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PREFACE

In responqe to a request from the Government of Lao People’'s Democratic
Republlc, ‘the .Government of Japan dec1ded to conduct a feasibility study on
- Xe Katam Smallnscale Hydroelectric Power Development Project and entrusted the

study to the Japan International Cooperation Apency (JICA).

JICA sent to Labs a study team headed by Dr. Hiroshi Hori of Electric Power

Dévelopmént Company, Ltd., 9 times betweéen December 1990 and March 1992.

The  team héld‘discussiohs with the officials concerned of the Government of
Laos, and conduéted field surveys at the study area. After the team returned

to Japan, further studies were made and the preésent report was prepared.

I hope that this report_will contribute to the promotion of the project and

to the enhancement of friendly relations between our two countries.

T wish to express my sincere apprec1at10n to the off1c1als concerned of the
-Government of Lao People s Democratic Republic for their close cooperatlon_

'extended to the team.:

March 1992

Kensuke Yanagiya
President .
Japan International Cooperation Agency
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Confluence of Xe Katam and Xe Namnoy River

Xe Katam

Xe Namnoy

Penstock and Power House Site
(View from Confluence)






Sekong Town (Aerial Photo}

Attapeu Town (Aerial Photo)
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Newly Installed Rainfall Gauge (B. Xe Katam)

Newly Installed Water Level Gauge (B. Nonghin)
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CONGLUSION AND RECOMMENDATION

feasiblllty stidy on the Xe Katam Small scale Hydroelectric Power
_ Development Pr03ect was carried out by JICA Team with a purpose to electrify
towns of Sekong_and Attapeu, both of which have not so far been satlefactorlly
eleCtrified,'by supplying reliable power which will be generated'at the

proposed power station.

To examlne_ a possmblllty of hydropower development potentials from a
comprehen51ve v1ewp01nt the Xe Katam river basin was surveyed in the closest
':context of the overall Xe Namnoy river b331n In order to do so, the study
team formulated plans of various development projects within the Xe Namnoy
river basin, ‘and a composite evaluation was made for all possible development
projects in regard to the.economic and techniCal aepects' As a result, it was
concluded that the proposed Xe Katam prOJect would be quite an appropriate
pro;ect as 4 means to satlsfy urgent latent demand of power of the two towns,
taking into account of its timing and scale of development as well as its

amount of investment.

In general ‘a small hydro power prOJect requires relatlvely high unlt cost for
pover generatlon that 1is, kWh coet. Keeplng this in mind, sequence studies
:Were mede with full care; flrst fleld reconnalssance was made to cover target
‘areas and, next, fundamental 1nformat10n and data on topography, geolopy,
hydrology,_etc}, on the whole area, ‘as well as'environment was collected.
Third,. based on the ehove—mentloned collected data and information, several
comparlson studies on varlous development nlans were made in the Xe Namnoy and
the Xe Katam rlver b351n As a result,_the flnal plan of development was
adopted taklng inte con31derat10n of its easiness of constructlon and also
‘of its beneflts to be derlved from 1nvestment. The development ‘plan thus
flnally adopted was further exemlned again in detail on the topography,
-geology and hydro meteorology On the plan, the most appropriate design was

applled

-;Regardlng the optlmlzatlon of scale of development, analy51s was made on. the
'fuLure demand of power forecasted in the two towns, and, in order to meet the

:forecested demand, it was concluded ‘to set up a power statlon with the






instailed capacity'of_z,ooo kW at the initial development stage and of
6,000 kW as the final scale of development, in view of social and economic

‘aspects.

For the 'economic evaluaﬁionw a diesel power plant was selected as an
alternative power eupply scheme to replace this:project with a view to meeting
future power'demand to arise in_the towns of Sekoog and Attapeu. As a result
of the-comparieon study; it has proved that the proposed hydropower plant
would be superiorfto'ﬁhe seid alternative scheme. It is also concluded that
the development not to rely upoﬁ;imported diesel oil would contribute to

saving of foreign exchange outlays.

-As far as the'financiaizanalysis is concerned, it has become apparent that the
finaneial equaiizing discount rate of the.project would not reach 10Z which
is the social discount rete preveilinélf used as a criterion for project
evaluation in Lao P.D.R. unless some specially favoured financial arrangements
are made in connectlon with the 1nvested capitals for 2,000 kW at the first
etage. It was thus concluded that some spec1al flnan01al measures should be

needed for the sound lmplementatlon of the proposed project.

