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PREFACE

In response to the request of the Government of Lao People's
Democratic Republic, the Government of Japan decided to conduct a
basic.design study on the Project for Rehabilitation of Substations
in Vientiane District and entrusted the study to the Japan
International Cooperation Agency (JICA). JICA sent to Lao People's
Bemocratic Republic a study team headed by Mr. Hiroshi Manabe, Grant
Aid Division, Economic Cooperation Bureau, Ministry of Foreign
Affairs from December 8 to December 27, 1985,

The team had discussions on the Project with the officials
concerned of the Government of Lao People's Democratic Republic and
conducted a field survey in the Vientiane area, After the team
returned to Japan, further studies were made and the present report

has been prepared,

I hope that this report will serve for the development of the
project and contribute to the promotion of frieﬁdly relations

between our two countries,

I wish to express my deep appreciation to the officials
concerned of the Government of Lac People's Democratic Republic for

their close cooperation extended to the team.

March, 1986
Lk 2y
Keisuke Arita

President

Japan International Cooperation Agency






SUMMARY

The Government of Lao People's Democratic Republic (Lac PDR)
aims, in the second Five-Year plan from 1986 to 1990, at obtaining
the self-sufficiency of food and improvement 1in the balance of

payment by the effective utilization of domestic resources.

In formulating the Plan, the Government lays importance on the
congolidation of infrastructures and especially of hydroelectric
power ﬁlants for the purpose of:-

— meeting increasing demand of electric power
- stabilizing income from export of electric power and improving
imbalance of export and import of the country

- preserving of the forest resources by reducing firewood preduction

It is reported that Lao PDR has a very large potential for
hydroelectric power of about 42,000 MW, but the power developéd by
December 1985 was only 153 MW which is equivalent to only 0.4 per
cent of the potential. At present the total installed capacity of
generating facilities in the country is 163 MW, out of  which 93.8
per cent (153 MW) are from hydroelectric plants and 6.2 per cent
(10 MW) are from diesel generating plants.

Most of electric power generated in the first Nam Ngum
hydroelectric power station is delivered to the Vientiane area

through the existing six (6) substations and to Thailand.

Those six (6) substations in the Vientiane area were built 7 to
16 vears ago. The equipment and their ancillaries installed in the
substations are extremely deteriorated and some of the equipment are
left without repair due to Shortage of maintenance materials and

tools,

Under such conditions of substations, frequent shutdowns and
sharp voltge drops have occurred in the Vientiane area, As a
result, unstable supply of electric power to the copnsumers took
place., Development of agriculture and industries in the country was

also hindered.



Domestic electric-energy demand of the country is concentrated
in the Vientiane area where the most projects of industrial and
agricultural develépment are programmed.

The remaining energy besides the consumed in the Vientiane area is
exported to Thailand through both Phone Tong and Thanaleng
substations. The receipts from the expofted electric power have
account for 60 to 80'per cent of the total amount of national export

and greatly contributed to the financial condition of the country.

Thus, such unstable operation of substations will result in not
only slowing down of agricultural and industrial development  but
also decrease of export of electric power;

In order to improve such conditions, the Government of Lao PDR

intended to rehabilitate the substations in the Vientiane area.

However, under such financial conditions of the country that
the average annual deficit during the period from 1980 to 1984
amounted to US$ 93 million and the deficits have been covered by
external assistances, the Government could not afford to manage the

rehabilitation.

Taking into account of the financial condition and the facts
that most of the equipment installed in the first Nam Ngum power
station and main substations in the Vientiane area were Japaﬁese
products, the Government of Lac PDR regquested the Government of
Japan to rehabilitate the substations under Japan's Grant Adid

Program.

In response to the request, the Government of Japan decided to
conduct a basic design study on the project and entrusted the study
to the Japan International Cooperation Agenéy (JICA).  JICA sent to
Lao PDR a study team from December 8 to December 27, 1985. The team
conducted a field sﬁrvey on those substations aﬁd discussed with
officials of the authority concerned of Lao PDR, Electricite du Lao
(EDL), for investigation of the actual conditions of equipmént,
confirmation of the details of the requeét and  preparation of the
basic design. Through the field survey, the team ascertained that

the request of the Government of Lao PDR was reasonable.
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In addition to the above-mentioned rehabilitation, it is found
by the team that supply of maintenance materials and training of
EDL's operators are also necessary for  proper operation and
maintenance of the substations in order to prevent the similar

defects in future.

Major objectives of the project are (a) restoration of the
proper functions of the existing substations, (b) implementation for
preventive measures to faults on substations and to deterioration of

equipment and (c) assurance of proper maintenance of equipment.

Basic design on the equipment except for the special equipment

is prepared under the follewing criteria:-

(1) Japanese Tndustrial Standards will be applied for manufacturing
the equipment, since there are no specific standards in Lao PDR
at present and all equipment under the project will be Japanese

product.

(2) Such equipment as those whose spare parts are difficult to
obtain will be replaced with new equipment in consideration of

easy mainltenance in future.

(3) The extremely complicated model of equipment will not be used

for the reason of unfamiliar operation and maintenance.
{4) Local products will be used as much as posible.

During the rehabilitation processes, shutdowns on the
substations and lines will be required. However, no serious
hindrances to the customers will be caused, because the shortage
will be made up by other substations, The export of electric power
will also not bhe affected during the works on 115 kV equipment,
gince 3 circuits of 115 kV transmission line can be alternatively

shutdown.

Thus, the rehabilitation processes will be achieved without
interruption of supply of electric power to the local customers and
Thailand.

- diii -



Taking account of the above conditions, the scope of the

project is summarized as follows:i-

(1) Supply, installation, adjustment and test of substation

equipment.

(2) ‘Supply, installation, adjustment and test of tele-supervisory

and tele-~communication equipment
(3) Supply of materials and tools for maintenance use

(4) Training for EDL's workers on operation and maintenance of

substations

The total construction period is estimated to take 21 months

from the conclusion of the Exchange of Notes by both Governments,

The Government of Lao PDR appointed FDL as the Executing Agency
of the project and EDL organizes a new department for the smooth

implementation of the project.

EDL is solely responsible for the whole field of electric power
in Lao PDR  including planning; construction, operation and
maintenance of power stations, transmission lines, substations and
distribution lines as well as electric power trade with Thailand
since the founding of electric power business in the country.
Operation and maintenance of the substations related with the
project will be carried out by EDL after the rehabilitation project

is completed,

EDL is the bigpest public service cooperation in the country
having about 1,500 employees as well as an in-house training school
and a concrete pole manufacturing factory in dits organization.
EDL's receipts for exported electric power have contributed to the
country's finance in great amount. Under such states, it is obvious
that EDL will be able to manage the project satisfactorily as an

executing agency.

It is noted that since all equipment, apparatus and materials
are to be gupplied and installed by Japanese consultant and

contractor under Japan's Grant Aid Program, no financial burden will

— iy -



be born by Lac PDR for the implementation of the project and no
extra cost will be required for operation and maintenance of EDL
after completion of the project, because the same operators and

maintenance crew will continue their duties.

Upon completion of the project, the comprehensive functions of
the substations will be fully restored and the maintenance works
will be much improved. Completion of the project will result in the
stable‘ supply of qualified electric power made possible. by
prevention of faults on equipment and improved maintenance and will

give the following effects to the country.

(1) Contribution to public welfare by maintaining less voltage

drop, less voltage fluctuation and less blackout.

{2} Promotion of agricultural, forestry and manufacturing

industries development by stable and rich power supply.

(3) Continuation of stable energy export for acquisition of foreign

currency.

