Eb$rH A3

WO (BUSREARMISN- D) BRESEDE N b ¢ oY

maeooon

RE

IR Y

¢
T
¥
M
i
=
%

Ly A S 3 N VN £
SLTEET P o7 MERIARERE

(7 4 T B )

Wt &

20004F 4 H

% 1 5 2
o TS A FE R AR







e
g~ W N

N DD DD DN
g b~ W N

~ A DD BB
~N o o B~ W N R

EWN

NN R R

14
15
16

27
29

31
32

34
40
43
50
55



o o1 o1 o1 o1 o1 o1 o1 o1 o1 Ol

© 00 N o o A W DN P

e
= O

2 EWN HPC

59
60
63
64
76
85
86
88
89
91
93

101
102
103

109
110



43
43
44
44
44
444
451
452
453
454
461
52
54
54
54
54
54
54
54
54
54
5410
5411
5412
551

552

553

554

w N PN

A WO DN PP PP

© 00 N o O

EWN

1998
1998

(2000-2020) (EVN
(2000-2010)(

HPC
HPC

(1991-1998)
HPC

110KV

HPC
HPC
HPC
HPC

(1999

(1999

(1999)

12 )
(1999 12

12 )
(1999

)

)

12

)

35
37
40
41
41
42
44
45
48
48
53
62
65
66
67
68
69
71
72
72
74
74
75
76
7
81
82
83



45
45
45
46
46
54
54
54
54
54
54
54
55
55

A WO N P DN P WO DN P

N PN O O

EWN
HPC
HPC

HPC

km

(2000-2020) (EWN

)

46
47
49
52
54
66
67
68
70
71
73
73
78
79



)

Hanoi Power Company
Hanoi Power Company
HPC

111
114
115
116



El%l
t
N,
&
XE



1998 19 2 kwW
10.4%
10%

1998

ADB

JICA

JICA

()
()
()

12.1%

435MW



()

13 15 ([OL741] 09:45) (1325) ADB (15.00)
23 16 ([CX906]10:50) - (1250 / [VN791]14:55) - (15:55)
sk 17 (09:00) (10:30) JICA (12:00)
(14:00) EVN (15:30)
4 18
19
20 EVN 0900 IE  (10:30) [HPC]  (14:00)
73 21 HPC (09:00)
83 22 (09:00) JBIC (10:45) ADB (14:00)
93 23 [EVN/IE/HPC] (09:00)
103 24 [M/M] (09:00) (14:00) JICA (15:30)
113 25 ([CX794] 11.20) — (14:20 / [CX500] 1515) — (20:00)
Power Company PC
Electricity of Vietham EVN PC
EVN PC
EVN
ADB
EVN PC




ADB
(@)
(b)

1997
2000

EIA

JBIC

1998-



ADB

(@)
(b) PCs

JICA



B2E

A B ok DBEE & HiRiE o



250
1998 6

EVN

EVN

2002

ADB

(@ 3

B SIDA

2020
2020 450

10%

EVN HPC
ADB

EVN

EVN

11
EVN

Hanoi / Hai Phong / Nam Dihn

AD



(b) Power Companies

EVN

EVN

ADB

EVN MOl

HPC

(@)
(b)

financial model

MPI

ADB

MOI / EVN / HPC / IE /



ADB

Minutes of Meeting M/M

@)
)

54

@

¥ B
55 Undertaking




MINUTES OF MEETING
FOR
THE PROJECT FORMATION STUDY
ON
TRANSMISSION AND DISTRIBUTION DEVELOPMENT
IN

HANOI, THE SOCIAL REPUBLIC OF VIETNAM

AGREED UPON BETWEEN
ELECTRICITY OF VIETNAM
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Th)

Hanoi, March 24, 2000

VS -
15 kX
Mr. Dinh Quang Tri Mr. Masayuki Chiba
Vice President Leader,
Electricity of Vietnam The Project Formation Study Team,
JICA
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The Project Formation Study Team (hereinafter referred to as “the JICA Study Team”)
for the Study on Transmission and Distribution Development in Hanoi (hereinafter
referred to as “the Study”) dispatched by the Japan International Cooperation Agency
(hereinafter referred to as “JICA”) had a series of discussions on the Study in Hanoi
with the officials of Electricity of Vietnam (hereinafter referred to as “EVN”), Hanoi
Power Company (hereinafter referred to as “HPC”), Institute of Energy (hereinafter
referred to as “IE”) and other relevant officials in Vietnam from March 17 to 24, 2000.

The salient results of discussions mutually agreed are as follows:

1. Present Situation of Power Sector

(1) Situation in the whole country of Vietnam
EVN operates power generating plants and transmission network in Vietnam, and
supplies power to consumers through 7 Power Companies (Units wholly owned by
EVN). In Vietnam Electricity production is growing at 14.8% per year over past 5
years, and plays an important role in socio-economic development. Electricity
demand is estimated to increase at 8-11 % per year.

(2) Situation in Hanoi City
HPC, which is one of the above-mentioned Power Companies, is in charge of
Electricity distribution to Hanoi area. In 1998, the annual power consumption and
peak demand in Hanoi City were 1,920GWh and 435MW, respectively. The annual
growth of the power consumption for the last 8 years was approximately 10% on

average.

2. Development Policy for the Power Sector of Vietnam
Being a foundation and engine of the economic development in any economies, the
Power Sector has been given with the highest priority by the Government of Vietnam.
However, intensive capital character of its facilities and high growth rate of power
demand has prevented the Government from allocating the enough amount of capital
for development of the Power Sector. In order to improve this situation, the
Government is trying to make adequate policy for attracting private investment and
to renovate the institutional frame for increasing the effectiveness of energy activities.
In this conjunction, the Electricity Law, which is expected to accelerate the efficiency
of the Power Sector, is now waiting to be approved by the concerned authorities in

Vietnam.



3. Necessity of the Study
The transmission and distribution network in Hanoi has serious technical problems
such as (i) complicated system voltages, (ii) deteriorated facilities, (iii) high energy
loss (12.5% in 1998), (iv) proper adoption of under ground cables instead of overhead
lines, (v) obsolete technology of protection and communication facilities, etc., which
make the network inefficient and unstable.
In order to solve these kinds of problems and to meet the demand increase in larger
cities like Hanoi, an appropriate strategy and a huge amount of investment for
building, modernizing and refurbishing the network are essentially necessary.
However, the transmission and distribution sector in Vietnam normally faces with
both technical and financial difficulties to improve the situation by themselves.
With the above background, a clear need to formulate technically and economically
feasible plans for improvement of the transmission and distribution network in Hanoi
has been identified.
Under the present situation mentioned in iteml., the power sector has to make an
investment to comply with the needs of electricity. Such huge amount of investment,
Sector Development of EVN and Power Companies towards improving governance
and administrative efficiency will be necessary to increase fund availability and
accessibility with higher creditworthiness of loans from commercial banks and by
private investments in addition to the funds from World Bank, ADB, JBIC, other

donors and bilateral agencies.

