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Proyingces Population CENTRAL-El REGION
1 VIENTIANE MUN 499,530
2 PHONSALY 146,393 Area Bopulation )
3 LUANGNAMTHA 109,617
4 CUDOMXAY 198,408 0-100.500
5 BOKEQ 96,490 160.000-209.000
_ 260,000-309.000
6 LUANGPRABANG 326,550 360,000- 400,005
7 HUAPHAN 235,764 400,000-700,00¢
8 NAIGNABOULY 288,905 760,000-
9 XIENGKHUANG 188,646
10 VIENTIANE 275,350
1t BORIKHAMXAY 169.770
12 KHAMMUANE 393,124 -
13 SAVANNAKHET 701,067
14 SARAVANE 250,825 Legend
15 SEKQONG 50,331
16 CHAMPASAK 500,567 Mekong River CAMBODIA )
17 ATTAPEU 80917 country’s borther
18 Special region 54,902 = = = Provincial area

Grand Total 4.577.1356
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10 Vientiane

11 Bolikhamxay

12 Khammuane

13 Savannakhet

14 Saravane

15 Sekong

16 Champasak

17 Attapeu

Province ____1Population Villages [Electrified ‘No.ofhh__{Elec_hh Rate
01 Vientiane Mun. 499,530 492 _MNe 88,786 82,191}  92.6%
02 Phongsaly 146,393 644 4 25,862 315 1.2%
03 Luangnamtha 109,617 485! 25 20,851 3,210 15.4%
04 Oudomxay 198,408 816 41 32,564 3,446 10.6%
05 Bokeo 96,490 373 11 16,942 1,364 8.1%
06 Luangprabang 326,550 1,182, 115 55,076 11,785 21.4%
07 Huaphanh 235,764 953, 90, 35,561 6,396 18.0%
08 Xayabouly 288,905 581 61: 49,760 9,611 19.3%
09 Xiengkhuang 188,646 480 24 28,219 4,583 16.2%
10 Vientiane n 275,350 518 237 48,420 22,896 47.3%
11 Bolikhamxay 169,770 480 79 30,766 7,855 25.5%
12 Khammuane 393,124 801 261 52,581 24,824 47.2%
13 Savannakhet 701,067 1,757 329 122,246 31,025 25.4%
14 Saravane 250,825 769 124 45,074 8,907 19.8%
15 Sekong 60,331 339 6 10,017 646 6.4%
16 Champasak 500,567 939 202 87,958 21,788 24 8%
17 Attapeu 80,917 188 0! 14,619 0 0.0%
18 Xaysomboun Special Region 54,902 125 7 8,060 527 6.5%
Grand Total | 4,577,156 11,922 2,028 773,362 241,369 31.2%
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1) Ministry of Industry and Handicrafts (MIH)
Mr. Soulivong Daravong (Minister)
Mr. Somboune Manolom (Director of Cabinet, MIH)
Mr. Houmphone Bulyaphol (Director of Department of Electricity, MIH)
Mr. Chantho Milattanaphene (Engineer chief, MIH)
Mr. Chansaveng (Engineer, MIH)
Mr. Seumkham(Engineer, MIH)
Mr. Phetsavanh (Engineer, MIH)
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2} Electricite Du Laos (EDL)

Mr. Viraphonh Viravong (General Director, EDL)

Mr. Hatsady Sysoulath (Deputy General Director, EDL})

Mr. Daovong Phonekeo (Manager, System Planning Office, EDL)

Mr. Thongdy Kedsadasak (Manager, General Manager’s Office, EDIL)

Mr. Boun Oum Syvanpheng (Manager, Substation & Transmission Lines Office, EDL)
Mr. Boun Gnong Bouttavong (Deputy Manager, System Planning Office, EDL)

Mr. Keovongsouk Soulignadeth (Generation Engineer, System Planning Office, EDL)
Mr. Bounchieng Keovilayvanh (Electrical Engineer, System Planning Office, EDL)
AN TICA BMIK

3) Committee for Investment and Cooperation (CIC) _

Mr. Latsamee Keomany (Deputy Director General, Office of International Cooperation, CIC)
Ms. Saymonekham Mangnomek (Deputy Director, Bilateral Cooperation Division, CIC)
#50 ICA B PIX