Thus, innumerable benefits are expected to be created by the
implementation of the project. The project, in this regard, has a
great significance in being implemented under the Grant Aid Program

of the Japanese (Government.
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CHAPTER 1 INTRODUCTION

All the electric energy demanded in the Vientiane (the capital
of Lao PDR) area is supplied by the first Nam Ngum hydro-pover

station located at about 70 km to the north of Vientiane city.

The power station was éémpleted'in' December, 1971 with 2 units
of 15 MW and then additional 2 units of 40 MW were installed in 1978
and another unit of 40 MW in December, 1985 increasing its rotal

installed capacity to 150 MW,

Since the power station started its operation, the electric
pover genefated there had been transmitted to the Vientiane area by
3 circuits of 115 kV overhead transmission lines to méet the
electric power demand of this areé, and the surplus electric power
after coﬁsumption in the area has been exported to Thailand 'by the
extended 3 circuits of 115 kV transmission lines over Mekong river
interconnecting with the transmission system of the Flectricity

Generating Authority of Thailand.

The annual receipts for the exported electric power account for

about 80% of the whole export income of the country.

There are six (6} substations in the area, and they are
supplying electric power from the first Nam Ngum power stalion to

the customers in the area and further to Thailand.

The substations started their operations 7 to 16 years ago.
Most of the equipment installed in the substations are extremely
deteriorated and some faulty equipment are left at the site without
repair because there are no spare parts. The conditions are causing
sericus interruptions for power supply to the customers in the area

and possibility of failure to electric power export to Thailand.

From such situation, the Government of Lao PDR requested the
Government of Japan to rehabilitate those substations under the
grant aid program, since the financial state of the country is

tight.



The request is made on rehabilitation of the existing
substation equipment, replacement of faulty equipment, installation
of additional equipment and also rehabilitation and replacement of

telewmetering, tele-signalling and tele-communication equipment.

- In response to the request, the Government of Japan sent a
basic design study team headed by Mr. H.Manabe from December 8, 1985
to December 27; 1985 through Japan Internationﬁl Cooperation Agency
(JiCA). The team discussed with Electricite du Lao (EDL), the
execﬁting agency of the project in Lac PDR, carried out the
investigation on the substations and collected data, records and

information necessary for the basic design study.

Member list of the study team, schedule of the team, collected
informatidns, minutes of discussions, etc. are compiled din the

Appendixes.

Site survey and discussions achieved by the team were mainly as

follows: -
(1) Investigation on the condition of existing equipment

(2) Classification of the equipment into repair, replacement or

addition

(3) Supply of materials, parts of equipment, tools and measuring

equipment for maintenance use

(4) Training of KDL personnel on operation and maintenance of

substations

Based on the analysis of results of the site survey, study on
appropriateness and scale of the project, estimate of the project
cost, project schedule, maintenance of substations after completion
of the project and evaluation and recommendation of the project were

made and compiled in this basic design report.



CHAPTER 2 BACKGROUND OF THE PROJECT

2.1 Economic Development Plan

Lao PDR was fOuﬁded in 1975 and-the Government has enforced the
Three-Year Plan during the period from 1978 to 1980 and the first
Five-Year Plan during the period from 1981 to 1985 for the economic
and social 'development of the country aiming an average annual

growth rate of economy at more than 6 per cent,.

In the month of December, 1985, the last month of the Plan when
JICA's survey for the'project was conducted, the results of the Plan
were not finalized, however according te the report 'La Situation
Economique et Sociale Strategie De Developpement et Besoins
D'assistance (Viéntiane 20.9.85)" 1dssued in 1985 by United Nation
Development Programme (UNDP) the results in prospect of the first
Five-Year Plan were as below:-

- Growth rates of economy fluctuated enormously sich as 1.9% in
1982, -3.5% in 1983 and 8.1% in 1984, which were influenced by
amounts of  agricultural production under variable  weather
conditions. The growth rates of GDP dropped in 1982 and 1983 when
poor rice harvests were recorded as minus 5% and 8% respectively
comparing with those of the previous years, while higher growth
rate of GDP was recorded in 1984 owing to 154 increase of rice
harvest. |

- Prodictions of forestry and manufacturing dindustries din 1984
increased by 29%Z and 1.6% respectively comparing with those in the

previous year,

During the perioed, deficits of trade and finance of the country
were in transition at the similar rate every year and the amount of

deficits trended toward increase,

In 1984, amounts of export and import of the country were
recorded US$36.2 million and 98.4 millicn respectively, resulting a

large deficit of US$ 62,2 million as seen in the following table,.



International Import and Export (Million US$)

Year 1979 1980 1981 1982 1983 1984

Tmport 19.4  13.5. 19,4  39.8  52.3  36.2
Fxport 70,3 92.3  90.3 124.2 125.0  98.4
Balance = ~50.9 -78.8 -70.8 -84.4. -72.7 -62.2

Source: Report on the Fconomic Social Situation Development,
Strategy and Assistance Requirements, issued in 1983

~
by UNDP and informations from IMF

Operating'income'and expenditure of ‘the country during the
period from 1980 to 1984 amounted to an annual average deficit of
U5$93 * million which is equivalent to about 20% of GDP, and
especially the deficit in the year of 1982 was US$103million. Those
deficits were caused by stagnation of export and increase of import

of industrial products.

On the other hand, as the national {financial status in 1982 is
shown in the undermentioned table, revenue, expenditure and balance
were  US$80.8million, US$156.6million and - -U5$75.8milldion,

respectively..

Since those deficits have been made up by aids from foreign
countries, tlie amount of public external debts increased and its
accumulated balance reached US$385millibn at the end of 1983 and its
debt-service ratio turned to 15.6%. {Source: UNDP)

National Financial Status (Million US$)

Year 1977 1978 1979 1980 1981 1982
Revenue 5.9 7.6 16,1 53.4 27.0 80.8
Expenditure 27.0 32,7 45,4 127.0 56.5 156.6

Balance 21,0 -25.1  -26.3 -73.6 -29.5 —75.8

Source: Annual Statistics Report of Asian and Pacific Region :
UN

The Govermment of Lao PDR is preparing the second  Five-Year

Plan during the period from 1986 +to 1990. According to the
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above-mentioned report of UNDP, the Government is to give priority
to the following terms in order to achieve the Plan by éffectiVe
utilizations of domestic resources, egpecially 'stabié. self-
sufficiency of foods and improvement of international trade which
have not been completely achieved in the previous FiVeHYear Plan,
(It is noted, however, that. no investment program fof ﬁhe second

Five-Year Plan has been published.)

(1) Production increase of food through rehabilitation of the
existing irrigation and drainége facilities, and development of
agricultural project for self-sufficiency and promotion of

export.

(2) Protection and exploitation of forestry resources by

development and introduction of new technology.

(3) Promotion of small and medium scale industries for reducing

import and increasing export by utilization of local resocurces

‘(4) Construction of hydroelectric power stations for meeting the
increasing local energy demand and for increasing income from

energy export.

(5) Improvement of the existing infrastructures such as
transportation and communication system for the purpose of

effective utilization of local resources,

For achieving the economic and social development of the country,
the Government lays dimportance on dimprovement  of various
infrastructures, Especially development of electric power reéources
and rvechabilitation on the existing electrical facilities are
required as supply sources of energy in the country with the

following reasons;
(1) Growth of Energy Demand

As seen in the following table prepared hy EPL, both peak and
energy demands in the country have been steadily growing and
energy consumption of 129.1 GWh recorded in 1984 is expected to
reach 274.7 GWh in 1995.