‘Regarding envirbnﬁen£31'Effects of the proposed project, as the project is of
a small-scale run-of;rivef type, there would not be any resettlement -problems
to be encounteréd and also the anticipated natural destruction during its

_construction'as well as its operation would be minor.

In bummary, ‘the proposed prOJect was Judged as qulte adequate as a power
development projeci to be set up near the service area, even though some
spec1al flnancxal measures may have to be made for the sound project
1mp1ementat10n becanse the study made by the Team clarified this project to
'be by all means viable. from all view p01nts including technlcal econcmic,

:soc1al as well as env1ronmental and other conSLderatlons

Nevextheless, th1s study had to be carrled out w1th1n qulte a limited period
~of flme and ‘on lnadequate condltlons, 50 that 1t had to be completed without
success to collect a satlsfactory amount of hydro-meteorological data, which
collectlon, Teguire a, long term observation  period as a matter’ of fact,

lthough the utmost eftorts were made by the Team throughout the study peried
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to try te coliect such data ffeﬁ neighbouring observation stations as well as
-hydropower stations and alsc a limited number of data collected from new
prec1p1tat:on and run-off observatlon stations whlch were set up at the
proposed area in this year. The river dlscharge simulation was carried out

by means of all run off data collected,

In regard to the power demand survey, it was not necessarily easy to forecast
demand due to paucity of historical data in service area. In fact, in the
forecasting work, there'wefe certain uncertainties on several factors, which

are important for forecasting demands.

It is therefore recommended tha£ the hydro-meteorological data observation be

continued up to the next Stage,.that is, definite design stage, and that
further more detailed survey be‘made for the power demand study which should
include future investment plans for the development of:mining, industry and
agricultﬁre in Sekong and Attapeu areas as well as the trend study on power
.demand in other neighbburing areas where electfification.have already been

materialized.

Furthermore, it is to be adVised that monitoring of the environmental
parametefs should_alﬁeys be ﬁade3even from the period prior to the project’é
impleﬁentetibn ffomnthe'vieeeoint of conservation of the river basin although
there wouldiﬁot be'any significant negatiﬁe environmental effects caused by

the Xe Katam project.

In additioﬁ.'since this ﬁrojéet is of a run-of-river type, there is some fear
to be partly uneble to sﬁpbly.sfeble power for a certain short period in the
driest season'after cOmmiesioﬁing of this project. It is therefore expected
that some transm1381on line expan810n pro;ect to interconnect lines between
the proposed ones and Lhe adJacent existing ones would be realized in the

future.






GENERAL PROJECT FEATURE (1/3)

{tems

Description

Pﬁoject Hame

Xe Katam Small-scale Hydroelectric Power

‘Development Project

River

Xe'Katam River

Catchment Area

290 km?

Installed Capacity.

2 000 ki (F]PSt Stage)

6,000 kM (Final Stage)

Firm Capacity

1, 400 kW (First Stage)
1,400 kN (Final Stage)

Available Anwal Energy

16,613 Mih (First Stage) .
40,299 Muh (Final Stage)

Intake Dam
Intake Water Level
fvailable Drawdown -
Gross Storage Capacity
Effective Storage Capacity
Type

. Dam He1ght
Crest Length:
Sand Flush Gate

Design Flood' (100 year return period)

EL. 469.0 m

1.0.m

30,000 m

10,000 w

Overflow type concrete gravity dam
8.6m

77m

5.0 mwidth x 4.0 m height

840 ms.

Intake

Sidg intake type with r1ght angled to the dam axis
6.0 m~ 5.0 m width x 8.0 m height x 140 m length

Gate 5 0 m-width x 4.1 m height

Sand Stilling Basin

R.C opeﬁ channel type -
5.0 mwidth x 7.0 m height
33.0 m-length

Culvert

Round reinforced concrete pressurized 2.0 m inside
diameter

) 75.64 m length

Headrace Tunnel

jRound lining re1nf0rced concrete

2.0 m inside diameter 342.25 m length
25 cin 1iming thlckness

Penstock

Exposed type & backfil] type
Steel pipes and FRP pipes
First Stage:. 336.788 m length
Latier Stage: 290.104 m length

" Powerhouse

Reinforced congrete, surface type
First Stage: -15 m width x 11 m height
-+ 26 m length-

Latter Stage: 15 m width x 11 m hEIth
25 m length
Tail Water Level 306.7 m







GENERAL PROJECT FEATURE (2/3)

