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C. Organization chart of Ninistry of Energy

MINISTER
!

Vice Ministers

BAIEE N7

- L ARNF B AR

Institute of Energy

Power Investigation
and Design Co. No.l (North)}

Power Investigation
and design Co. No.t(South)

Company foy repahing
and ¥anufacturing
electricity equipmeuts

Power Co. Rol
(North)

Power Co. No.2
(North)

Power Co. No3d
(Central)

Power company
for construction

No.1(North)
Ne.2(South)
No3{(Centrat)
Nod (rorth)

Company foy planntng and dcstgn of minc

Ninc Mechanical
Engincering Company

Institute for research of coal

Coal company Campha
Coal company Hongat
Coal company Uongat

Coal company Bacthat
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THE ELECTRIC POWER SECTOR WITHIN THE MINISTRY OF ENERGY ORGANIZATION

MINISTRY OF ENERGY —l

1

|

INSTITUTE | |INSTITUTE || POWER COMPANY ﬁ%ﬁiﬁéﬁ%‘ﬁ“ coAL company | | Power Connructian
OF MINE | |OF ENERGY] | H°1 (Nortt) A Gam Pha Company
1°2 (South} 5 COMPANYT | o Gm n:1 (Norih)
43 (Central) R ¥ (Nosth) Uong BI M°2 (South)
N2 (South) H°3 (Centraly

tE NHAN ViNH

DRECTOR GENERAL

BELE YR T CRFTAI

e e B’ e et

B/IE RN 9
8 2 WA A

NGLIYEN TR DAT

OO VAN LOC

* PRODUCTION OIVISION

* HEAD COFFICE

* SUBSIDIARIES

- Dispatching Center

- Computer Cenler

- Tele-Communication
Center

- Electric Testing Center

1 22 Distribulion Regions

- 5 Power Plants

- Transmission Division

- Secrelary Department
- External Economic
Relation Dept.

Planning and Material
Dept.
- Parsonnel Dept

Maintenance Dept.
Accounting Dept.

- Export and hmport
Dept.

Operalion Dept.
Construction Dept.

- Marketing Dept.

- Energy Supervision
Depl.

Salaty Inspection Dept.
Inspection and
Securily Dept.

Relay Protection Dept

Planning and Ryal
Electrification Dept.

- Administralion Dept.

- Material Transportation
Enterprise

- Materia! Supply
Enlerprise

- Insulating Maleria)
Corparation

- 2 Training Centers

- 2 Hotels
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POWER G_OMPAHY _N°2 ORGANIZATION

Dy Director General
-z PROBUCTION

Dy. Director General

Oy .Director General

TECHNICAL HEW PROJECTS
Cusiomer, Chief . i
msp-a!chmg Compuler Construction,
Qu.gldy Clr N Curporate || ]
Dopars| A Canter . Senviges Department
o
| 12 POWER Technical Project
:C‘:,LE‘NTS - School Managemeni
antp e, Py .
- Tri An
Trlmmlsﬂon . - Ham Thuan
H Depam'nem" L | Technical ] - Thac Mo
"o A Department - Power network
m,ﬁﬂ““
LT Ty
| ?‘z‘bﬂﬁm POWER
‘*—'3-10""'—3’(?1?) -{ CONSTRUCTION
LAt Rl ENTERPRISE

Cenyrat *

Warshop ||

ENERGY
CENTER
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SO DO TO CHUC - ORGANIZATION CHART

B RN

B 2 WA AEEKE)