4) ADB
Mr. Edvard Baardsen (Deputy Head of Mission)

5) World Bank

Mr. Enrique Crousillat (Senior Energy Economist)
Mr. Yoshihiko Sumi (7 ¥ 7 AFFEHR T AL F—ghLt > & —FEK)

6) JICAProject on Electric Power Technical Standard Establishment
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Thuen Hinboun 210MW 1,620GWh | PP 1998
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REPA B KM EEARTE 4 % B FHH
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Xe Kaman 1 100MW 2006 South L fan)
Xe Pian-Xe Namnoy 439MW 2008 South - i
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Subtransmission System Development Plan by 2010
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%1 BESIUNFEOXRRMN
335 ¢ {existing)
serial | area arez s/ nameg ~ s/s name norminal voltage numberof | length conductor donor
na {kV) circdit (km) Size
ARk | U7 EEa E:] ESy G q® I iz, 23k Bk K-
1 -t c-1 NAM NGLM PHONETONG 115 2 73 ACSR240
2 |R— c—1 NAM NGUM THALAT S/Y 15 1 16 ACSR240
3 |Pr— -3 THALAT S/Y VANGYIENG 115 1 64 ACSRETT
4 Jthe~1 —1 VANGVIENG LUANG PRABANG 15 1 i43 ACSR117
5 |dm—1 —1 THALAT 5/Y PHOMESOUNG 15 1 19.2 ALSR240
6 |hR—1 -1 PHONESCUNG NAXATTHONG S/Y 115 1 40 ACSR240
7 |HR--1 c—1 NAXAITHONG S5Y THAGNONE 115 1 12 ACSR240
8 |#R—1 C—i NAXAITHONG S/Y PHONETONG 115 1 12 ACSR240
9 jdr—1 c—1 PHONETONG THANAKENG 115 1 is ACSR9 5
10 k-1 c—1 THANAKENG NONG KHAI 115 1 11 ACSRI 5
N leg~1 [c~1  |NAMNGLM NAM LEUK 1158 1 55 A,
iz BRI c—1 NAM LELK PAKXAN 115 i 85 N.A,
13 |PR—) c—1 PHONE TONG UDON 1 (54) LR 1 73 ACSR240
14 |$hRr—1 c—1 PHONETONG UDONZ (24} 115 1 7B ACSRZ240
15 |PR—2 c—2 HTEUN HINBCOUN THAKHEK 230 2 86 ACSR
16 |HR—2 £-2 THAKHEK NAKHON PHANDM( & ) 230 2 74 ACSR
17 |RR—2 c-2 SAVANAKHET MUKDAHAN (5 1) 115 1 N.A. ALSR
16 (MER ] HOUAY HO LUBON (¥ 1) 230 2 230} ACSR1272X2
19 |Mar s XESET PAKSE (BANG YO) 115 1 N.A. ALSRZ40
20 W8 5 PAKSE (BANG YO) SHIRINDHOM P/S {# 4) 115 1 N.A. ACSR240
21 e N - - 35 - 165 -
22 |#m—~1 jC—y - - 3% - 0 -
23 k-2 C—2 - — 35 - 2 -
24 |t s - - 335 - [ -
25 (48 N - - 22 - 156
26 PR—1 c—1 - — 22 - 1,518 -
27 |PR=2 c-2 - - 22 - 1,603 —
28 |[MS s - - 22 - 978 -
MERERN (on going)
serial area area /s name  ~ s/5 name nominal voitage number o f | length conductor donor
no [13%] circuit {km} size
a% | 1u7 AEREA ZRRAL R E e z58 | wem Ki—
29 (sR—1 t-1 NAM LELK JGENG KHOUANG 115 1 158 N.A. ADB
30 |[he-1 c—1 XIENG NGEUN XAYABURI 115 1 73 N.A, ADB
’ (NOW HAl}
31 |- c—1 NUM NGLM MUANG FEUANG 15 1 94 N.A. ADB
{BAN DO}
32 |mm—2 |G—2 [SAVANAKHET CHAMPHON 118 1 s2 NA. W
{PAKBO} (KENGKOK)
33 |®B N - - 35 - 4] - -
34 [PsR—1 c—1 - - 35 - +] - -
35 ip&—2 jC-2 - - 35 - a - —
36 |mE 8 - - a5 - 0 - -
37 (%8 N - - 22 - 0 - -
38 [h&k—1 |C—1 - - 22 — 187 - we
33 fdE—1 c-1 - - 22 (—835kY) - 350 - ADB
40 |Fm-2 C-2 - - 22 - 471 - W8
41 |8 S - - 22 = 602 W