Items

Description

Turbine

Horizontal shaft Pe]tbn furbine

First Stage:- 1,030 kM x 2 units
Latter Stage I: 2,060:kW x 1 unit
Latter Stage I1: 2,060 kW x 1 unit

Generator

Horiionta]_shaft AC's&nchronous generator

First Stage: . 1,180 kVA x 2 units 3.3 &V
Latter Stage I: 2,350 kVA x 1 unit 3.3 kv
Latter Stage II: 2,350 kVA x 1 unit 3.3 kv

Transmission Line

to Sekong to Attapeu
Nuﬁber of Circuit ) 1 o1
‘Line Length © - 50 km 73 km
System Voltage : 22 kV 22 kv
Cable Type and Size HAL 55 i’ HAL 150 mn?

Transmission 2,000 kW 3,000 kW
Capacity :

- Construction Period

First Stage: 17 months (March 1994 - July 1995)
Latter Stage I : 17 months

Latter Stage II: 16 months

Total.Construction Cost
~{including -transmission. 1ine and
interest. during cosrstruction)

First Stage (2,000 kW): US$15,677,000
Latter Stage {1,000 k¥): US$10,096,000

Total: US$25, 772,000

{in 1991 price)







- GENERAL PROJECT FEATURE (3/3)

- Ttems -

Description

Econémlc‘Eva}datron
(for final installed capacily of 6,000
kw)

" The net present va]ua of the tﬂta]
cost to be incihrred over the service
life is assumed to be C, whereas that
of the alternative diese] power plant
during the same depreciation period is
assumed to be B.

The surplus benefit (B-C) and the
benefit cost ratio (B/C) were
calcitlated at a social discount rate
of 10% in Laos.

The ecoriomic equalizing discount rate
{EEDR} at which the net present value
of B and C are balanced was also
calculated,

B -C 1,365 x 107
B/C - 1.08

EEDR = 10, 085%
{which exceeds a social discount rate of 10/)

"Financial Analysis :
{for final 1nsta]ied capacaty of
6,000 k¥) :

{1) Flnanc1a1 Ana]ysrs of the Proaect
in terms. of Invested Cap1ta]s

The ret’ present values of

eIectr1cuty ‘sales revenee and total
cost (Construction:Cost + Opération.

and Maintenance Cost) are assumed
to be B and L respectively.

'The surplus benefit {B-C) and the
berefit cost ratio (B/C) were
catculated’ at a discount rate of
0%, :

The financial equalizing discount
.rate {FEDR) at which the net
present value of B and € are
balanced was also calculated.

In case invested capitals are summed up for the

first 2,000 kH:

B-€=-1,178 x 10°%
B/C = 0.37-
FEDR = 2.7%

In case the amount of invested capitals is regarded
as zerop for-the first 2,000 kH:

B - € =+1,107 x 10%%
BIC = 1.7
FEDR = 14.3%

(2) Finéncia1'Analysis from.the
Standpoint of Power Utilities

- Debt Service Ratlo (ratlo of
internal funds' generated: (operating
profit + deprec1at10n allowance} to
debt (repayment of principal +
payrent of interest)) was
calculated for the cases.

In case invested capitals are accounted up for the
first 2,000 kH;

Debt Seru1ce Ratio: 1.16

{Cumulative Averdge for 40 years)
In case the amount of jnvested capitals is regarded
as zero for the first 2,000 kH:

_Debt Service Ratio: 1.49 .
{Cumulative Average for 40 years)







1. Background of Project
1.1 Laos’

The Lao People’s Democrétic Rgpublic is an inland country whose area is
.236;800'km2,.tbtal bopuiation of 17 p:oﬁinqés is 4,170,000 and population
density is 17.6 peréons!kmz (the gbﬁernmehtal'statistics of.1990). The
population and area of the southern 6 provinces (Champasak,.Savannakhet,
Salavane, Khammouan; Sekoﬁg, Attapéu;? where the_projéct is located and the
energy supply area is located,iacéOunt.for 35 percent and 40 percent of total

area and population, respectively.

.Laos, being a_mountainoﬁs country, is'haturally endowed with mineral and
foreétry resources. Agricultural produdts such as rice aﬁd cash crops are
cultlvated around Vientiane and in other area. The total rice cultivate area
of the southern 6 prov1nces is 272 000 ha which accounts for about 40 percent
of the total rice cultivated area of Laos (1990) but almost all area is

fainfed, not irrigated Yet.