BAN GIAK 8¢ CAC DOAN THE
BOARD OF MANAGEMENT TRADE UNION
1. Vanphdng Congly Ganeral sarvices Depl.
2. Phdng k hoach Planning Depl,
3. Phéng1hchic lao adng Parsonnel Dspt.
£ w4 Phongiich Wodingoai  Exlernal Economic Aclivilies
2 Ofs.  Piongthanh trablovd, Invesligalion & Securiy Depl.
9 | Phongiythultsinsudl TechnicalDept. . .
E O17.  Phdng iy thudt anlodn Occupational Safaty Dapt
E: g 8.  Phéngxdydung cabin Construclion Project Depl.
oo prongvatl Logistics Bepl.
3 10,  Phing 14i chinh ké lodn Accounting & Finance Depl ©
11, Phingthdng ks Slatistics Depl.
12, Phing Kinh doanh Commarcial Depl.
13, Ban thidua tuydn lruydn Putdic Relations
3 g 14, Nhmdyditn n:!i‘.l Bire Thu Duc Tharmal F/P.
] Z |18 Nha may dign Can The Can The Thermal P/P..
gz 16.  Nhdmay didn Ba Nhim Da Nhim Hytro FiP.
<8 7 mamiyainTitan Tii An Hydio PP,
¥ 2 |18, NhimdydinChgGuin  ChoQuan Dissel PP,
419, Sdluyinldidisn Transmission Depl. |
20, Hb ChiMinh Ho Chi Minh Region
21, BbngNai Dong Nai Region
22.  Ninh Thudn Nih Thudnflagion
723, Binh Thedn Binh Thuan Region
S24. Lambing tam Dong Region
25 SongBé Song Be Region
9 o6 TayNinn Tay Ninf: Aegion
- 5 27. BiRaVirg Tay 8a Ria Yung Tau Region
Z H{28. tongan Long An Region
a 2 29. Vinhlong Vinh Long Region
a = 80, TedVinh Tra Vinh Aegicn
SENEE Dong Thap Dong Thap Region
S 232, AnGlang An Giang Region
&l Can Tha Can Tho Region
@134, SécTiang Soc Trang Region
Qa5 eénTre Ben Tre Region
6. TidnGiang Tian Giang Aagion
37.  MinhHai Minh Hai Region
38, Kidn Giang Kien Giang Region
39, Trung TAm Thinghiamdibn  Electical Testing Canter
o 40, Teing Tam Biéu dd HTD Power Syslem Conlrol Cenler
st tnid).  Tiung Tam Ningong Energy Canter
Bl Toung Tam Bidn lodn Dala Processing Cantar
2 g 43, Xingitpxdytip dién Natwork Conslruction Diision
oG 44,  Xinghidp VAU Van ti Transportation and Warehouse Division
O 245 Nndmdy Cobidn Contral Workshop
Z:) W46, Tung ky thudt dign Tachnical College )
47, BOLCT Ham Thuan / Thic Mo Ham Thuan Thas Me Project Managemant
48,  BOLCT dign Power Project Managemen!




RN PovER: GENERATION(BY 31-12-1991)]

‘Inst, Capacity In
Gty

B ERNI2

F1EHAMERN
ERR R TR (19914340

Total

Plants Instalied Gapacity (MW)

T ‘Hydro power planis 1080 2040
- Hed Binh 47x 940 8 x 240
- Thac Ba 3 x 40 3 x 40
Thermal powsr planis 645
- Pra Lal 4x 110
- Uong Bi 1x20 + 1 x55
- Ninh Binh 4 x25
Gas lurbine 2x 16
Dissel 20

1777

B 71 Hs (0N AND DISTRIBUNON SYSTENS(BY 31-12-1501) JKS

Total capacity of

Lines Length Number of -
substations {ransformers
220 kv 745 km & 1000 MVA
110 kV 2331 km 37 1750 MVA
35 kV 5000 km 261 1020 _MVA
0.2 - 10 kV 10,000 km 7,036 2500 MVA
L

49—



S

TSI

s S
e § X fiin 23
. T

£

et

g

de

s

- BIEFINLS
F 7 E o REIRR




BN
S E RO 4 o E R I

Ninh Binh ' Vong Binh

BHEFNLS
77 7 A KINLR

._.51 —



GENERATION

Vietnam possesses vast, yet untapped hydroeleétric '_

potential, and we rely on the development of these
resources 10 be able to effect substantial reduction in
fuel imports. '

Hydro electric projects dccupy a predominant place

in the generation expansion program of POWER
COMPANY N° 2.

In 1990, the ‘total ‘installed capacity of POWER

COMPANY N° 2 power plants is 998,7 MW {841.3 MW
dependable) of which 564 MW are hydro and 435 MW
are thermal.