4. Procedures to be taken for implementation of the Study

The request for this Study titled “Transmission lines and distribution network in
Hanoi” is now under evaluation of Ministry of Planning and Invetment. When the
evaluation is completed and the request is submitted to the Government of Japan
officially from the Government of Vietnam, the Japanese side will decide whether the
Study is appropriate and suitable to be implemented through an inter-ministerial
meeting referring to the results of this Project Formation Study. If the Government of
Japan decides to implement the Study, JICA will dispatch a preparatory study team
for signing and exchanging the Scope of Work, which defines the scope, the contents
and the method of study and the undertakings of both sides.

5. Outline of the Study
The JICA Study Team explained the outline of the draft Scope of the Study and had a

series of discussions about the possibility of cooperation under the JICA Development



Study Program with concerned Vietnamese organizations. The outline of draft Scope
of Work, which was reached to agreement as a result of the discussion, is shown as
follows. Still, the detail of the Scope, including work schedule, requires to be
determined according to the further discussions between both sides.

5.1 Title of the Study

Study on Transmission and Distribution Development in Hanoi

5.2 Objectives of the Study
The objectives of the Study are to formulate technically and economically feasible
plans for improvement of the transmission and distribution network, and to provide
technical assistance for enhancement of capabilities of EVN and HPC in terms of

administration, operation and maintenance.

5.3 Organizational Framework for the Study
The Counterpart Agency for the Study is EVN.

5.4 Scope of the Study
The Study will be executed in the following two programs:

(1) Program A: Feasibility Study on Transmission and Distribution Network
This feasibility study is for establishment of the appropriate plan to improve the
transmission and distribution network in Hanoi in terms of system reliability,
energy loss, capacity of facilities, and so on.

(2) Program B: Sector Development Program
This Program is for development of activities of EVN and IIPC in administration,

operation and maintenance.

Phasel: Prelimi In igation Sta

: Review of the present master plan
The main objectives of this stage are to identify the main problems and issues in
the present power system with voltage of 110kV or less, and also to identify
predominant projects through review of the present master plan prepared by
Vietnamese authorities concerned.
The Team will:
(a) collect necessary data and establish data base needed for identification of the

main problems of the project power system and for the creation of the

oL



predominant projects

®)

(0
(d)
(e)

®
(&

review the present standards and criteria for system planing, system
operation and designing of transmission and distribution equipment, as
compared with international standards

identify main problems of the present power system

review the demand forecast of the present master plan

review the expansion and rehabilitation plan of the present master plan
from the viewpoint of the settlement of the main problems, e.g. improvement
of the present reliability, reduction of the present energy loss, necessity of
underground lines, satisfaction of the future demand of the project area, etc.
carry out the economic and financial analysis

identify subprojects to be prioritized for the next stage, taking into account

plans of foreign financing sources, conditions of right of way, and so on

(h) reconfirm items of the Study to be implemented in Phase 2

: Listing up possible fields for Sector Development

The main objectives of this stage are to identify the main issues and problems in

present activities in administration, operation and maintenance of EVN and

HPC through review of present work and discussions with personnel engaged in

those activities, and to list up those fields which could be improved under

programs to be developed in the course of the Study.
The Team will:

(a)

(b)

review all activities in administration, operation and maintenance of EVN
and HPC
list up fields of the activities which could be improved

Phase2: Detailed Investigation

: Implementation of feasibility study

The main objectives of this stage are to carry out the preliminary design of the

subprojects identified in Phase 1, and evaluate the feasibility.
The Team will:

(a)
(b)
©

(d)

execute preliminary design of the subprojects

estimate the whole costs necessary for the subprojects

assess the environmental impact to the natural, the social and the cultural
resources of the project area and recommend appropriate mitigating
measures, if necessary

create an implementation program and disbursement schedule for the

i/ ’f/ ‘:{



subprojects

(e) reconfirm the economic and financial internal rate of return of the
subprojects

: Recommendation for Sector Development

The main objectives of this stage are to recommend appropriate programs for

Sector Development with priorities through further detailed discussions with

relevant officials and staffs, and to provide technical assistance necessary for

implementation of the recommended programs.

The Team will:

(a) discuss and analyze what kind of program is proper and adequate for
improvement of each field of activities listed up in Phase 1

(b) discuss which program is most efficient and is required urgently

(¢) discuss priority of each program

(d) provide technical assistance which contribute to the implementation of the
most efficient and urgent programs

(e) prepare recommendation reports for the sector development

5.5 Undertakings of Both sides
The undertakings of both Vietnamese and Japanese sides in relation to the Study
will be confirmed at the next stage of the project in accordance with the Agreement
on Technical Cooperation between the Government of Vietnam and the Government

of Japan.
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ADB IJBIC

Ministry of Planning and Investment MPI
Nguyen Xuan Tien Senior Expert, Foreign Economic Relations Dept.
Ministry of Industry MOI
Vu Van Thai Deputy Director General, International Cooperation Dept.

Electricity of Vietham EVN

Dinh Quang Tri Vice President
Tran Minh Kham Director, International Cooperation Dept.
Tran Tuan Dung Project Manager, International Cooperation Dept.
Mai Quoc Hoi Deputy Director, Finance-Accounting Dept.
Pham Thi Ly Chief Accountant
Tran Anh Thai Deputy Director, Network Dept.
Truong Thi Lan AnhEXxpert, Network Dept.

Institute of Energy IE
Nguyen Van Thong International Cooperation Dept.
Nguyen Van Phuc Chief, Electric Network Dept.

