hoa Binh [MW | - - 480 480 960| 1,200{ 1,680f = 1,920

GWh - - - 41295 24000 3306] 4,188} 4744] 5,660
Da Nhim [MW 160 160 160] 160 160 160 160 160 160 160

GWh 1,068 903 998] 841 781 774 800 918 958] 1,033
TriAn = [MW - - . 200 400 400 400 400 400 406

GWh - - 1 el 1437l 1,697 1,738 1685 1832 1990
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