On the other hand, total energy "preductivity of these
power plants is estimated to be 3 6456 GWh of which
2736 GWh are hydro and the remainder 910 GWh are
thermal (oil-fired steam, diesel and gas turbine}

GENERATION OF ELECTRICITY

uriT : GWh
2000 §—

3500 —

2500 |-

1C00 i~

B

Hydro Sigan Diesel + GT

BHEEN16
52 BHAHERN
A & BT

Installed:.  Dependable  Firm  Commissioning

capacity capacity . - Energy year.
MW, (W) (GWh) '
HYDRO POWER PLANTS _
TiAn  Unit1 1000 100.0 ‘1088
Unit2 1000 100.0 1088
Unit3 1000 100.0 1989
Unita  100.0 100.0 1989
Subtotal 400.0 400.0 1700.0
Da Nhim Unit1 46,0 40,0 1963
Unit2  40.0 40.0 1953
Unit3 400 40,0 1954
Unit 4 400 40.0 1964
Subtotat 160.0 160.0 10200
Suei Vang 1959
& Loc Phat 3.7 2.7 180  1os7
*Total 5637 562.7 27360
THERMAL POWER PLANTS
Thu Duc Unit1  33.0 1966
Unit2 660 1972
Unit3 . 66.0 _ 1972
Subtotal 165.0 1530 . 6300
Can Tho Usit1 33,0 330 1800 1975
Cﬁo Quan - 350 s} s}
*Total 2330 198.0 810.0
DIESEL POWER PLANTS
* Total 147.0 67.0 80.0 1965-72
GAS TURBINE P/PLANTS
*Total 550 40.0 20.0 1965-88
* GRAND TOTAL 998.7 8413 35460
R




BHERNLT
AL FE BT

- ThuDuc thermal power plant (165 MW)

- CanTho thermal power plant (33 MW)
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- Construction of Tridn Hydro Pawver Project
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Transmission network (66-220 kV) of the whole country existing in 1991

Total North region | Central rvegion| South Region

a >Transmission
line (km) ' _
-220kv 1, 487 722 200 565
-110kv 3, 430 1, 851 500 1, 709
- 66ky 405 405
b >Substations
[MVA] _
-220kv 1,919 1, 000 63 856
-110ky 2,396 1, 730 180 486

549 6 543

~ G6kyv
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@ SUBSTATION 220KV {General Schema ! - i) ,
D SUBSTATION 220KV (General Schema I, in protect)
® SUBSTATION 110KV {General Schema | - i}

@ SUBSTATION 110KV (General Schema Ill, in project)
M THERMAL POWER PLANT

B8 HYDRO POWER PLANT

——TRANSMISSION . LUINE 220KV (Generat Schema f - i
— . ~TRANSMISSION LINE" 500KV (General Schema it}
. TRANSMISSION LINE 110KV (General Schema | 1)
e TRANSMISSION LINE 110KV (General Schama HI)

i
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The tolal c:l(-(ftl‘icily pencraled throvghont in 19838 - 1991 was as (o

rong L9839 1990 1901
Total Energy production | 6,784.1 | 7.792.4| 8.698.9 | 9.225.0
{Gwh)
in whieh,
- Hydro 1,78%.6 ] 3.8258| 5.379.8| 6.339.8
- Thenual 4.133.2 | 31627 2.840.7 | 2.460.8
- Diesel, Gas Turbine 653 503.9 ‘478.4 425.3
o 1938 1989 1990 1991
Centrul reglon 318.8 364.8 401.0 248.4
- Small Hydro 8.2 9.4 38.8 55
- Diescl 35.6 351.4 | 362.0 193.4
- Gas Turbine - 4.0 0.2 -
Soutliern reglon 1 2.592,3 {3.068.6 | 3.428.9 | 3.83L5
- Hydro 14804 | 2.226.4 | 2484 | 2,577.8
- Thernnal Q1.2 739.7 81G.7 1.070.8
- Dlesel 9R.7 76.2 52,1 117.%
- Gas '_i‘m'hinc 1} 26.3 52.1 Gh.7
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RECORD OF PRODUCTION COST VS. AVERAGE SALE PRICE

Unit:1000 VNd

Year Pro. cogt Av.gaje price Profit
(VNd/MWh) (VNd/MWh) (VNd)