JICA ,

Hanoi Peoples Committee
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Dao Hong Thai Expert on Electric Power Management
Hanoi Power Company HPC
Nguyen Viet Quang President
Cao Thi Lien Chief, International Relation Exp-Import Dept.
Asian Development Bank ADB
Kathleen M. Moktan Senior Financial Analyst, Energy Division (West)
M. Bristol Project Manager Energy Division (West)

Thein Swe Deputy Head of Mission
World Bank WB
Anil K. Malhotra Regional Energy Adviser

10
11 Japan Bank for International Cooperation JBIC
12 Japan International Cooperation Agency JICA
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Mr. Vu Van Thai, Deputy Director General, International Cooperation Dept.
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3 21 800 900 EVN
Mr. Dinh Quang Tri, Vice President, EVN
Mr. Tran Minh Kham, Director, International Cooperation Dept, EVN
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4 1
(Ministry of Industry MOl)
Electricity of Vietnam (EVN) 1 PP
IPP EVN EVN 5,134 MW
4 6 1 1998 1999 EVN 17,739 GWh 19,259 GWh
66,200 2
EVN 100% 7 PC-1
PC-2 PC-3 Hanoi PC HCM PC Ha phong PC Dong Na PC EVN
7 PC
EVN 100% 2
EVN Independ
ent Unit Dependent Unit
1998 12 13 4 6
Congtruction Management Board
3
EVN EVN 5 E
VN (Board of Directors)
5 EVN
4
1 EVN 1994 10 10 No. 562/TTg 1995 27 No. 14/CP
PC-1 PC-2 PC-3 500 kv
1500 km 1994 7
EVN
2 EVN 1998 2000 2 Workshop on Pdlicy, Regulation and Corporate Governan
ce in Vignam's Energy EVN 63,000
3 Independent Unit Dependent Unit Dependent Unit
4
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EVN

5
1999 7 8
No. 52/1999/ND-CP (Regulations on Management of Investment
and Construction)

1999 9 4 (Procurement Regulation) No. 88/1999/ND-CP

EVN EVN
1998
EVN Annua Report “ Qur objective is to become an advanced, modern and comp

etitive power utility in the region.”
EVN

2000 2 Workshop on Policy, Regulation and Corporate Governance in Vietnam's Energy

EVN
1) EVN
?) EVN
3)
4 2
1 EVN 1995 1
1992
6
S ADB Project 1358
ADB
6 1995 1996 7 1990
1999

1997 5 1998 1
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EVN 9

10 Vietnam Auditing
Company Deloitte Touche Tohmatsu 6 Remarks
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Congtruction Management Board Remark
1998 1,10
1 79 12
EVN
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704 kWh
(b) 23
©
EVN
(d)
EVN
9 10905 11 199 1
10 |nternational Accounting Standards Committee(IASC) IASC
IAS IASC
1 Remarks
1) Congtruction Management Board
2) 1,187
3) 1996 1 1
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® EVN
EVN
IT
EVN EGAT 1998 9 1999
3
4 3 2
EVN EGAT
23 77 23 17 16
3.8% 13.8% 1.8% 2.0% 1.8%
4. 4% 17.1% 6. 2% 4. 7% 4. 3%
2.5% 5. 7% 0.7% 0.7% 0.6%
58.3% 33.2% 10.6% 15.6% 14.9%
0.5 1.5% 5.9 3.5 4.0
43 1% 67 .4% 37.1% 37.9% 36.5%
44 3% 62.7% 64 .6% 56 . 6% 61.3%
2.8 0.7 0.2 0.2 0.1
5.1 4.3 15.0
(US ¢ /kwh)
EGAT
(& EGAT Annua Report
(b ECAT 9.1%
EGAT
(© EGAT 20% 98%
(d) EGAT 17%
(& EGAT 66%
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4 3 2
1999 10
13
100 KWH 455 KWh
10LkWH 150 kWh 640 KWh
151 kWh 200 KWh 870 KWh
201kWh 300 kWh 1,061 KWh
300 KWH 1,270 KWh
770  /kWh 6 kV 600  /kWh 6 kV
1530 /kWh 6 kV
3
EVN
330  /KWh
1998 704 /kWh
@ 4 3 1 EVN
(b) 4 3 2 4.3¢ /KWh
©
13
10% 1999 1
8%
EVN 1999
1998
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(d)

©

(f)

EVN

EVN
EVN
1999 10 kWh
Power Company No. 1 224
Power Company No. 2 314
Power Company No. 3 290
Hanoi Power Company 550
Ho Chi Minh Power Company 613
Hai phong Power Company 355
Dong Nai Power Company 651
EVN
PC No.l Dong Nai PC 3
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b)

EVN

n
4 1 1997
EVN 13
4,936 MW
4 4
(M
1991 1992 1993 1994 199§ 199 = 1997
16659 1669 2389 2691 2841 2849 2,893 58.9
649 649 649 649 645 645 645 13.1
198 198 198 198 198 198 198 4.0
C.C 169 316 316 429 520 656 797 16.2
326 326 326 442 442 393 397 8.1
3000 3150 3870 4405 4649 4,741 4930 1000
EVN
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10

1994 500 kV
500 kv 220 kv
110 kv 2
1998
4 4 2 1998
500 kV 220 kv 110 kV/66 kV
1,487 2,435 7,493
(km) (365) (1,108)
2,700 4,504 6,283
MVA (796) (1,359)
1998
EVN
3B K, 22 kY, 1
0 kv, 6 kV 22 kV
380/220v 3 4
1998
4 4 1998
(km)
Power Company No.1 (PC1) 23,168 18,252
Power Company No.2 (PC2) 174,103 12,886
Power Company No.3 (PC3) 7,878 3,608
Hanoi Power Company (HPC) 1,863 901
Ho Chi Minh Power Company (HCMPC) 2471 2,893
209,457 38,542

EVN
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4 2 2010
1997 1999
4 4 4
(MW)
2000 [Can ThoGT 375
BaRia C/C(ST-1) 56
PhuMy  C/C(GT,ST) 1,090
Phala 600
2001 [PhuMy -1 CIC(GT) 420
PhuMy -1 CIC(ST) 144
2000 [Song Hinh 70 SIDA
Yaly 360
2001 [Ham Thuan 300
Dami 175
Yaly 360
EVN
Da Ninh 300 MW
Baria 2 55 MW
O Mon 600 MW
2005 2010
2005 2010
Phu My -2 CI/C(GT,ST) 720 MW IPP
Phu My CIC(GT,ST) 720 MW IPP
Quang Ninh 300 MW BOT
Se San 3 260MW
Da Thi 300 MW
Dong Na 3 255 MW
1,500 2,000 MW
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500 kV 220 kv 110 kV 22 kv 35 kV