(2)

(3)

Domestic Demand Record and Forecast

Yo 1975 1980 . 1983 1984 1985 1990 1995
e Wy W @ mmm

Consumption (GWh) 70.8 85.2 124.1 129.1 147.1 204.8 274.7
Peak Demand (MW) 17.7 17.6 29.5 31.8 30.9 42,4 54.4

Note: {A) — Actuall Record, (F) - Forecast
Preservation of Forestry Resources

At present, firewood is the main source of energy in the
country accounting for 93 percent of the energy consumption,

while imported petroleum products provide about 5 per cent and

electricity provides only 2 per cent of the energy. Besides,

it is reported that forests covering 68 per cent of the
national territory in the beginning of 1970 was reduced to 47
per cent of that in 1984, and the Government requested the
local people to refrain from tree-cutting and shifting
cultivation for reservation of the forestry resources. From
this viewpoint, utilization of electric energy is needed as an

alternative energy source since Lao PDR has no oil resources.
Securing of Foreign Currency

About 80 per cent of electric power generated din Lao PDR is
exported to Thailand through the dnternational connecting
lines. The electric power export among other exports shares
the biggest. part of acquistion of foreign currency in the
country. Annual electric power export to Thailand has amounted
to 700 GWh level and income from the export was stable since
1982 as tabled below.



Energy Export to Thailand (Source: EDL)

Year 1975 1980 1982 1984

Exported Engergy (GWh) 155.81  766.41 749,76 709,71
Revenue from Export - 5.7 24.1 26.9
(Million US$)

Share of Energy (%) - 42,2 60.6 74.3
Note: '"Share of energy" means a ratio of income from encrgy

export against the total export income of the country.

According to the agreement for energy trade between both
Governmeﬁﬁs, Thailand 1is to dmport all amounﬁ of exportable
electric power of lao PDR.  Taking account of the increased
demand in the unorth-east region of Thailand, the electric power
export of Lao PDR is expeﬁted to increase if new electric power
sources are to be developed,

Thug, the electric power sector is very dmportant din the
economy of the country, and therefore the Goyernment lays
importance on rehabilitation of the existing electric
facilities, development of hydroelectric power projects and

promotion of electrification.

2.2 Current Situation of Power Sector

Total instalied capacity of the existing generating facilities
in the country in 1985 is 163 MW consisting of 153 MW (93.8%) from
hydroelectric plants and 10 MW (6.2%) from diesel generating plants
as seen in the following table. It is reported that Lao PDR has a
potential for hydroelectric power as large as 42,000 MW, but it has
so far developed only 153 MW, 0.4 per cent of the potential.

There are three (3) hydroelectric power stations as of the end
of 1985 in the country; the first WNam Ngum power station equipped
with 150 MW for energy supply to Vientiane area and Thailand, Nam
Dong power station with 1 MW and Selabam power station with 2 MW for
energy supply to the related rural areas, The total electric power

generated in 1984 was recorded at 891 GWh,



Existing Generating Facilities (Source: EDL)

Power Station Installed Capacity (MW)

(liydro) TFirskt Nam Ngum S 150
Nam Dong 1
Selabam 2
Subtotal 153

(Diesel)} Sokpalouang

: Luang Prabang 0.6

Savannakhet 1
Others 0.5
Subtotal 10.1
Total 163.1

Total domestic  consumption of electric energy in 1984 was
129.1 GWh; 114,47 GWh for general demand, 9.58 GWh for industrial
demand and 5.05 GWh for agricultural demand. The total domestic
consumption is only 14.5 per cent of energy produced in the country
in 1984 and the remaining energy of 709.7 GWh (/9.7%) was éxported
to Thailand. While, in the same year the country imports the
electric power from Thailand into both Savannakhet and Khammouane
prefectures in the sourthern part of the country to make up the

shortage of electric power,

The Government plans the development of hydroelectric power
plants at 10 locations to be equipped with a capacity of 600kW to
1,250MW, construction of 22 kV distribution lines over about 1,000
km and rehabilitaﬁion of the existing power stations and
substations, however the implementation programs for most of the

plans are not fixed yet.

2,3  Administrative Organization of Electric Power Sector

EDL, wunder thé Ministry of Industry, Handicrafts and Forestry
has managed all the electric power sector din Lao PDR including
planning, construction, operation, maintenance and administrétion of
power stations, tramsmission 1ines, substations and distribution
lines as well as trade of electric power between the country and
Thailand since the founding of electric power sector in the country,

EDL is the biggest public enterprise in the country having in its

- 8 -



organization about 1,500 employees, its own training school and a
factory .of manufacturing concrete poles for distribution lines., The

organization of EDL is shown below:

| MiN%%TRY
INDUSTRY, HANDICRAFTS & FORESTRY

ELECTRICITE DU LAO

ADMINLSRATION FLNANCE TECHNICAL .+ PROJECT & CONSTRUCTION
DIVISTON DIVISION DIVISION(*P DIVISION

#* Division in chafge of the rehabilitation project

The financial situation of EDL is excellent as seen in the
attached table-5. EDL pays the Gpvérnment receipts for its domestic
sales and exported electfic power which contributes greatly to the
national finance. In 1984 EDL pays the Government all of its net
incoime of 690 million Kips, while its total dincome being 1,020
million Kips, total expenditure of 260 million Kips, total operation
inceme 760 million Kips and total interest and provision 70 million

Kips.

2.4 Trends in Foreign Assistances

As seen in the following table regarding foreign assistances to
Lao PDR, the country was supported by total ‘amount of US$30.1
million in 1983. The amount equivalent to 57 per cent of the total
support was from multiple countries and the assistance [from IDA was
the biggest amounting US$4.6 million. In the year, the Government
of Japan assisted the country by the fund of US$2.37 million
(accounting for 8% of total amount),; out of which about 85 per cent

was provided under Japan's. Grant Aid Program.



Financial atatus of the country is tight and the considerable
amount for . development program of the country was. assisted by
foreign funds., At present, several projects are in progress under
such funds; construction of a pharmaceutical technical center under
Jépan's Grant Aid Program, Vientiane rural electrification project
under the Word Bank's fund, road"fehabilitation project, irrigation
project, etc. As to the current electrical power sector, the
Covernment of Japan rehabilitated the first Nam Ngum power station
in 1984 and the World Bank is carrvying forward the electrification
of and expansion of distributien lines din the Vientiane area as
above-mentioned, The project is carried out by EDN, under the
assistance of consultant using materials supplied by the fund from
IDA. The first phase of the project was commenced in 1984 and is
stili in progress for construction of 22 kV distribution lines from
Wattay substation toward the ndrthern area along the national route.
The second phase of the project is to extend the distribution lines
and scheduled to promote electrification din the area around

Thanaleng and to improve the distribution network in Vientiane city.

External Assistances

{Source: Handhook of South-east Asia 1984)(Million US$)

Year 1980 1981 1982 - 1983
Bilateral ODA 16.7  16.8  21.3  12.6
(from Japan) (1.29)  (2.88) (3.05) (2.37)
Multiple 2.1 18.2  17.0  17.2
Total 39.9  35.0  38.1  30.1

2.5 Background of Request and Details of the Project

As shown in the following figure, the. electric power generated
-in the first Nam Ngum.power.station is transmitted by 3 circuits of
115 ¥V transmission line to Phone Tong substation located in a
subrub of Vientiane c¢ity.. The energy is distributed from the
substation to - customers in Vientiane area through 6 substations
(Sisaket, Thatluang, Sokpalouang, Wattay and Thanaleng as well as
Phone Tong).

- 10 -



The remaining electric power after local consumption - is exported to
Thailand, which accounts for about 85 per cent of annual electric
power receiption by Phone Tong substation from the first Nam Ngum

power station.