%2 RBHIUMFEOEREN

BREEgh (existing)
serial area area 5/5 name nominal voltage MT capacity number of circuit donor
no (kv) {MVA) for resource
®H | TwF o E BEEE L5 L AR R(—RED BERAERN K-
1 hi—1 c—1 NAMNGUM P/S 115 17.5%2 1+1
50X3 -
2 -1 |[C—1 PHONETONG 115 30x3 3
3 hk—1 |C—1 VANGVIENG 115 5.0 1
4 dk—1 |C—1 LUANG PRABANG 115 125 1
5 fh—1 [C—1 PHONESOUNG 115 10.0 ST
B Fhs— 1 C-1 THAGNONE 115 22.0 LT
7 tha—1 c—1 THANALENG 115 10.0 1
22.0
R 1 C—i NAM LEUK P/S 115 34.5X2 1
9 fR—1 c-1 PAKXAN 115 82 1
10 |$x-2 C2 HTEUN HINBOUN 230 42X6 2
11 -2 c—-2 THAKHEK §/Y 230 - 2
12 th—2 c—2 SAVANAKHET 115 10X2 1
13 |mas 5 HOUAY HO P/S 230 180(3t) 2
14 |8 s XESET 115 5 1
15 |&8% S PAKSE (BANG YO) 115 8x2 1
16
16 |4Ess N - 35 7 -
17 [PpR—1 |C—1 - 35 0 —
18 |ds—2 c—2 - 35 4] -
19 |@® S - 35 0 -
20 |t® N - 22 0 -
21 k-1 |C—1 - 22 420 -
22 |thm—2 c—2 - 22 140 -
23 |&E s - 22 77 -
AFHATEF {on going)
serial area area s/s name nominal voitage MT capacity number of cFcuit donor
na (kV} (MWAY for resource
AE | TUT TRAE AEYE b3 ARR(—K) RANMEHRN [
24 (m—1 |C—1 XIENG KHOUANG 115 20 1 ADB
25 |thm—1 c—1i XIENG NGEUN 115 8 1 ADB
(NON HAD
26 [PR—1 C—1 XAYABURI 115 14 1 ADB
27 thi— | c—1i MUANG FELJANG 115 8 1 ADB
(BAN DON)
28 |hm—2 c—2 CHAMPHON 115 20X2 1 wB
(KENGKOX)
29 [de® N - 35 0 - -
30 fpR—1 |C-—1 - 35 0 - —
31 (pm—2 |C-2 - 35 Q - -
32 |EE ) - 3s 0 - -
33 [db#s N - 22 0 - -
34 |PR—1 |jC—1 — 22 6.9 - ADB
35 |bk-—2 c—2 - 22 N.A - WE
36 |@E 3 - 22 N.A, - wh
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SCOPE OF WORK
FOR
THE STUDY
ON
MASTER PLAN
OF TRANSMISSION LINE AND SUBSTATION SYSTEM
IN
LAO PEPOLE’S DEMOCRATIC REPUBLIC

Agreed upon between
Ministry of Industry and Handicraft
Electricite Du Laos
and
Japan International Cooperation Agency

Vientiane, November 22, 2000

e — e

Houmphone Bulyaphol Hayao Adachi
Director, Leader,
Department of Electricity, Preliminary Study Team,
Ministry of Industry and Japan International
Handicraft Cooperation Agency

.
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Viraphonh Viravong

General Manager,
Electricite du Laos



L. INTRODUCTION

In response to the request of the Government of Lao People’s Democratic Republic (hereinafter
referred to as "Lao P.D.R."), the Government of Japan decided to conduct the Study on Master
Plan of Transmission Line and Substation System in Lao P.D.R. (hereinafter referred to as "the
Study") in accordance with the relevant laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as "JICA"),
the official agency responsible for the implementation of technical cooperation programs of the
Government of Japan, will undertake the Study in close cooperation with the authorities
concerned in Lao P.D.R.