1999 2010
235 3420
143 5,350
378 8590
291 4,300

51
1990 86 7300 kwWh 1999 234 7000 k
Wh 27 11.7%
4 5 2
1998 216 5400 kw
110 8,800 kwh 51%
48 700 kWh 22%
&
45 9400 kWh 21%
3 6,000 kwWh 2%
EVN
8 500 kwWh 4%
1998 12
1990 61 8500 kwh 1999 192 7500 kwh 31
13.5%
4 5 2

1998 177 3,800 kwWh 4 51
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13%

8%

1990 1998 18.6% 17.2%
11.5% 8.6%
451
MWh
1990 2,035 2,845 718 587 6,185
1991 2,050 3,060 645 809 6,564
1992 2,163 3,197 600 975 6,935
1993 2,521 3476 693 1,143 7,833
1994 3,130 3944 850 1,359 9,283
1995 4,035 4,619 1,008 1,524 11,185
199 4,912 5,503 1,094 1,866 13,375
1997 5,831 6,163 1,228 2,081 15,303
1998 7,241 6,812 1,393 2,292 17,738
1998 % 40.8 384 7.9 12.9 100.0
172 115 8.6 186
EVN IE
1989 1999 10 11.7%
13.0% 1989  27.3% 1999  17.
9% 10%
4 5 2
500 kV 1994
10 138 7000 kW 405
9000 kW 3 11.3%
4 5 2
1 1997
10 30 4 5 2



100 kWh

MW
1989 7,792 5,665 2,127 27.3 1,387 64.1
1990 8,673 6,185 2,488 28.7 1,543 64.2
1991 9,152 6,564 2,588 28.3 1,702 61.4
1992 9,652 6,935 2,717 28.1 1,869 59.0
1993  |10,665 7,833 2,832 26.6 2,076 58.6
1994 12,284 9,283 3,000 24.4 2,360 59.4
1995 14,636 11,185 3,451 23.6 2,699 61.9
1996  |16,946 13,375 3,571 22.1 3,060 63.2
1997  |19,151 15,303 3,849 20.1 3,437 63.6
1998  |21,654 17,738 3,916 18.1 3,774 65.5
1999  |23470 19,275 4,195 17.9 4,059 66.0

117 13.0 113

EVN IE 2000 3
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mRKED
4,500
4,000
3,500
3,000
2,500
MW 5 000
1,500 |E‘Es'-d<%573MW
1,000
500
1990 19911992 1993 1994 1995 1996 1997 1998 1999
FE
BHBEERERY
35
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15 BEEY
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
FE




4 5 2 '97.10.30.

4000
3500

3000
2500
g 2000
1500
1000

500

4 5 2

EVN IE 4 53 453 3
High Case, Base Case, Low Case

GDP
2000 2010 10 Base Case
10.5%
11.1%
10.0%
10%
4 5 4 Low Case EVN
10% Base Case High Case EVN 10% 20%
Low Case EVN Base Case
High Case 20% 30%
Low Case 9%
11 ~ 12%
EVN High Case

Base Case
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Fda—5-3 BHEEOEMTH (2000 £ ~2020 4)

(EVN O F #ll{#)
D EREE ¥ Wl A 00~ 10 @
¥ [ 1990 [ 1995 | 1999 | 2000 | 2005 | 2010 | 2015 | 2020 | forscs)
e = |High Case 26,000] 46,554| 78,466| 126947] 201,367  11.7
EREIE |5 " Case 8,679 14,636| 23.470| 26,000 44,230 70,437| 109,439 167,022 10.5
(100 73 kWh) ;0 Case 26,000 42,409| 64,553 96,906 142,113 9.5
' = |High Case 21,394] 39,066] 63,538] 111,066] 176.696]  12.3
BABIE (e Case| 6185 11,185] 19,275 21,394| 37,116| 61,572 95,747| 146,555  11.1
(100 J3 kWh) |} 0 e 21,394| 35585| 56,428 84.784| 124.701 102
. |High Case 44771 7.838| 12,982] 20,703] 32.376]  11.2
BARET) \pase Case | 1.660] 2,699 4.050| 4477 7447 11,653| 17,847 26,854  10.0
MW) ) ow Case 44771 7,141] 10,680 15803| 22,849 9.1
B (%) 287 236 179] 177 161l 126 125 123
BRI (%) 597 61.9] 66.0] 63| 67.8] 690 700 710

WA . EVN IE (2000 4F 3 A)

Ka4—-5—-4 BHEEOEHTFHE (2000 £ 2010 %)

(R TOFHMHE)
B EREE FHME 00~ 10 @
S 1990 1995 1999 | 2000 | 2005 | 2010 |{0ree(s)
High Case 27,113 50,933 96.394 13.5
Fax-t- sy s ’ )
RN Base Case 8,679| 14,636 23,470 25,706| 44,491 77.406 1.7
(100 /3 kWh) |} e 23,106| 36,682 58,697 9.8
High Case
BT & Base Case 6,185| 11,185 19,275] 20,881| 37,018 65,868 12.2
(100 /7 kWh) Low Case
— High Case 5,039] 9,325 17,389 13.2
® ;‘3 Base Case 1,660 2,699 4,059 4,779 8,195 14,125 11.4
MW) L ow Case 4,208|  6,739] 10,650 9.5
BEE (%) 28.7 23.6]  17.9 18.8] 1638 14.9
B (%) 59.7 619  66.0 6.4  62.0 62.6

HET D EVN IE (200043 B)




K 4—5—3 BHEEOEMTH (EVN 2000 4 ~2020 )

BHRETH (BKEN)
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30,000
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= 15,000

0 L_sesnersl 1 1 1

10,000 ’%
5,000

1990 1995 1998 2000 2005 2010 2015 2020

—e— High case
—u— Base case |

—a—Loe case

FE
ENRETARFRENE)

2000
< 1500 —
5 1000 ..... - Base Case
) > —a—Low Cse

0 ey
1990 1995 1998 2000 2005 2010 2015 2020
=3:3
BHARETH (REEHE)

2500

2000 -
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500

0 = L L ! ! 1

1990 1995 1998 2000 2005 2010 2015 2020
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4 6 1
4 6 1 55 GW
Hoa Binh (1,920 MW)
3/4
( )
2/3 4 6 1
4 6 1
JBIC Pha Lai
Tri An Tac Mo
Da Nhim Thu Duc
500 kV 1,500 km
500 MVA
4 6 2
EVN 1,500 km 500 kV
220 kv 110 kv 2
4 6 2 EVN
500 kv Hoa Binh Ha Tinh Ingtitute of Energy
450 MVA Da Nang Pleiku Ho Chi
Minh ACSR330x 4 4 1 1994
MW
220 kv Hoa Binh Pha Lai Hanoi
Hai Phong Nam Dinh
110 kV 220 kv Ha
noi
220 kv Ho Chi Minh
Ho Chi Minh
110 kv
66 kv 220 kV
66 kV