Those six (6) substations were built 7 to 16 years ago and have

had many‘troubles. due to deterioration of equipmcnt; insufficient

.cépacity of equipment and shortage. of maintenance materiéls and
tools. If no countermeasure is taken to thosé féulty-equipment and

materials of the substations, functions of the substations will

further deteriorate and economy of Lao PDR will be seriously

affected with the undermentioned reasons and therefore immediate

rchabilitation on those substations is required.
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(2)

(3)

Vientiane plain is producing 1rice utilizing vich water from
Mekong river and = its tributary Nam Ngum river and forming a
center of agriculture in the country.

However, most ~of the agricultural production din the country
depends on natural rainfall, and the amount of production is
considerably, infiuenced by the 1local weather. Thus; weather
domiﬁates agriéultufal production in the countrj and the amount
of its prdduét sways the country's economic condition as stated
in (2.1). Under such circumstances, the Government has
promoted the development of irrigation and drainage facilities
for stable productioﬁ in agricultural sector. Some amount of
electric'power delivered from Wattay and Thanaleng substations
is consumed by water pumps for drrigation, drainage and
electrification of villages.

Interrupted or unsteady supply of electric power aggravates
agricultural productivity and the national economy, and it also
hampers the improvement of villagers' life,

Therefore, the reliable  supply of electric power is
indespensable to the stable agricultural production and

development of primary products such as rice mill.
Improvement of industry and life structures

Development of small and médium scale industries is one of the
aims of the Government for reducing the imported industrial
products, for which the stable suﬁply of electric power 1is
essential,

Vientiane city holds the largest population in the country as a
capital and the electric power is basically necessary for the
life of the 1local people. Accordingly, frequent failure or
blackout of the energy supply from Sisaket, Sokpalouang and
Thatluang substations to the center of town will affect the

production activities and welfare of the people.
Improvement on the balance of international trade

Receipts for the electric power export from Phone Tong and
Thanaleng substations to Thailand is the biggest source of

income in foreign currency to the country. Thus, the electric

- 12 -



power export makes a greal contribution to improvement of
financial status of the country,

However, due to deterioration or faults of 115 kV main
equipment in the substations, the electric power export is in danger

of'interruption.

As mentioned above, unstable and unreliable electric power
supply will cause a serious problem to the economic conditions not

only in the Vientiane area but also in the whole country,

In order to restore such situations, the Government of Lao PDR
requested the Government of Japan to rehabilitate the substations in

the area under Japan's Grant Aid Program with the following reasons.
p 8 g

~ Main electric facilities in the first Nam Ngum power station and
main substations in the area were provided under Japanese
assistances.

- Most of equipment in main stations in the area are Japanese
products, .

- Financial status of the country is tight to invest in the

rehabilitation.

Details of the requests from the Government of Lao PDR are

tabled in Chapter 4 and the summary is as follows:-
(1) Phone Tong substation

(a) Purification of insulation oil and repair of on-load tap-
changer, packings and gaskets and control circuits for

115/22kV main transformer.

(b} Replacement of insulation oil and repair or replacement of

115 kV switchgears.

(¢) Replacemenl of insulation oil and repair or replacement of

22 kV switchgears.
(d) Replacement of batteries
(e} Replacement of parts for supervisory and control equipment

and replacement of air-cenditioners.
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(2)

(3)

(4)

(5)
(6)
(7)
(8)

{f) Additional installation of apparatus for improvemeﬁt of

voltage regulation and power factor of the system
(g) Repiacement of power and ﬁontrol cables
(h) Replacement of air compressors and repair of air pipes
Sisaket substation

{a) Replacement of 12 units of 22 kV metal-enclosed switchgear

cubicle
(b) Replacement of batteries
(c) Replacement of telemetering and telesignalling apparatus
Thanaleng substation
(a) Repair on 115 kV switchgears

(b) Replacement of 4 units of 22 &V metal-enclosed switchgear

cubicle
{c) Replacement of batteries
Thatluang, Wattéy and Sokpalouang substations

{a) Replécement of 15 units of 22 kV metal-enclosed switchgear

cubicle
(b) Replacement éf bafteries
Repéir of the existing power line carrier telephone system
Sﬁpply of vehicles for subétation maintenance
Supply of mobile radio sets

Supply of spare materials, power cables and testing apparatus

for maintenance use

The above requests are classified into (a) repair on and

replacement of existing substation equipment in six (6) substations

and (b} replacement of existing equipment for tele-metering

tele-signalling and tele-communication.
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CHAPTER 3  SITUATION OF POWFR SECTOR TN VIENTTANE AREA

3.1 Current Situation of Power Sector

As shoﬁn in Figure, 4--1, electric power demand in this area is
fully served by the first Nam Ngum hydroelectric, poﬁer_ station
through the existing six (6) substations, i.e, | Phone Tong,
Thanaleng, Sisaket, Thatluang, Wattay and Sokpalouang. The first
Nam Ngum power station, the largest power skation in the éountry was
constructed with provision of 2 units of 15 MW in December 1971
under the funds from 9 countries including Japan and fund management
of the World Bank and then additionally installed with 2 units of 40
MW under the funds from ADB and 10 other countries and with 1 unit
of 40 MW under 'the fuﬁd from IDA, OPEC and self—fund of the
Government in Décember 1984, making total installed.capacity to be
150 MW,

The electric power generated by the  first, Nam Ngum power
station is transmitted to Phone Tong primary substation by three
circuits of ‘115 kV transmission lines. The transmission lines of
three circuits are further extended to Thailand and connected with

the power supply system of EGAT at Nongkhai and Udon.

Part of electric power transﬁitted from Nam Ngum No.l power
station is distributed to the customers in Vientiane éity and its
suburb, direcﬁly from Phone Tong substation and/or through the
secondary substations in this area (Sisaket, Thatluang, Sokpalouang
and Wattay) after the line voltage of 115 kV 1is stepped down to
22 kV, and the remaining electric power is further transmitted to

Thanaleng substation and Thailand through 115 kV lines.

At Thanaléng substation, electric pdwer is distributed to its
surrounding customers by 22 kV distribution lines. In addition to
the Nam Ngum power station, diesel power plants (4 x 2,000 kW) exist
as stand-by plants at the Sokpalouang. '

The power supply system in this area is formed by 22 kV lines
which are interconnected each other in the town area in order to

minimize the area with no eleciric supply under abnormal conditions.
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Flectric energy consumption in the Vientiane érea“was recorded
at 129 GWh in 1984, consisting of 7 per cent for industrial demand,
4 per cent for irrigation purpose and the remaining 89 per cent for
the home, commercial and public demand. - Electric power and its
demands are increased with rates of 15 per cent and 10.9 per cent

per annum since 1980, respectively.

According to the power demand forecast of EDL, annual increase
rates of electric power and its demand are estimated at 4 to 7 per

cent and 5 to 9 per cent, respectively.