The present document sets forth the scope of work with regard to the Study.

Il OBJECTIVE OF THE STUDY

The Study aims at formulating an optimal development plan of transmission line and substation
for domestic electric supply in Lao P.D.R. Necessary knowledge and technology including
software used in the Study for design of transmission and substation system shall be transferred
to personnel concerned in Lac P.D.R.

III. THE STUDY AREA

The Study will cover whole country of Lao P.D.R.

IV, SCOPE OF THE STUDY

The study will be carried out in three (3) Stages, such as Investigation stage, System study stage
and Master plan stage. The details at the respective stages are itemized as follows:

Stage I-Investigation Stage

The following data and information will be collected and analyzed.

e 2.3



Location of cities, towns and villages

Population in each villages

Existing topographical and geological maps

Demand forecast data

Energy consumption data for past 5 years

Information on relevant development plans, such as industrial, commercial and regional
development plan

Data of existing power plants: location, maximum capacities, operation conditions and so
on

Data of existing transmission and substations: routes, maximum capacity, single line
diagram, route length and materials of transmission line, operation conditions and electric
data such as impedance and so on

Information on power development plan: location, maximum output and annual
generation, development organization/investors, commissioning year and present stage
Information on transmission and substation plan: routes, maximum capacity, single line
diagram and so on

Availability and cost of construction materials, machinery, equipment and construction
works

Data and information of interconnection line among Lao P.D.R., Thailand and Vietnam

The preliminary demand forecast for next 2Qyears will be executed.

Stage 2— System Study Stage

1) Selection of desi iteria and conditi

Regarding design of transmission/substation system, the criteria and conditions for the
following items will be examined.

System voltage
Transmission capacity
Fluctuation of frequency
Fault current

System reliability

To make an optimal system configuration, following analysis will be curried out.



- Power flow analysis
- Fault current analysis

- System voltage analysis

- Reliability analysis
- Stability analysis
3) Field R . for Facility Desi

To collect necessary data and information for facility design, the field reconnaissance will be
carried out on following areas at candidate substation sites and transmission line routes.
Geology

Topology

Environment

Socio-economic

Stage 3— Master Plan Stage

Based on the results of studies of stage-1 and 2, an optimal annuval development plan of

transrnission lines and subsiations will be proposed. Basic design will be prepared for the project
of the highest priority.

1) System Configuration
Regarding the system configuration, following analysis will be executed.
- Optimization of systern voltage
- Optimization of transmission capacity
- Power flow analysis, fault current analysis, stability analysis by changing generation
development plan

2) Facility Desi
For each transmission line and substation, following studies will be executed.
- Preliminary design of facility and equipment
- Construction cost estimation
- Economic evaluation
- Financial analysis

3) Ranking Study and Management Plan_
In order to realize the master plan, the following studies will be executed.
- Impiementation program/scenario, such as time schedule and priority of construction
- Draft of operation and maintenance plans -

A




The following studies will be executed on the selected project with the top priority.

- Implementation of field surveys, such as geological survey and topological survey, to
collect necessary data for the facility design at the basic design level

- Implementation of the environmental impact study

- Basic design on neceésary facilities

- Preparation of specification of necessary equipment

- Environmental protection/preservation measures, if necessary

- Preparation of implementation plan including construction method and schedule

- Project cost estimation

- Economical and financial evaluation

V. WORK SCHEDULE

The Study will be carried out in accordance with the tentative work schedule shown in the
appendix I.

VL REPORTS

JICA shall prepare and submit the following reports in English to the Government of Lao
P.D.R.:

- Inception report: Ten (10) copies in English

- Intenm report: Ten (10) copies in English

- Draft final report:  Ten (10) copies in English (main reports and summaries)
The Government of Lao P.D.R. shall provide its comments on the draft final report within one
(1) month after the submission of the report.

- Presentation

The presentation of the draft final report shall be made to authorities concerned of the
Government of Lac P.D.R.

- Final report: Thirty (30) copies in English (main reports and summaries)

JICA will submit these reports within six (6) weeks after receiving the comments of the
Government of Lao P.D.R. on the draft final report. /%
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During the field survey in Lao P.D.R., monthly meetings will be held, and monthly reports will
be prepared for submission at these meetings.