110 kV
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110 kV
EVN
4 6 3
(35 kV
KV 6 kV
35 kV 10 kV 6 kV
35 kV 6.6 kV
35 kV
Vv 220110 V
EVN 4

220 kv

6 kV) 35KV 22kv 15kvV 10 kV 66
15 kV
6.6 kV
1994 ( )
22 kV
22 kV
380/220 V 380/220
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£ 4—0—1 BERBERE

. Hgss | ©REN
ERE L w | aarawg | 22 w =
Hoa Binh 88-94 1 240 X 8 1,920 | bR B DR
Tac Ba 68 36 X 3 108 LR 0> E DR
X Da Nhim 64 40 X 4 160 B WAL
32 Tri An 89 100 X 4 400 b 1B EDER
% Tac Mo 95 75 X 2 150 R Y54 F DR
7 |Vinh Son 94 33 X 2 66 &R Cegelech i %
Z DAINKTT) - - 50 -
N B 2,854
Pha Lai (FApe) | 83-861 110 X 4 440 L 1B E D)
Uong Bi CAiR) | 75-77| 55 X 2 110 bR 0 E DR
Ninh Binh  (Fjk) | 74-76 | 25 X 4 100 e FEOE
Thu Duc () | 66-72 | 33X1 80- 8812 M3 T,
66X2 293 BHE | A =T vOEBICED
(2) | 89921 qpgmv ARES
‘X |Hiep Phuoc  (f77H1) 2% 1 125 X 3 375 LK IPP
gﬁi Ba Ria (#R) 95 271 BEh | 95ICWBEE TIn i b
& 97 | 144 X 2 WBOD#E )
i, N 3
Bt [PhuMy2-1 (7 Z) 9 | 140 X 2 568 [ EVNH O &4
Can Th ] . . 33
an Tho Eff; g0 | 9w o |
=+ _ R R 440
f/)m fo (74— 4 ; PP 50MW
/N =t 2,705
& & 5,559
(HiFT) [E . Seminar on Vietnam 500 kV Transmission System

5 years in Operation and Future Development

(Dec. 99)
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‘80 SIDA (Swedish Internati
ona Development Authority) Hoa Binh ( 1,920MW)
'90 OECD
1993
1997 US$ 500 million 5 3
4 1 WB ADB 14
4 7 1
1 1))
1)) ASEAN A
PEC V)
)
) ) ) )
15
JBIC
Pha La 2 (600 MW) Phu My 1
(1,090 MW) O Mon (600 MW) Can Tho
Ham Thuan Da Mi (472 MW) Da Ninh (300 MW)
4 6 2
4 7 2 World Bank WB
WB )] 1))
1)) V)
16

Project 1D27240 :Power Sector Rehabilitetion & Expansion
Project (165 million US$) Project 1D28200 :Power Development Project (180 million US$)
) PC2 PC3 HCM PC

) (NLDC :National Load Dispatch Center)
(SRLDC :Southern Region Load Dispatch Center  CRLDC :Centra Region Load Dispatch Cente
r ) Phu My 2 (300 MW) Ba Ria
)30

14 Viet Nam Energy Profile, ADB ('99)
15 ODA ('99)
16 WB Project Objectives
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4 2

WB Country Assistance Strategy WB 1) 1))
1))
V) WB
17
WB Hanoi
4 7 3 ADB
ADB 1) ) 1)
V) 1

Project 1358: Power Didribution Rehabilitation Pr
oject TA2897: Commercidization of Power Companie
s TAZ2888: Improvement of Power Sector Regulatory Framework TA3140: Energy Sector Profile
Study

Power Didribution Rehabilitation Project US$ 80 million Hanoi us
$ 48 million) Ha Phong USS$ 25 million Nam Dinh US$ 7 million)
1995 6 LA EVN Hanoi PC
Hanoi LA PC 1
ADB Ha Phong Nam Dinh Hanoi P
owe Company 2 5
Commercidlization of Power Companies
13
7
EVN 4 2
EVN ADB Road Map
EVN EVN
Road Map ADB
Project Preliminary Technic
al Assistance Se San 3 EVN

220 kv 110 kv

18

17 Country Assigance Strategy, WB ('98)
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4 7 4

SIDA US$ 140 million
Son Hinh (70 MW US$
45.2 million) Ha Tinh 500 kV (SEK 112 million)
(SEK 122 million) 18
SIDA

18 Viet Nam Energy Profile, ADB ('99)
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5 1
EVN 100% Hanoi Power Company (HPC)
HPC EVN HPC EVN 220 kV 3
[Chem Ha Dong Mai Dong] 110 kv
110kV 282.5km 21436 km
2,388.1 km
1999 2,044,840,033 kWh 439 MW
337,676
HPC 1995 381NI/TCCB-LD
EVN HPC HPC
4 11
H W =
[ | |
i A &R BRAER R N
AR
B L & B B — R — 7oy a7 bR
— i Al & — O W | eAEEEER |~ pwras
— 110KV T#; AN E B | L avpa—p—tri-
— MR TS RS LR — BhEkE F—
— A—F—TH [E] P P — HNEHRELR
— Bl - 5t — B & b
— i T 8 (R0
— QCe > F— Eat EAEh

BN 1 EER
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HPC 3,230 539 2,30

1 649
2
HPC HPC 1999 12 31 1999 1 1 199
9 12 31 5 2 1
Hanoi Power Company
Hanoi Power Company
HPC EVN
HPC 4 3 1 10
1996 1
1999 1 8%
10% 25% 32%
HPC
HPC
@)
EVN
HPC
(b) EVN
4 3 1 EVN @ (e)

EVN HPC
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. EVN
. EVN 71.9%
. EVN
(€)
HPC
HPC
HPC