3.2 Current Situation of Each Substation

The actual operating records on 22 kV circuits for the past 20

months from January 1984 to August 1985 are summarized as follows:

T/L  D/Li  Total Operated Not Ratio of
Substation Operation Operated Outage

(CCT) (CCTY CCCT.MY (CCT.M)  (BOT-M) %

Phone Tong S - 100 o4 36 36(16)
Phone Tong - 4 80 66 19 24
Sisaket - 6 120 111 9 &
Thanaleng - 3 60 50 10 17
Thatlueng - 4 80 37 43 54
Wattay - 4 80 57 23 29
Sokpalouang - 5 100 - 100 100
- Total 5 26 620 385 240 39

(Remark) a) T/L: 22 kV lines from Phone Tong substation to other
substations
b) D/L: 22 kV distribution lines
c) CCT.M = (Circuits) x-.{Months)
d) The details are shown in Table.8.
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The périods of the inteérrupted lines from each substation are -as
follows:
(1) Supply from Phone Tong substation to each substation
- Line to the Sokpalouang 5/8 ;20 months
(due to faults of Sokpalouang S/S)
- Line No. 1 to Sisaket S/S : 9 months
~ Line No. 2 to Sisaket S/S : 4 months
~ Line to Thatluang S/S : 3 months
(2) Distribution lines from Phone Tong substation
- Line to Tha Ngon area (max. 2,000 kW) : 19 months
(due to the faults of distribution line)
(3) Distribution lines from Sisaket substation
- Line No. 2 (max. 50 kW) t 4 months
— Line No. 3 (max. 200 kW) ¢ 5 months, since May 1985
(4) Distribution lines from Thatluang substation
- Line No. 1 (max. 1,800 kW) " : 6 months
— Line No. 2 (max. 1,400 kW) : 6 months
- Line No. 3 (max. 2,000 kW) : 11 months
- Line No. 4 ' : Since Jan. 1984
The above periods idnclude a duration of forced outage of
substations itself for 6 months.
(5) Distribution lines from Wattay substation
s Whole substation (max. 5,000 kW) : 4 months
- Line No. 4 (max. 40 kW) : 12 months in 1984
(6) Distribution lines from Thanaleng substation
- Line No. 3 {max, 4,000 kW) :  Since Nov, 1984
(7) Sokpalouang substation

- Whole substation : Since May 1983
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Those forced outage of one substation and four distribution line -
feeders for a long time' does not cause a hindrance in power supply
at persent, because thé.existing distribution system is.constructed
as a loop system, but causes an increase of power loss of the system

and voltage drop.

3.3 Current Situation of Operation and Maintenance

Operation and maintenance of each substation are carried on by
EDL under three (3) shifts consisting of 2 to 5 operators per shift,
Repair on the substation equipment when faults occur is managed by
the maintenance group of 25 workers, however the repairing is not
satisfactorily performed due to the shortage of materials, tools and

measuring equipment for maintenance use,

3.4 General Situation of Project Site

The general situations of six (6) substations in Vientiane area

are as follows:
{1) Phone Tong substation

The Phone Tong substation is located on the hill to be 5 km
away to the north of the center of Vientiane city, and
surrounded with public facilities, such as hospital, a radio

station, etc.

The access road to the substation is available and paved with

asphalt except about 100 m of its vicinity.

Bearing capacity of soil in the substation is estimated at
about 40 t/m?.

(2) Thanaleng substation

The transformer of the substation was  installed on the
reclaimed land in the rice field without special foundation
treatment such as piling. A concrete pole factory of EDL is

also existing in this area.
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(3)

(4)

(5)

(6)

A sutdy on the substation building and soil investigation will
be however, done during the detailed design stage, because

removal of a partition wall is included in the project.

The substsation is located about 100 m away from the national

route No.,13.
Sisaket substation

The Sisaket substation is located in the premises of EDL's head
office in the center of Vientiane city and provides mainly
electric energy to the surrounding government offices,
hosipitals, Shops, etc. Transportation of goods to the
substation will be done without any hindrance, because - of

comparatively small traffic volume.

The substation is elevated about one meter from the original
ground level in ovder to avoid any damages from the flood of

the Mekong river.

The main rehabilitation work for this substation is to replace
the existing 22 LkV metal-enclosed cubicles, load dispatching

and telecommunication facilities.
Thatluang substation

The substation is located on a hill on outskirts of the town.

There are no difficulties in construction works.
Sokpalouang substation

In this site, there are a EDL's training center, stand-by
diesel power plants and warchouse together with a substation,
Only replacement work of telecommunication  facilities is

planned under this project.
Wattay substation

The Waﬁtay substation is located in the town area in the
western part of Vientiane city. A distribution line to the
north for rural electrification which is under construction is

extending from this substation.
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During detailed design stage, a soil investigation will be done
for the construction of outdoor type, 22 kV metel-enclosed

cubicles in detail.
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CHAPTER 4 DETAILS OF PROJECT

4,1  Objectives of the Project

As stated in Chapter 3, the exiéting six (0) -substétions-in
service in Viéntiané area are not fulfilling their proper-functioﬁs
dﬁe to detefioration of their éqﬁipment énd anciliaries, leaving of
fault équipment_ahd iﬁsuffiéieht capacity of some equipment. Uﬁless
countermeasures are taken to the equipﬁent, serious hindrances due
to enlarging deterioration of the equipment'will occur to the
present enevgy supply ©o customers, the increasing electric power
demand, development of manufacturing and agricultural industries and
the energy export and finally complete replacement of all equipmént

and ancillaries of the substations will be required.

Main objective of this rehabilitation project is, therefore,

the immediate restoration of functions of those six (6) substations.

4.2  Examination on the Request

Electric power demands in the Vientiane area are served by the

first Nam Ngum power station through those six substations.

In general, a primary substations with high or extra high
voltage are normally located in  the suburbs of demanding town in
consideration of influence to circumstances, such as social safety,
noise, pollution, regional development plan, etc. Similary, Phone
Tong and Thanaleng substations being the primary substations in the
area are located in the suburb of Vientiane city and the secondary
substations for energy distribution to the customers are located in

.

the demanding area.

A dispatching center synthetically supervising, controlling and
managing the system is normally to be located at a substation or a
headquarter where a center of the regional operation is situated.
It is reasonable from the. above - view point that the main
tele—metering.and tele-signalling equipment for the Vientiane system
is set at Sisaket substation on the premises of FEDL's headquarter.

The existing'equipment provides dindication of on-off conditions of
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main switches and for indication of flowing currents of each

substation except Thanaleng substation.

This rehabilitation project for the substations is to repair
and to. replace of faulty or deteriorated equipment with new
equipment, to install ~additional eqqipment. and  to supply of
materials for the ~purpose of maintenance of substations' function
and preventioh.of faults. Although there are several problems with
rehabilitation of equipment as mentioned in Chapter 3, they are

examined in details in the basic design.
Summary of plan for the project is as below:-
(1) Repair and replacement of substation equipment

From the viewpoints of restoration, 'maintenance and prevention
of faults of the existing substation equipment, other equipment
and ancillaries than those requested by Lao PDR were also
visually observed during the field survey by the basic design
team, which resulted that the request from Lao PDR is
reagonable, but it is found that there are other equipment

necessary to be restored than those in the reguest,

As to the réhabilitation to Sokpaloﬁang substation which was
involved " in the request, EDL withdrew the request for
rehabilitation of the substation, since necessary substation
equipment and batteries for its restoration had been delivered
to the site from the manufacturer of the existing equipment
(confirmed by the team at site). Therefore, rehabilitation on
the substation equipment - is to be executed for the existing
five (5) substations; Phone Tong, Sisaket, Thanaleng, Thatluang
and Wattay. (except Sckpalouang substation)

Prior to or during the rahabilitation works, detailed
inspection or .adjustment’ on the existing equipment will be
carried out including cleaning the equipment utilizing period
of shutdown, and in case that equipment or parts necessary for

repair are found, repair on them will be made immediately,
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(2)

(3

(4)

Replacement of = tele-metering, tele-signalling and tele-

communication equipment

The existing'Equibment installed in Sisaket substation is left
withbﬁt repaif'as'it was broken-down, due to no supply. of spare
parts.and'no drawings and manuals for repair. The equipment is
nedeésary for synthetic operation of supervision of sﬁbstations
and collection of ﬁower data  of substations in the éystem,
accordingly rehabilitation to the equipment 1is required,
While, power line carrief telephone equipment of Japanese
products on 115 kV system and European products on 22 kV system
are provided for operation and maintenance of the substations,
the equipment, especially those on several 22 kV  circuits are
now unused due to shortage of spare parts for its vrepair.