1975 86 117 28, 475
1976 83 114 19, 523
1977 87 133 4, 997
1978 92 114 12, 699
1979 92 113 11, 247
1980 109 112 4, 700
1981 334 372 50, 154
1982 765 956 304, 293
1983 893 952 98, 056
1984 835 970 269, 178
1985 289 363 159, 902
1986 865 1, 120 367, b84
1987 2, 441 2. 14 194, 376
1988 28, 009 21, 728 24, 085, 935
1989 T1, 667 9, 176 :9, 864, 205
1990 100, 113 128, 360 41, 556, 957
1991 182, 163 207, 467 a1, 090, 187




Fiscal yeat Annual growth
rale {*e}
1976 1986 1989 | 75,867 B6/0
Energy genetation
{GWh; 1279 - 2026 J069 |47 14.3
Energy consumphon i
{Gwh) 928 1357 239 |33 154 ‘:
Maxmum demand ; E
(MW} 222 333 591 43 | 206 !

ENERGY CONSUMPTION OF PROVINCES IN 1989

HAU GIANG 4481 —1 — pong M IINy

CUU LONG 2% —

T R
\ - SONG SE [2

T MINH HAL G
S XIEM GUKG]I

HOCHIMINK Y (347
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LNIT ; GWh ELECTRICITY SALES
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1976 1380
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2. Forecast electricity demand in vietnam to 2000

2.1 EBlectrici demand of the whole country and breakdown of electricity demand

by region
7 e2 1
1995 20600
No. _ Region
A Pmax A Pmax
(Ghw) (MW) (Ghw) (MW)
. 7, 000 1, 370 12, 400 2, 430
1 Northern Region | e} o ] s e | e
' 8, 600 i, 690 14, 100 2,770
: 1, 300 250 1, 500 425
2 Central Region | oo | oooeeee o e
' 1, 624 360 3, 000 660
6, 320 1, 260 8, 900 1, 740
3 Southem Region 1 ---e- e | e
: -1, 200 1, 410 10, 100 1, 960
_ | 14,600 | 2,880 23, 200 4, 595
4 The whole country | —-romoreee | mmememeee [
17,434 | 3,460 27, 200 5, 390

Note:The upper figures are for the low scenario forecast and the lower
figures for the higher scenario '
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FORECAST ENERGY CONSUMPTION UNTIL THE YEAR 2000

14000 {Milon, Kwh. }
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2.2 Steacture of electricity co umpllon.  the whole counfry and each
regi _perlod ; 1995-2000
Table 2.2 Uil : Gwh
No The W e Mortlhern Cenlral Southern
cour y Reglon - Heglon Reglon
Componenls 1095 000 | 1095 | 2000 | 1995 | 2000 | 1ves | 2000
1 Indusiry Q70 93104 ayga| 4800 520 105 2670¢ 4730
— e RN IOFFO Y 1 _BADDT BROY L1201 20} 4955
2 Apriculiure 7 ,:J'.“M 650 280 117 150 on A
' SESTYVS ILAXAL IR ST} NN Y2 NT T SO 10 I
- No Industeial. 946\ 12700 gnof 700t 16| 170} 3sn| 4
3 Communieallon & 1185 1510 280 1in 240 100 190
Trans,.ortation
ROE R G AN0N0 1,72 2ARG
Houschold Tightlng fﬁ(—) Rad| w0 TI‘::';T,' ;jn%g ‘_’::E
and Public e A ' o 5 13t
I AEEYA A N 10,130 | 0’ 50401 7one
: Sold Ener vl Bl IR0 ) B - -~ snwdl IR
| Sold Fnergy tppa2 | aogw| P vgon|  aast| zaso| 85760 Rpto
- ) PN B ATTY SN RCTTVTTE RTINS R 280 TR0)
5 i.08s and Self - :;fi'}—"_ ;"3;") 1,100 -‘.;{:%] gf:; ?jf;g :‘g%g- %A—::‘:‘g
57 S 05 BN 2 " - o it
scrviee ’ ! ? ’ A 24
Tapzol 2arsal| 7 12 N0 1 3 )
6 Tolal Energy TFPT;"[' %:i;);\ 70 %‘i%‘g:—: —:L‘?{i ~l{£€ %“%@ ﬂﬁ’_?
Generallon gy e e s & 200 | 1mien

k,Bﬁf
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GBHBRATION CAPACITY BALANCE IN NOZTHERN REGION