HPC

HPC EVN 100%
EVN EVN
VN
EVN

61

EVN



L2£'909 HEYHEOQWHY L2€°909 HEHYE
LST1°09 TR b= 116°6E¥ HEBHOYH
0 & [ E ]
e0v'ce (WHEEHE) WY 916°L STEHHXHYE
69512 Lo 0s€9 HTE B B
095°€6 TE[Rklae bRl | G ehL8 SLHTEMWENNEE
6€8°02 STHEL 25691 N HEH
10¥% Y HHIGERY 169811 TTETAE &
gLV TENENe4y G1 WEEEE Y 808°68¢- W1 I ) R
HOTFEER, £06 ST AR v01°929 B ¥ 54 X
YARTA ITY¥E 962°0%¢ HENFEHY
88716 Byu s HO¥E
9TH 0LT HEHOEY 865°€92 HEARF
252 HEEE 89 L OoHLif
101 UG AACIE TR - Y I1E A
€102 R348V 31 65621 B E X 8. HEEWHOX
8z1'el BHYHox SPHIT SEP-AZ4IL]
L2L%8 RgK R sov'se By 286 k231
Eel HH S — €907 YR 66%°L9 EZR- Y121
290°'z¢ SLELAY 89.°GL By E 688‘G- T |4l
907G HEXE 0LLT BEEWmox 786°el HEWO*
£e1°0¢l ke T 2% 610°G2 HHRSHE HSH c88°¢- HEHSHE HoW
8192661 11351 0ZL'61 THXYEEN I1s TR WO Xk
1GL°L87°1 = 1251~ WY RTH¥ 0101 Al
WRIEHT XL GL8°L LE GE6°08 AL
16L°28%'1 b= 1 LS9°L2 THH 1GL€LT SUHNH DY
HOTHX R 025‘18 HyuEnR 62L2V¢ HHER
HoOXHEH HoHY HOHE
B 3 H & B 3 H
g2 < H g BOYEQNEY HOFHE

(AT LA L8+ T eh)

(HICHZIH6661F HIHT=56661H)
(OdH)Aueduo) 19mod 10uBH

E ¥ ETH

| —2—C%

AT B )

(BYHICHCTH666T )

(OdH) Auedwo) Jamo 1oueH

ZH KFHE



450

Gia Lam

2000

110 kV

5 3 2
HPC

10

11

(Millennium)

ADB SIDA

2000 2010

110 kV
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250 2020
HPC
1999 EVN IE HPC
199

22 kV

12%



SCADA

HPC
HPC
HPC
HPC
HPC
Hai Ba
(

1
HPC 1999 20 4500 kWh
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234 7,000 kwh 9%

1%

30%

3

Dinh, Tay Ho, Thanh Xuan

1.7%

HPC

5 4 1 HPC

HPC

1995 1999
49% 20.9%
12.7%
5 4 2
5 4 1 63.5%
28.5% 57%
12.7%
19.3% 15.5% 9.7%
1991 1998 1990
1998 10%
2
4
6 Dong Da, Hoan Kiem, Hai Ba Trung, Ba

(KWh)

(

)

KWh)

1995

1,269,960,501

288,092,814

126,018916

109,164,476

15,396,606

731,283,689

65



1996 [1,535,258,004 2091324,589,353 | 158,050,602{107,969257 [17,799,729| 926,849,063
1997 [1,689,048,768 10.0{359,500,703 | 171434,961}112281,771 |19,470,702 [1,026,360,631
1998 [1,949491,165 155539539447 | 27,539902[118,550,339 |21,040,498 [1,242,820,979
1999 [2,044,840,033 49583607474 | 23474,211)116552,624 [22,326,673 [1,298879,051
100.0% 28.6%) 1.2% 5.7% 1.1% 63.4%)
341,872 2,966 239 944 47 337,676
12.7% 19.3% -34.3% 1.7% 9.7% 155%
5 4 2 1991 1998
(kWh) (kwh) (kwh) (%)
1991 1,313,230,200 963,991,000 349,319,200 26.6
1992 1,257,797,659 886,482,464 371,315,195 295
1993 1,401,572,085 948,437,525 453,139,558 323
1994 1,429,499,627 1,095,057,049 334442578 234
1995 1,550,455,041 1,269,960,501 280,494,540 180
1996 1,834,444,775 1,535,258,004 299,186,771 16.3
1997 1993193972 1,689,049,000 304,143,972 153
1998 2,190,657,135 1,926,263,621 264,393514 121
5 4 1 HPC
HPCHR e 8E h it (0 438
3,500
3,000 f
2,500 F
6wh "500 |
1,000

500
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M 5—4—2 HPCHEEBHEDOMUE

HPC®DR

SSEHBBUE

ABUERY
1996F 19974 19984 1999F FI§
F5—4—3 HPC B H2HEMIENEK (1999 %)
WA, PIERAR | REREE | GFHERE | XBENE=E BEAENE
(%0) (%) (%) (kWh) (kWh)

Dong Da 4.09 5.24 9.33 274,000,000 25,562,692
Hoan Kiem 4.66 5.15 9.81 243,910,957 23,928,552
Hai Ba Trung 5.05 3.93 8.98 350,762,538 31,512,544
Ba Dinh 4.88 4.19 9.07 245,952,000 22,312,362
Tay Ho 459 421 8.80 83,817,600 7,372,854
Thanh Xuan 5.32 3.47 8.79 97,752,000 8,595,478
Than Tri 5.48 0.34 5.82 98,559,000 5,736,134
Tu Lien 5.40 1.00 6.40 144,000,000 9,216,000
Gia Lam 4.70 127 5.97 237,713,320 14,191,485
Dong Anh 6.80 0.48 7.28 73,359,400 5,340,564
Soc Son 6.86 0.003 6.863 42,000,000 2,882,460
& &t 8.28|  1,891,826,815 156,651,126

EEHRELE 2.50

REHRER 10.78




REEY

O N A O @

14
12
10

HPCO XA E 7 HRR %

Dong Hoan HaiBa Ba Tay Thanh Than Tu Gia Dong Soc

Da

Kiem Trung Dinh  Ho  Xuan  Tri Lien Lam Anh  Son

BRGIESCHE S
B hEiRiEAE

HX 5

5 4 4 5 4 4
1996 1997 10 18 19
1998 1999 8 11

5-4-5  5-4-5
2 4 1
18 19
10 11
2
5 4 4

(MW)
1996 1997 1998 1999
(10/03) (10/23) (08/27) (08/09)
1 76 159 240 202
2 73 155¢Kp) 195
3 74 156 229 193
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

1996
(04/22)
1

2
3
4
5

76

87

130
150
166
180
194
210
193
176
175
180
188
204
246
261
235
214
179
132
104

1997

(01/14)

148

142
145
153

142

155
160
198
232
268
292
317
330
303
285
291
299
301
319
384
354
333
313
290
235
194