VII. DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertakings by MIH, EDL and JICA of the Study is detailed in the
appendix 11.

VHI. UNDERTAKING OF THE GOVERNMENT OF LAO P.D.R.

To facilitate the smooth conduct of the Study, the Government of Lao P.D.R. shall take
necessary measures:

(1) to secure the safety of the Japanese study team,

(2) to permit the members of the Japanese study team to enter, leave and sojourn in Lac P.D.R.
for the duration of their assignment therein, and exempt them from foreign registration
requirements and consular fees,

(3) to exempt the members of the Japanese study team from taxes, duties, fees and other charges
on equipment, machinery and other materials brought into, and out of, Lao P.D.R. for the
conduct of the Study,

(4) to exempt the members of the Japanese study team from income taxes and charges of any
kind imposed on, or in connection with, any emoluments or allowances paid to them for their
services for the implementation of the Study,

(5) to provide necessary facilities to the Japanese study team for remittance as well as utilization

of the funds introduced into Lao P.D.R. from Japan in connection with the implementation
of the Study,

(6) to secure permission for entry into private properties or restricted areas for the
implementation of the Study,

(7) to secure permission for the Japanese study team to take all data and documents including
maps and photographs related to the Study out of Lao P.D.R. to Japan,

(R) to provide medical service as needed (expenses will be chargeable to members of the
Japanese study team) and

(9) to facilitate prompt clearance through customs and inland transportation of equipment,
materials and supplies required for the Study and of the personal effects of membwf*the

'S
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Japanese study team.

The Government of Lao P.D.R. shall bear claims, if any arises, against members of the
Japanese study team resulting from, occurring in the course of, or otherwise connected with,
the discharge of their duties in the implementation of the Study, except when such claims arise
from gross negligence or willful misconduct on the part of the members of the Japanese study
tearn.

Ministry of Industry and Handicraft (hereinafter referred to as "MIH") shall act as counterpart
agency to the Japanese study team and also as coordinating body in relation with the other
governmental and non-governmental organizations concerned for the smooth implementation of
the Study. Hlectricite du Laos (hereinafter referred to as "EDL") shall be executing authority in
the Study.

MIH and EDL shall, at its own expense, provide the Japanese study team with the following, in
cooperation with other organizations concerned:

(1) available data and information related to the Study;

(2) counterpart personnel;

(3) suitable office space with necessary equipment in Vientiane;
(4) identification cards;

(5) necessary vehicles with drivers, fuel and maintenance services for carrying out the field
survey; and

(6) communication facilities during the execution of the Study, such as telephone, telex,
transceiver, etc., if necessary.

IX. UNDERTAKING OF JICA

For the implementation of the study, JICA shall take the following measures:
(1) to dispatch, at its own expense, study teams to Lao P.D.R., and

(2) to pursue technology transfer to the Laos counterpart personnel in the course of the Study.

X. OTHERS

JICA and MIH shall consult with each other in respect of any matter that may arise fwor in

connection with the Study. : _ : i
- - @?&D



Appendix | TENTATIVE TIME SCHEDULE
YEAR 1 1 YEAR 2
PHASE Terms SERIAL MONTH |
1 2 516 71 8f81{10111 1f.:|13 14115} 16f171 18] 19| 20

1. Collection and Analysis 3 :
_ of Basic Data and Information .
Investigation T
Stage 2. Power Demand Forecast ]
1
|
3. Selection of Design Criteria ]
and Conditions 1
Sysiom Study |
Stage 4. System Configuration Planning |
+
5. Field Reconaissance |
|
L
16. System Configuration 1
1
Master Plan |7. Facility Design | —— !
Stage |
 {
8. Ranking Study 1
and Management Plan 1
I
9. Basic Design for |
the Selected Project I