Those equipment are necessary to be rehabilitated.

Training for operation and maintenance

For proper operation and maintenance of the substations after
completion of the rehabilitation project, training to EDL's
operators and maintenance crew will be conducted by Japanese
engineers throughout the period of the site rehabilitation
works, Detailed program for the training is stated in Chapter
5.

Supply of maintenance materials and tools

Under the situation that few spare parts and spare materials
have been imported, neéessary repair have not been carried out,
which has accelerated deterioration of ~the equipment and
disturbed the proper operation of the system, If spare
materials, tools and testing apparatus will run short after
completion of the project, the similar state of substations
will recur din several years. Accordingly, spare materials,

tools and testing apparatus will be supplied under the project.

Maintenance and repair works are not quickly performed because
there are no exclusive vehicles for the substation sector.

Vehicles are by all means required for maintenance and repair
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of scattered substations. Providing vehicles with radios and a
base station at Sisaket substation as a maintenance center are
supplied, the maintenance work will be mobilized, which will
-raﬁidiy separate the faulty section from the “system,‘minimize
the_éxtent of fault, shorten time of blackout and finally
conduct to quick repair, Acéordingly,._supply of vehicles as

well as radio system will be involved in the project.

Results of . the examination on the request and the plan of
rehabilitation works under this basic design are summarized in
the next page, and the vrehabilitation of the existing
substation equipment, telé—supervisory facilities and
communication equipment are needed in order to restore the

function of substations.

In order to confirm whether the capacities of the first Nam
Ngum power station and substations in the area are able to meet
increasing demand in the area, the demand forecast is made up
to 1995 in the Appendix-2. The forecast estimates the electric
power demand in 1995 to be 265.8 GWh and capacities of the
existing power station and substations are sufficient to meet
the demand. Accordingly, increase in the capacity of the
existing substations is not taken into account in the
rehabilitation project. It is also noted that no influence
from the distribution line project is extended to the system

under the rehabilitation project.
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Reqguest by Lac PDR and Plan in Basic Design -

Request

- Plan

Reasons

Rehabilitation of
equipment of the
existin )
substations

a)

b)

" materials for

Supply of equipment,
parts, tools
apparatus and

insEection'and
replacement, and

Installation including
inspection, cleaning,
ad justment and site
test for existing 5
substations

a) To restore the
orginal function
of “substation
eqiupment,

b{ To supply stable
electric energy to
the customers and

To keep continuouse
export of electric
energy.

c)

One substation is
deleted from the plan,
because equipment and
materials have been
supplied for its
rehabilitation by the
European manufacturer,

Rehabilitation of

Supply and erection
of Fole

a) To be needed for

existing tele- —-supervisory managin%_and
supervisory. and and communication control 1n§ the
communications equipment for power supply system
equipment replacement of the

existing faulty

equipment
Supply of eguipment Supply of: a} To operate and
angpmateria%s gor a)peeﬁicles and motor maingain'the
operation and cycles substation

maintenance
including vehicles

b) Maintenance tools
and appartus and

c) Spare parts

equipment in the
acceptable level
after completion of
the rehabilitation
work.

On-job—-trainning- for
operation and
maintenance of the
substations

- Same with the above -
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CHAPTER 5  BASIC DESIGN ON REHABILITATION PROJECT

Following the examination into the request and the plan of the
project in the preceding chapter, the basic design was prepared for
the rehabilitation project for each substation, including:

— repair and replacement plan of substation equipment

- replacement  plan  of tele-metering, tele-signalling and
tele-communication equipment

-~ supply plan of materials, parts, tools and vehicles  for
maintenance use

— training program for operation and maintenance of substations,

In preparing the basic design, following design criteria are

applied to the project.

(1) Since there are no particular standards in Lao PDR at present
and all materials, parts and equipment supplied under the
project will be Japanese products, Japanese current standards
such as JIS, JEC, JEM, etc. are mainly adopted for design and
manufacturing of materials equipment, etc. except <for special

equipment.

(2) Equipment whose spare parts are difficult to obtain will be
replaced with new equipment in consideration of prevention of

similar troubles in future operatiocn.

(3) The extremely complicated model of equipment will not be used

to avoid operation and maintenance unfamiliar to EDL.
(4) Local products will be used as much as possible.

Basic designs on the rehabilitation of substation egquipment,
tele-supervisary and tele—communication equipment and equipment and

materials for the maintenance use are summarized in the following

tables,

It is noted that there may possibly be amendments in the items
and guantitites in the tables for ancillary equipment related with

the power line carrier facilities, in case the existing ancillary
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equipment installed on the live -lines are confirmed to be suitable

for the replaced system during the dethiled SULVeyY.
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5.8 Field Works

Prbfessiohal techniques are required for inspections, repairs,
replacements, adjustments and tests of substation equipment,
tele-supervisory and tele-communication equipment din the project.

.Besides, the works include approaching live parts and operation
during temporary energizing shutdowns, which has possibilities of

causing injuries to workers and damages to equipment.

In order to achieve proper works in a limited time and to
prevent troubles by unexperienced workers, the field works will be

performed by a Japanese contractor.

Civil works such as remodelling of a part of building wall and
cable ducts in Sisaket and Thanaleng substations, construction of
foundations for additional equipment and for the replaced equipment
after removal of the existing foundations (Phone Tong, Thatluang and
Wattay substations) are required, which will also be carried out by

a Japanese contractor using local products.

5.9 ‘Training Program for Operation and Maintenance

In order to operate and maintain the rehabilitated substations
properly, training to EDL's workers is programed on acquirement of
function of equipment and substation, prevention of deterioration
and faults of equipment, and restoration of failure. In addition,
necessary drawings and manuals will also be prepared during the

period of the project.

(1) Field training on substation, tele-supervisory and

tele-communication equipment:

During the field works at-each:substation EDL's technicians will
engage themselves in actual works together with the Japanese
contractor, through which they will be trained on composition,

function and maintenance of various equipment.
(2) Training on operation and maintenance of substations:

The consultant’ will® traiin:the- technicians  for operation of

substation through daily and regular inspection and maintenance
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(3)

(4)

of equipment following the manual stated below. Such training

will be repeated to all operators, and crew,
Provision of drawings:

There is no complete set of drawings _of substations such as
general layout drawing of each substation,; electrical
connecltion diagrams or drawings' of  individual equipment and
facility. Missing of such drawings causes EDL various
hindrances for operating and maintaining the substations and
repairing the faulty equipment. The consultant will prepare
those with cooperation of  EDL during the project

implementation.
Preparation of operation and maintenance manuals:

There are no operation and maintenance manuals of substations
in EDL at present. Since the manual is indispensable for
proper operation and maintenance of the facilities; the

consultant will prepare the manuals for each substation,
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CHAPTER 6  BXECUTION OF THE PROJECT

6.1 Organization of the Project Execution

The Government of Lao PDR appointed EDL as the executing agency
of the project. _
The appointment to EDL is appropriéte for EDL's Tich experiences on
operation and maintenance of substations and also for the present
excellent financial status which will continue with receipts for
domestic emergy sales and exported energy expected to increase after

completion of the proejct.

As seen in "Organization of EDL" on Figure-2, a new department
is established under Technical Division  for executing the
rehabilitation project. The supreme reponsible person for the
project is the general manager of EDL, and the manager of technical
division and the manager of the substation rehabilitation department
are directly to manage-the project. During the project execution, a

Japanese consultant will contact the manager of the department.