1998
(01/30)
87

89

98
136

69

231 193
234 209
251 236
283 271
347 341
371 378
391 409
403 439
374 378
356 368
363 379
376 388
370 394
354 383
357 380
365 388
363 374
353 362
343 342
318 297
273 259

(MW)
1999
(02/19)
94 101

88ieY) R
| o1¢
92 98
100 113



6 187 177 116 139

7 208 204 141 171

8 245 222 182 199

9 264 230 216 209

10 291 232 213 213

11 303 243 196 203

12 274 214 174 191

13 262 189 152 182

14 263 191 148 175

15 275 198 148 176

16 283 218 160 192

17 305 271 179 232

18 342 318 229 254

19 325 295 244 258

20 297 278 232 239

21 282 250 216 220

22 252 216 201 198

23 203 160 166 162

24 171 127 128 139

1
5 4 4

' F e RO

I Ao Y / “.xl'\:‘k\ TS|
< N || 1997 (10123)
7 o “_ ||~ 1998 (08r27)
STl S N
- HJ/ X!
_1_l_.i!-I -5 i ?I 4 1 .13 1EII 21 I‘23I
B
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400
350
300 \—/ /‘\\\\\
250
\ ////\\ ~-1996 (04/22)
2 200 X - 1997 (01/14)
b= / / ‘*\;z;;’_,/ \\\ -+-1998 (01/30)
150 ~-1999 (02/19)
X
100
50
0 - L L T S WY TN W A SR S L
1 3 5 7 1 13 15 17 19 21 23
s
5 4 2
110 kV
5 4 6 110 kV
(km)
B (km) C (A+B)/C
96 6 2 280 0.029
97 3 1 310 0013
98 6 3 310 0.029
99 31 3 310 0.110
1999
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5 4 7
99 km
o8
2 3 4
(km)
237 49 46 41 31| 167] 4398 0.38
12 1 2 5 1 9 90.3 0.10
249 50 48 46 32l 176] 5301 033
27 4 3 2 4 13 5391 0.02
3
1999 1998
1 4 10 3
5 4 8
1998 1999 /Km
1/4 2/4 3/4 4/4 (Km)
35KV 62 15 37 34 14 100 45295 0221
22KV 2 1 0 3 0 4 889 0450
10KV 49 12 28 18 20 78 20956| 0.260
6KV 114 31 44 58 34 167 84130 0104
227 59 109 113 68| 349 160270 0218
169% [|31.2% 32.4% 19.5%
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5 4 6

hIEREIREHER

|
i
} 400
300 N
& - | m1998%|
¥ 200 19995
100 - ‘
0
35KV 22KV 10KV 6KV &Et
EER)
5-4-7 km
HMMIRETE B OKMY V) EEEH
HE/Km

35KV 22KV 10KV 6KV &5t

FREREBIE

km 22 kV 2
22 kV

1999 349
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(%)
70
105 301
35
140
29 187 535
18
6
25 7.2
19
1 1 0.3
16
31 89
15
349 349 1000
80%
5 4 10
1/4 | 2/4 | 3/4 | 4/4 100
Hoan Kiem 0 2 0 0 2 314 0.64]
Hai Ba Trung 0 2 0 1 3 458 0.66)
Ba Dinh 0 1 0 1 2 430 047
Don Da 0 0 2 0 2 504 040
Tay Ho 0 0 1 1 2 117 171
Thanh Xuan 0 1 0 1 2 269 0.74
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Tu Liem 0 0 1 0 1 490 0.20
Thanh Tri 0 0 0 0 0 349 0.00
Gia Lam 0 1 0 0 1 386 0.26)
Dong Anh 0 0 0 0 0 232 0.00
Soc Son 0 0 0 0 0 171 0.00
110kV 1 0 0 0 1] 27| 3.70
1 7| 4 4 16 3,747 043
100 1
110 kV 1
5 4 11
98 99
km
A) (B) | (A)/(B)
Hoan Kiem 13 9 79.10] 314 0287 641
Hai Ba Trung 14 12 4215 458 0262 1533
Ba Dinh 10 5 23.30 430 0116] 2724
Dong Da 9 6 20.35 504 0119 1693
Tay Ho 5 6 4355 117 0513 224
Thanh Xuan 9 8 85.20 269 0297 522
Tu Liem 3 10 73.10] 490 0204
Thanh Tri 5 4 56.53 349 0115
Gia Lam 8 14 23915 386 0363
Dong Anh 2 8 71.05 232 0345
Soc Son 0 2 12.00 171 0117
78 84 74548 3720 0226] 9337
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Tay Ho

76

West Lake Gia Lam
Tu Liem
HPC
5 4 12
IE HPC
High Case | Base Case
(GWh) 2,7255 2,7255
2000 (GWh) 2,3985 2,3985 2,235.0
(GWh) 327.0 327.0
2001 (GWh) 24590
2002 (GWh) 2,704.0
2003 (GWh) 2,975.0
2004 (GWh) 3,272.0
(GWh) 5,596.0 50105
2005 (GWh) 5,037.0 4,509.5
(GWh) 559.0 501.0
(2000 ~ (2000 ~ (2000 ~
2005) 2005) 2004)
15.8 13.4 10.0 12.0
10% 158%
127 13%




5 5 1
Hanoi Hanoi 7 110 kV Hanoi
110 kV 3 220 kV
Chem Ha Dong Mai Dong
110 kV 2 Hanoi
110 kV
Hanoi 7 Thanh Tri Tu Liem
Chem 220 kV Dong Anh 110 kV
110 kv Cong

Anh Soc Son Gia Lam Dong An

h 110 kV Hanoi Thac Ba
5 5 1 5 5 2
Hanoi 110 kV
2
ACSR185 ACSR150 ACSR120
( ) 5 5 1
Hanoi HPC 11
0 kV 5 5 1
5 5 1 HPC 1999 12
'95 '99
[km] [km]
110kV 2825 413 15%
5 4 HPC
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Hanoi

4 Chem Ha Dong Mai Dong 220 kV Dong Anh
110 kV 5 5 1
1 110 kV
25 MVA
HPC 110 kV
5 5 2
5 5 2 HPC 1999 12
‘95 '99
[ ]
[MVA] [ ] [MVA]
110kV 26 6775 4 1925 28%
5 4 HPC
HPC 3
HPC
3 Tran Hung Dao Phuong Diet Thanh Cong 110 k
\Y/ 2
3 10
10
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5 4 110 kV 11 100 km
110 kV 1 27
N 1
5 2
35 kv 10 kV 6 kV
1994