Workshop M ®

Work Schdule ryem| | -

[ Fay [AY
Inception interim Drafi Final Final

EERNEEE :Works in Laos

(sunaunne

:Works In Japan




Appendix I1

Technical Undertakings

JICA Undertaking MIH and EDL Undertaking
1) Investigation Stage
1) Collection & Analysis of Data & Info. Works by manmonth provision Data and counterpart provision
2) Power Demand Forecast Works by manmonth provision Data, advise and counterpart provision j}
2) System Study Stage
1) Selection of Design Criteria Works by manmeonth provision Data, advise and counterpart provision an
and Conditions discussion
1 2) System Configuration Planning Works by manmonth provision Data, advise and counterpart provision an
T discussion
3) Field Reconnaissance Works by manmonth provision Data, advise and counterpart provision andP
discussion
3) Master Plan Stage
1) System Configuration Works by manmonth provision Advise and discussion
2) Facility Design Works by manmonth provision Advise and discussion
3) Ranking Study & Management plan _ [Works by manmonth provision Advise and discussion
> 4) Basic Design for the Selected Project ‘Works by manmonth provision Advise and counterpart provision and|
discussion
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MINUTES OF MEETING
FOR STUDY ON MASTER PLAN
QF TRANSMISSION LINE AND SUBSTATION SYSTEM
IN THE LAO PDR

The Preliminary Study Team for the Master Plan Study of Transmission Line
and Substation System (hereinafter referred te as "the Team") sent by the Japan
InternationalCooperationAgency(hereinafterreferredtoas"JICA")hadaseries
of discussions with the authorities concerned of Ministry of Industry and
Handicraft (hereinafter referred to as "MIH") and Electricite Du Laos
(hereinafter referred to as "EDL") from November 17, 2000 to 22, regarding the
Scope of Work on the Project.

The salient results of the discussions mutually confirmed are as attached.

Vientiane, November 22, 2000

[
e =

Houmphcne Bulyaphcel Hayao Adachi
Director, Leader,

Department of Electricity, Preliminary Study Team,
Ministry of L stry and Japan International
Handlcraft Cooperation Agency

_S

Viraphonh Viravong
General Manager,
Electricite du Laos




1. Referring to Clause VIII,1, (1), the safety clause, in the agreed Scope of
Work, the Team requested to provide enough security measures at the sites
to secure the safety of the Japanese study team. The Laotian side has agreed
to take necessary measures for the safety of the members.

2. Referring to Clause VIIL,2,(5), the Lactian side requested that the
transportation costs of the J1CA study team would be covered by JICA for the
smooth implementation of the Study. In this regard, the Laotian side has
requested JICA to provide vehicles for this purpose. The Team replied that
the request would be conveyed to the officials concerned in the Government
of Japan.

3. Referring to Clause VIII,2, (3), the Laotian side has agreed to provide the
office space in Vientiane. In this regard, EDL has requested JICA to provide
necessary equipment such as a copy machine, facsimiles and computers for the
Study. The Team replied that the request would be conveyed to the officials
concerned in the Government of Japan.

4 Referring to Clause II, the Laotian side has requested the counterpart
personnel to be trained in Japan. The Team replied that the request would
be conveyed to the officials concerned in the Government of Japan.

5. Referring to Clause II, technology transfer, the Laotian side has requested
forJICAto;novidecomputersoftwarenecessaryforthestudy.TheTeamreplied
that the software procured or developed during the study should be provided
to the Laotian side.

6. Referring to Clause IV, Stage 3, 3), both parties have agreed to establish
the management plan of the master plan for future 20 years, which is coincided
with the 20 year span of the demand forecasts, as stipulated in Clause IV,
Stage 1,2). This proposal should be reviewed by the JICA study team in the
Study

7. Referring to Clause IV, Stage 1, 1), item gt information on power development
plan,bothpartieshaveagreedthatthelistoffuturepowergeneratingsources

i S
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should be provided by the Laotian side.



8. Referring to Clause IV, Stage 2, 1), system voltage, both parties have agreed
to proceed the study based on the voltage system of 500 kV, 230 kV, and 115
kv, and that the international grid plan of 500 kV system should be provided
by the Lactian side in the initial stage of the study. In this connection,
the Laotian side has proposed to include the preliminary study of
interconnection with neighboring countries and IPP projects.

9. Referring to Clause IV, Stage 3, 4), the selected project, the Laotian side
proposed to indicate the size of the selected project in the Scope of Work,
The Team replied that the size of the project would be suggested to tenderers
in the Instruction to Tenderers.
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TRANSMISSION SYSTEM DEVELOPMENT PLAN BY 2010
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