Year ' ' 1994 1995 1996 1997 2000
1, 300 1, 370 1, 540 1, 728 2, 430
Pmax in PC1 :
1, 530 1, 690 1, 865 2, 060 2,770
Supply to PC2 490 579 620 625 380
and PC3 :

560 700 780 55 | 625

1, 790 1, 940 2, 160 2, 350 2, 810
2, 090 2, 390 2, 640 2,815 3, 395

Total demand

Exis-ting Plants 470 470 470 470 470
Exten-tion - 20 145 355 680
Plants | e [ s | e ] eeeneeees

160 290 455 570 1, 095

ZO~ SR E 0
CRUKE | FrZRmmS




Balance of Capacity (1990-2000)

/¥R 33
o 2 B
RIS E T

(MW)
: : Instéiled .Avaiiable Firm - :
Year {ending capacity | capacity capacity Develop- Surplus
Dec.31) on the on kthe on the ment ot : PE
grid grid grid peak load |deficiency
1989 818 . 695 Cg25 466% 159
1990 818 695 625 610* 15.
1991 918 780 702 643 59
1992 l,Olé 865 178 772 6
1993 1,093 929 836 887 -51
1934 1,331 1,131 1,018 1,020 ~2
1995 1,524 1,295 1,166 1,173 -7
1996 1,774 1,508 1,357 1,349 8
{1,624) {1,380} -(1,242) {(-107}
1997 2,129 1,810 .1,625 1,55i 78
{1,679) (1,427} (1,284} ("26%)
1998 2,729 2,320 2,088 1,784 304
{1,979) {1,682) (1,514} {-270}
1999 3,164 2,689 2,420 2,052 368
(2,114) {1,797} (1,617} S (-435)
2000 3,584 3,026 2,723 2,359 364
(2,384). {(2,0086) {1,8035) {-554})
Remark: (1) ( ) shows figures in case phu My-1I Power Station is

{2)

assumed nokt to have been constructed.

1

shows actual value
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O e Rl B e e sl
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V. MAIN FEATURES OF THE PROPOSED PROJECTS LR
[tem: Description ; uom Ham thuan : ) Da Mi
1 Reservoir _
- Normal water level (NWL) m 605 325
- Low waler level (LWL) m 515 323
- Gross storage at NWI, M.m3 695 140
- Gross'storage at LWL M.m3 172 127
- Gross storage at EWL M.m3 523 13
2 Power station
2.1 Water head m
- Maximum head m 278 150
- Design head m 230 142
22 Capacity
- Firm capacity MW o 43
- Tnstalled capacity MW 300 172
123 Energy output GWh ' - '
- Firm annual output GWh 623 377
- Average annual oulput: GWh 957 580
3 Construction volume ‘
3.1 Excavation:  Total 1000m3 9,337.7 3,341.3
- Earth B 73242 2,410.1
- Rock + Underground " 0 i08.6
32 Filling: Total 1000m3 9,133.6 2,893.6
- Surface " 5,484 3 £73.6
- Underground " 3,6493 2,020.0
313 Concrete works
- Totad 10G0m3 213.61 73.4
- Surface " 110.61 47.2
- Undergraund " 103 Lz
3.4 Steelworks: Total o - 12,5410 4,930.5
- Frameworks " ) 79810 3,923.5
- Insertion " 4,560.0 1,007.0
35  Equipiment ton 55950 3,436.0
4 Invesunent M.Dong
- Total _ " 2,582,233 1,181,264
- Erection N 1,173,775 544,215
- Equipment " 706,248 423,430
: - (thers " 702,230 213,619
4.1 Investment in M.USS 241,332 ©110,398
equiv. US$
4.2 Forex portion M.USS 39,511 47,660
- Equipment " 58,827 35,270
- Steelworks " 15,243 4,205
- Engineering+ superv. " 7,304 3,852
- Contingency " 8,137 4,333
5 Construction time year 5 3