For executing the project EDL will select a Japanese contractor
in competitive bid wnder assistance of the Japanese consultant and
entrust the contractor to supply of equipment and materials and

installation, adjustments and tests on them,

The project will be executed under the following organization.
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. Scope of Consultant - Design and inspection on

*
-
.
.

substation equipment .
Japanese - Design and inspection on .
Authorities General tele-supervisory and tele- .
Concerned . Manager communication equipment .
. A - Project cost design .
. L Preparation of manuals .
. . Japanese Contractor
. . In Japan
. . In Lac PDR
. \ .
Japanese L ] ] .
Embassy Site Supervisor | .

s v s aafenesrnifes eeanns

EDL " Japanese Conlractor

6.2

Scope of the Work

Scope of the substation rehabilitation project covered under

Japan's Grant Aid Program is mainly for the following works:-

1)

(2)

(3)
(4)

(5)

Inspection, cleaning and adjustment of the existing equipment

and ancillaries

Repair of deteriorated or damaged parts of equipment and

ancillaries
Replacement of deterjorated, incapable or damaged equipment

Installation of additional equipmenit for reinforcing the

protection of the existing facilities

Field training of EDL's workers on the above inspection,
repair, replacement and installation of the equipment and

ancillaries

~ 59 -



MINISTIRY

oF .
INDUSTRY, HANDICRAFTIS & FOREST

-

Samsenthai Read PO Box 309
Vientiane, R.D.P. LAD ’

ELECTRICITE DU LAQ

{(MR. KHAMMONG PHONKEQ)

Tel. 2216, Telex. 4311 EDL YTIE LS -

PROJEGT & CONSTRUCTION

DIVISION

(MR. KHAM?

|

- IELECTRIFICATION IEPARTME

S AVANNAKHET RURAL ]
1

{ONE PHONKEQ)

¥

CHNICAL DIVISION

{MR. RATHANA)

FINANCE DIVISION

(MR. SISOMPHET SIMUQNG)

| [VIEWPLANE RURAL :
TJELECTRIFICATION TEPARTMENT

HENT

XESET HYBRO-POWER DEPART-S

|__|NAM NGUM HYDRO-POWER
DEP ARTMENT

it |

T
* REHABILITATION OF
| SUBSTATEONS

b e e e v r i v mmar ——

"‘iC()NCRE‘I‘E POLE FACTORY :l

REPAIR & MATNTENANCE
| DEPARTMENT

§

|

——~l DISTRIBUTION DEPARTMENT

SYSTEM OPERATION DEPART-
MENT

MENT

I__TECHN'ICAL CONTROL DEPART-

t
:
e oo e

B

PROJECT MANAGER

] PLANNING DEPARTMENT

PROCUREMENT BEPARTMENT

ADMINISTRATION DIVISION
(MR. NOUBANH CHANTACHACK)

«—I SALES DEPARTMENT

~—| FINANCE DEPARTMENT

PERSCON IN CHARGE
IS A CHIEF CF
EACH SUBSTATION,

SOKPALOUANG
SUBSTATION

WATTAY
SUBSTATION

r TECHNICAL SCHODL

|

[~ WELFARE DEPARTMENT

.1

—l PERSONNEEL DEPARTMENT l

- 60 -

GENERAL AFPAIRS DEPART-
MENT

DEPUTY PROJECT MANAGER

{ TECHNTGAL MANAGEMENT)

DERUTT FPROVECT MANAGER

{SITE SUPERVISORY WORK)
E

4

|

|| THATLUANG
SUBSTATION

SISAKET
SUBSTATION

] THANAUENGS
SUBSTATION

PHONE TONG
SUBSTATION

TRAINING AND
r— MATNTERANCE TOOLS
& EQUIFMENT

[ LOAD DISPATCHING
SECTION

]
|| TELE-COMMUNICATION

—] SUBSTATION

S




(6) Supply of vehicles for operation and maintenance use

(7)  Supply of spare materials, Lools and testing equipment for

maintenance of substations

(8) Preparation of drawings and manuals  for operation and

maintenance of substations

-(9) TField training of EDL's workers on operation and maintenance of

substations

While, the major undertakings to be taken by Lao PDR for

executing the project are as follows:-

(1) To furnish data, drawings and documenis necessary for the

detailed design

(2) To ensure transportation through Thailand, unloading and
customs clearance at‘port of disembarkation in Lao PDR for
equipment, apparatus, materials, vehicles and tools necessary
for the project including tax exemption and customs clearance

of the products

{(3) To accord Japanese nationals whose services may be required in
connection with the supply of the products and services under
the verified contract such facilities as may be necessary for
their entry into Lao PDR and stay therein for the performance

of their work

(4) To issue traffic certificates and other certificates necessary

for execution of the project to the consultant and contractor

(5) To bear the advising commission of authorization to pay and the
paymeni commission to the Japanese foreign exchange bank for

the banking services based upon the banking arrangement

(6) 7To bear necessary expenses for other works than those not

included in the Japan's Grant Aid Program for this project

(7) To properly maintain the rehabilitated equipment and

substations after completion of the project

- 6] -



(8) To arrange labour forces and construction machineries to
Japanese consultant and contractor for the project: {Since
foreigners are unable to employ local workers directly at
present and tliere are no suppliers of construction machineries
in the area, EDL is requested'to arrange the labour forces and

machineries.)

(9) To issue certificates for purchasing fuel for vehicles and

machineries for Japanese consultant and contractor

(10) To secure necessary shutdowns on the substations and

distribution lines to meet the execution program of the project

The Consultant will assist EDL for technical management. of the
project following the principle of Japan's Grant Aid Program and

take charge for the undermentioned works:

(1) To confirm the basic design on the project and the project

budget through the field survey for the detailed design

(2) To prepare the detailed design and the execution program 1in

prior to the preparation of the tender documents

(3) To prepare the tender documents, to evaluate the results of
tendering and o attend the negotiation and contract belween

EDL and the tenderer or the contractor

(4) To study and approve the contractor's drawings, to inspect
products before shipment- and to  supervise installation,

ad justment and tests on equipment and apparatus

(5) To confer with EDL and the contractor on the business concerned

with the project

(6) To prepare the reports and certificates for progress of the

project

(7) To issue the completion certificate and to commission the

project
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(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

(9)

(10)

To prepare drawings and manuals necessary for operation and
maintenance of substation equipment, tele-supervisory and

tele—communication equipment,

To train FEDL's workers for operation and maintenance of

substations during the period of the field works

The contractor will carry out the following undertakings:-

To manufacture substation equipment and materials related to

-

the project

To test the above-mentioned products in the factories in the

presence of the consultant

To bear packings for export and transportation of the products

from the factories to each substation in Vientiane area

To test the substabion equipment and to repair the parts where

necessary

To repair, replace, install, adjust and test of substation

equipment at site

Te manufacture the tele-supervisory and tele-communication
equipment and to test the products in the factories in the

presence of the consultant

To bear packings for export and Lransportation of the products

from the factories to each substation in Vientiaue area

To replace, adjust and test the equipment in the abovementioned

(6) at site

To manufacture materials, tools and vehicles for maintenance
use, to test the products in the factories in the presence of
the consultant, to bear packings for export and to transport

the products from the factories to EDL's store in Vientiane

To insure all the products and field activities for the

abovementiconed works
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(11) To train FDL's employees on maintenance of - equipment supplied

under the project during the period of the field works

6.3 Plan of Execution

The project will be executed in the formation and scope of
works as stated din (6.1) and (6.2} above. The following are
problems which may occur in the project execution, countermeasures

against the problems and training program for EDL's employees.
(1) Problems and countermeasures for the field execution

The rehabilitation work requires professional experiences as
stated in the preceding (5.8). Since there is no such
experienced contractor in Lao PDR, a Japanese Contractor will
undertake the field works.