35 kv 22
kV 22 k
\Y/

380 220V
HPC 5 5 3

1/4 Hanoi 4 Ba
Dinh Hoan Kiem Dong Da Hai Ba Trung 50 ~
60% ADB (Project
1358) 22 kV

Hanoi
(MQI)
5 5 3 HPC 1999 12
'95 '99
[km] [km]
35kV 457.3 (1%) ? 82.8 18%
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22kV 56.1 (83%) 380 68%
10kV 4471 (32%) 186 4%
6kV 11831 (29%) 3389 29%
2,143.6 (25%) 478.3 22%
380V ? 23881 3525 15%
2,388.1 3525 15%
H
anoi
5 5 4 HPC 1999 12
95 99
L] [MVA] . [MVA]
35kV Y 495 Y 181.1 110 69.1 38%
22kV 184 1262 167 1028 81%
10kV 982 4025 243 1300 32%
6kV 2357 804.1 233 594 7%
4,018 ? 1,413.9 753 361.3 26%
35/22 kV 35/10 kV 35/6 kV
5 4 HPC
HPC 5
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5 5 4 Hanoi 439 MW

HPC 3 1400 MVA
5 4
0.33 km
'99 84
)
5 5 3
Hanoi '99 439 MW
40 MVA
ADB

84

'99

'90

0.22
043

10

110 kV

100

km



PC1

ACSR185

PC2

220/110 kv 110 kV

110 kv
80 MW/cct 2
HPC
Hanoi

(

)

EVN
PC3 3

500 kV 220 kV 110 kv

220 kv 110 kV

85



EVN PC1

wB
SCADA
HPC
HPC EVN PC1
HPC 110 kV 35 kV
6 kv 10 kv 22 kV
3
ON OFF
1 2 4 3 2 1 11
2
5 7 1
HPC 11
HPC
1
ol 13 110 kv IE

HPC
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HPC

HPC Hanoi 7 6 5 5
Cau Giay

Hoan Kiem

Hai Ba Trung

Ba Dinh

(Urban) Dong Da

Thanh Xuan

Tay Ho

Tu Liem

Thanh Tri

5
(Sub-urban)

Gia Lim

Dong Anh

Soc Son

Hai Ba Trung

Hai Ba Trung Mai Dong 220 kV
Tran Hung Dao 150 km
460 440
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130

T2
110 kV
3
Cong)
3
5

24

110 kV

84

Hanoi

(Tran Hung Dao Phuong Liet Thanh

1 10

HPC

(Province 2 )

"Ministry” "Province"
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1997

4 1 1999 8 No. 52/1999/ND-CP
(Regulations on Management of Investment and Construction)
1999 9 4 (Procurement Regulation) No. 88/
1999/ND-CP
(Ministry) (Province)
EVN HPC
9
5 9 1
EVN
13 4
7 (Power Investigation an

89



d Design Company : PIDC) (Institute of Energy : IE)

HPC 1 EVN
HPC
1
EVN IE
PIDC
IE PIDC
HPC
HPC
10
9 2
3
PC1~ PC3
PC
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PC1 In-service Training School

al Technique

EVN

2
HPC

EVN
HPC

oJT
HPC
oJT
HPC
HPC
IE
IE HPC

oJT

91

6

JICA

EVN
HPC

HPC

Training School for Electric

4

Institute of Energy



/10,000

110 kV
5 6
110 kV
Hai Ba Trung
110 kV
5 4 5 5 HPC
110 kv
HPC
MOl
HPC
HPC HPC
Hanoi

noi
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110 kV

Hanoi

Ha



HPC

HPC
11
5 11 1
Hanoi SIDA
Ba Dinh Doi Kan Ngoc Khanh
Dong Da Giam
HPC
HPC Ba Dinh
5 11 2
ADB Project 1358: Power Distributio
n Rehabilitation Project US$ 80 million
Hanoi Hai Phong Nam Dinh
Hanoi US$ 80 million US$ 5
0 million
110 kV
Tay Ho Nhat Tan 110 kV Yen Phu 110 kV
Hai Ba Trung Thanh Nhan 110 kV
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Thanh Xuan Thuong Dinh 110 kV

22/04 kV 625
22 kV 126 km
400 V km
96,800 s
ADB Hai Phong
Nam Dinh Hanoi
2 2001 8
0%
2
5 11 3 ADB (Project 1358)
ADB
HPC (packaging) 30
116 package packaging
HPC
EVN MOI
® Hanoi Power Company (798) 220 kV Mai Dong Chem
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ADB

1995
15

5 11 4

ADB

Hanoi

ADB Project 1358: Power Distribution Rehabilitation Project

Power Company 1

5 11 5

SIDA

WB

Hanoi

95

PC 1

ADB

ADB
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HPC

HPC

Hanoi Power Company
HPC

HPC

97

HPC



BTE

T4 —TEYU T4 REER S




110kV

Hanoi

Hanoi
Hanoi
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8 1
4 5 2 11% ~ 12%
EVN 10 15
Annua Report ADB 2005
500 600 MW
10
(MW) 5,134 18,177 200,000
(GWh) 17,739 85,593 799,000
75,082 61,000 126,000
GDP 25,600 131,914 4,089,139
GDP 340 2,162 32,453
kwh/ 236 1,403 6,341
W 63 298 1,587
EVN 80 10
EVN
ADB SIDA
5 EVN
10 15
5 10
ADB TA EVN
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EVN

EVN
4 1
GDP 340
EVN
EVN
EVN
JBIC
JBIC
1
US$ 50 Million
3% US$ 1.5 Million 199

US$ 6.7 Million US$ 5.2 Million
US$ 4.3 Million  US$ 3.3 Million US$ 1.0 Million

% HPC EVN

30
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HPC

US$ 0.8 Million HP

ADB Se San No.3

EVN 2000 3 24 Minutes of Meetin
2 Program A Program B
Program B EVN HPC
Program B
EV
EVN HPC
EVN
EVN HPC
2002
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ADB Se San 3

TA Se San 3
ADB TA Commercialization of Power Companies
4 3 1 11
EVN
2
EVN
EVN
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ADB TA

5 10
VN

EVN HPC

EVN HPC

Commercialization of Power Companies
LAN

HPC
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HPC

51

EVN HPC

106

51%

CcOo2



EVN HPC
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110 kV
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