k85_,
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THE
v, CONSTRUCTION VOLUME
ITEM ~ DESCRIPTION UOM HAM DA MI
' THUAN
L. MAIN CONSTRUCTION VOLUME
(1) Excavation 1000m3 9,317.7 3,341.3
- Earth " 7.324.2 2,410.1
- Rock ! L7912 822.6
- Underground N " 2220 108.6
{2) Filling . " 9,133.6 2,893.6
- Earth § 5,434.3 873.6
- Rock . 3,243.1 1,810.0°
- Filters : " 406.2 210.0
(3) Concrete works " 213.6 78.4
- Surface " 110.6 472
- Underground " 103.0 31.2
(4) Steelworks ton 12,541.0 4,930.5
- Frameworks " 7,981.0 3,923.5
- Inssertion N 4,560.0 1,007.0
{3) Equipment " 5,595.0 3,436.0
I1. CONSTRUCTION COST
i D) Total Investment Mn.Dong 2,582,251 1.181,264
- Erection " 1,173,775 344,216
- Equipment N 706,248 423,430
- Others " 702,230 213,619
(2) Forex portion Mu USS' 89,511 417,660
- Equipment " 58,827 35,270
- Insertion steel ’ " 11,400 2,518
- Steel rameworks ” 3,843 1,687
- Engineering " 3,144 1,509
- Supervision " 4,160 2,343
- Contingency ' " 3,137 4,333
i TOTAL INVESTMENT IN USS :
(1 1S5=10,999 Dong) " 243,332 110,398

Regarding the construction time for the combined Ham Thuan- Da mi hydro power project, it is expected
that the project can be completed in 5 years, not to include 1 vear for preparation. The first units of Ham
Thuan and Da Mi are expected (o be couunissioned by end of the 4th year, and the second units of Ham
Thuan and Da Mi by end of 5th ycar.
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Stata Planning Commitiee Vice Chaiman ‘ MR, VO HONG PHUC

HANOI PROPLE’S COMMITTBE INTBRNATIONAL COOPBRATION § FOREIGN AID CHIBF DIVISION
| MR, VUNAM

Vice-Minister of Bnergy MR, LE LIEM

Ministry of Energy International Coperation Department Director
| | MR, NGUYEN SI PHONG
Dircctor Technical Department Dr, PHAM TIEN BA
Construction Department Director of Fundamental
MR, DO HUU THANG
Department of planning Expert Dr. VU NGOG THU
Vice Minister of Heavy Industry PHAM QUOC TUONG
MINISTRY OF HEAVY INDUSTRY Planning Department Director NGUYBN ANH DOAN
Internétional Coperation Department Director
NGUYRN XUAN CHUAN
Deputy Head of Department of Science and Technology
TRAN VAN TU
General Company of Machines and Industrial Equipment EXPERT
Eng. LUONG MANH HUNG
POWER COMPANY No. 1 DEPUTY GENERAL DIRECTOR DANG DUC HA
DEPUTY GENERAL DIRECTOR NGUYEN XUAN NGUYEN
External Beonomic Relations Dept. Manager
HOANG TRUNG HAI
Programme Manager NGUYEN THI CHAM
External Economic Relations Dept. Project Officer
_ TRAN TUAN DUNG
POWER COMPANY N° 2 DEPUTY DIRECTOR GENERAL (CDNSTRUCTEUN)‘PHAM VAN BINH
EXTERNAL ECONOMIC ACTIVITIES SENIOR PROGRAMME OFFICER
| DO VAN CANH



BXTBRNAL BCONOMIC ACTIVITIES SENIOR PROGRAMME ORFICER
- | LAM NHUT TRUONG
SCIENCE & TECH DIRBCTOR NGUYBN TAN DUONG
DISPATCHING CENTER DIRECTOR TRAN TAN THIET
DISPATCHING CENTER DIRECTOR DEPUTY DIRBCTOR BLECTRIC ENGINEER
| | | NGUYEN TAN. KHOA
Power Investigation & Design Company No.z DIRBCTOR LB 'QUANC HUYEN- -
HBAD OF DESIGN DEPARTMENT ' POWER BNG. NGUYBN VAN TRINH
ENG. HRAD OF SCIBNCE TECHNOLOGY DEPARTMENT |
HOANG HUU THAN
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