Since circumstances require foreigners to employ local workers
through the Government, the Japanese contractor is to employ
ﬁorkers arranged by EDL's employees, especially from among
operators and maintenance crew of substations. This is an
opportunity for them to learn actual composition or function of
equipment and to turn familiar with repair and maintenance,
The same arrangement was employed for ~the rehabilitation
project of No.l and 2 turbines and generators in the first Nam
Ngum power station, which was sucessfully completed.

This project 1is also expected to proceed smoothly and

effectively in the manner,

For executing the project, shutdowns for a period of 8 hours to
serveral days are required on substations and lines. However,
there are 3 circuits of 115 kV transmission line providing a
sufficient capacity, and therefore the rehabilitation works on
115 kV equipment in Phone Tong and Thanaleng substations can be
achieved without hindrances to domestic customers and also
electric power export to Thailand by  shutting down the

transmission lines alternately.
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While, 22 kV distribution lines from ' each substation are
interconnected with each other in the system;'conseqﬁently, even if
a line normally suppl?ing .energy to an areé is shutdown at a
substation, energy is to be sdpplied te the area through another
route., On the other hand, simultaneous shutdown of all direct 22 kV
lines from Phone Tong substation to each substation 1is to cause
troubles to the system. However it is also solved by arranging to
shutdown 5 circuits of 22 kV secondary transmission lines
alternately., Thus, shutdowns of the lines and substations required
for the project will not affect the energy supply to the system at
all.

Since urgent rehabilitation of substations is required, the
project shall be immediately implemented after the Exchange of Notes

is concluded between both Governments.
(?) Training on operation and maintenance of substations

Training program stated in the preceding (5.9) will be
implemented by both the consultant and the contractor through the

period of field works at site.

The consultant will conduct over the actual operation and
maintenance of each substation and overall system management of
substations, Drawings necessary for maintenance will also be

prepared by the consultant.

The contractor will conduct over training on the compositions,
funetions inspections and repairs of individual equipment installed
in the substations through the actual field works by the contractor
on inspection, repair, dinstallation, adjustment and test of the
equipment. The contractor will also submit to EDL and explain to
the trainees detailed drawings and manuals of equipment supplied by

him,

Thus, the training program to be conducted by both the
consultant and the contractor will cover the whole operation and
maintenance of substations from handling individual equipment to

overall substation system,
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6.4 . Plan of Procurement and Transportation of Equipment
(1) Procurement of equipment

Materials procurable in the country are those for civil and
architectural works only,

All equipment and materials other than those procurable locally
will be manufactured in and transported from Japan, as stated in

Chapter 5.
(2) Transportation

Lao PDR imports all kind of goods through the neighboring
countries due to the landlocked situation. Cargoes for this project
will be landed at the port of Bangkok, from where the cargoes will
be delivered on trucks to Nong Khai, a border town of Thailand along
Mekong river, and then the cargoes will transit over the river by
ferry boats to the port of Thanaleng in the country. Customs
formalities are necessary at  both Nong Khai and Thanaleng. The
cargoes from the port of Thanaleng te each substation will be

transported by trucks on paved roads,

Packings for equipment and materials supplied under the project
are not special but normal timber-enclosed type used for substation

and telecommunication egquipment.

Taking account of 2 to 3 weeks for marine transportation from
Japan to Bangkok, 2 weeks at least at the port of Bangkok for
unloading and customs formalities and about 2 weeks for land
transportation from Bangkok to the sites in Vienliane area,
necessary period for cargo tUransportation is estimated at 2 months

from Japan to the substation sites.

Both substation and tele-supervisory equipment with
telecommunication equipment will be transported in two or three

shipments respectively, according to their manufacturing schedules,

6.5 Schedule of Execution

As seen on the time schedule on page 65, the manu-—

facturing of the substation equipment will take 5 months and that of
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tele-metering, tele-signalling and tele-communication équipment will
take 8 months. Consequently, 21 months for the former equipment and
20 months for the lakter equipment are required from conclusion of
the Exchange of Notes by the both Governments to completion of the
project. Supply of the substation equipment and ancillaries is
scheduled during the first year because they are more urgenly needed
for restoration of the substations, while in the second vyear,
installation of the substation equipment and supply and installation
of tele-metering, tele-signalling and tele-communication equipment

are scheduled.

Meteorological records in the attached Table-l show that rainy
season in the country is normally from May to October. Even if the
case that installation of most of the equipment for the project is
to be achieved during the rainy seasen, apprehensions for delay of
the project due to rain will be solved by adjusting the field work

schedule for outdoor and indoor works.

In order to shorten the execution period, a prior notice of the
Government of Lao PDR to Thailand is expected to be arranged so as
not to cause delay and troubles for unloading and transportation of

the cargoes in Thailand.

Commissioning of the works will be made per each substation
completed, after inspection on all equipment and synthetical test of

the substation,

6.6  Plan of Operation and Maintenance

Current organization of EDL for operation and maintenance of
the substations is as seen in the following table, FPFach substation
is operated by three (3) shifts, A shift consists of 2 to 5
operatofs and duty of a shift is 12 hours, which are deemed not hard

taking account of the scale of the substation.

Repairing work for the failed equipment is performed by Repair

and Maintenance Department.

Operation and maintenance of the rehabilitated substations are

also managed by the same organization and system, to which no
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particular problem exists. However, it is recommendable that the
present three shifts system will be improved to four shifts system
for safer operation din Future when a number of operators will be

available,

Substation Nos.of Shift Chief of Operators/ Maintenance
hift Shift Crew

Phone Tong
Sisaket
Thanaleng
Sokpalouang
Thatluang
Wattay

{52 km)

W W W W W W

4
4
2
3 25
2
2
i

Total 21 54
(for 3 shifts) (for 3 shifts)

AM 0 PM AM M AM PM AM PM AM PM
8 8 8 8 8 8 8 8 8 8

oleolelolaTalelelgl g

—
-
e
e
—
—
—
b
"
—
o

- 69 -



	Cover
	Title Page
	LOCATION MAP OF PROJECT
	PREFACE
	SUMMARY
	TBLE OF CONTENTS
	CHAPTER 1 INTRODUCTION
	CHAPTER 2 BACKGROUND OF THE PROJECT
	2.1 Economic Development Plan
	2.2 Current Situation of Power Sector
	2.3 Administrative Organization of Electric Power Sector
	2.4 Trends in Foreign Assistances
	2.5 Background of Request and Details of the Project

	CHAPTER 3 SITUATION OF POWER SECTOR IN VIENTIANE AREA
	3.1 Current Situation of Power Sector
	3.2 Current Situation of Each Substation
	3.3 Current Situation of Operation and Maintenance
	3.4 General Situation of Project Site

	CHAPTER 4 DETAILS OF PROJECT
	4.1 Objectives of the Project
	4.2 Examination on the Request

	CHAPTER 5 BASIC DESIGN ON REHABILITATION PROJECT
	5.1 Phone Tong Substation
	5.2 Thanaleng Substation
	5.3 Thatluang Substation
	5.4 Sisaket Substation
	5.5 Wattay Substation
	5.6 Materials for Maintenance use
	5.7 Equipment for Telemetering, Telesignaling and Telecommunication
	5.8 Field Works
	5.9 Training Program for Operation and Maintenance

	CHAPTER 6 EXECUTION OF THE PROJECT
	6.1 Organization of the Project Execution
	6.2 Scope of the Work
	6.3 Plan of Execution
	6.4 Plan of Procurement and Transportation of Equipment
	6.5 Schedule of Execution
	6.6 Plan of Operation and Maintenance