The - : lndustrlal products has varieties, coﬂsisting of such as textile,
.{clothlng metal proce531ng pharmaceut1cal pottery paper making and printing,
but_lt s productlvlty is minor. There are small industries such as sawmllls,
rice milis:aﬁd.coffee miils_in Sekong,'and sawmills, rice mills, ice plants
#nd:car'repair.éhops'in Attapeu..The'shortage of energy is one of the reasons

'ﬁhy such industry has not been developed much.

The transportation and telecommunicétion system is poor especially in southern
:provinces;5Transportation{éondition in the project area during rainy season
_ffom May to November is so miserable that fuel can’t be supplied to diesel

power plants in local towns.

1.2 Hydroel_eciric _Potén_ti_al '

Laos has abundant hydroelectrlc potentlal with annual average precipitation

Cof 1, ,500-2, ooo mm.






The amount of theoretical hydroelectric power potential in Laos, excluding
'those on the main stream of the-Mekong'River, is estimated to be 37,000 MW and
the potential which can be teéhnically and economically developed is estimated

to be more_than 10,000 MW.

The'potéhtial in the southern 6 provinces only is estimated to be more or less
Z,OGO MW. The practical potential in the Xe Namnoy River basin (1,500 km?) was

estimated to be 360 ﬁH-in our study,

1.3 Power Faciiities in Laos
1.3.1  In Laos

The totél inétalled capacity -in Laos..is 212,000 KW (in 1991). The
.poﬁerstéfibus consist of Nam _Nguﬁ. Powerstation of 150,000 MW, Selabam
Pdwefstatidn-df 2,040 KW, Xe:Set Pdﬁerstatiqn of 45,000 MW which operation has
recehﬁly.been'commissioned and:of Luang Prabaﬁg Powerstation and of some local
dlesel power statlons (13 700 MW in total). Present annual energy production
is estlmated to be 800- 1,000 GWh which is above the forecasted total energy
demand in Laos 657.2 GWh in the year of 2,000. The surplus energy is being
exported to Thailand. 7 7 '

1.3.2  In Southern Provinces -

-Since 1975 the deérﬂﬁéﬂt'of Laos=has been concentrating her efforts on the
lmprovement of the capltal 1ts suburbs The-Nam'Ngum Powerstation has been
_greatly contrlbutlng to it. Slnce the latter half of 1980, the Govermment of
~Laos has began to prov1de- electric fﬂCllltleS for the southern area
development. How, the promotion of electric power development has been bELHg
carrled out both in the sguthern area and 1n Vientidne area in parallel. ( The
project whlch the Government of Laos is intending to develop around the
capital is the hydropower of Nam Mang and the transm1591on line between

Vlentlane and Luang Prabang }
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In the sbuthefe‘pfovihees, Savannakhet and Khammouane Provinces are importing
energy3from.Thai1and through cable lines (22 kV) running under the Mekong

Riwvern.’

'An expansxon work of the Selabam Powerstatlon.whlch was constructed in the Xe
Don River in:the Champassak Province is now being carried out and its
“installed capacity will become to 3,000 kW in June:1993. The generated energy

© will be supplied to Pakse throﬁgh 22 'KV transmission line.

In 1991,_the'Xe Set Powerstation in the Salaﬁane Province begun its operation,
The energy ie supplied to both Salavane and Pakse cities and the surplus
energy is eéexported to Thailand throggh 115 kV transmission line crossing the

Mekong River.

1.4 Electrification Projécts in the Southern Provinces

The Southern Prov1nce Electrlflcatlon PrOJect is under way and will be

promoted under the SPE I (1988-1993) and SPE-IT (1992-1996) programmes.

1.4.1  SPE-lPlan (1988-1993)

The.EbL_(Eieetricite:du Leoe) sﬁarted the project in 1988 with the objective
of :sepplying energy- to the ChampESsak. and Salavane provinces 'by the
construction of the’ Xe Set and the Selabam powerstatlons by. securing the IDA
credlt. The progect is on the way and is expected te be completed in midyear

of-1993

1.42 SPE- Plan (1992-1996)

'The.EDL.e:dered TATA, an Indian consultant, to formulate the SPE-II Plan, as
ﬂa'continued5prdgfamme of SPE-I, with IDA credit. The'energy demand in the
Southern Provxnces from 1992 to 2001 is forecasted in the report submitted in

-May 1991,






The plan is intending to expand electrification in some of the southern areas
where electrification was not covered by the SPE-I. It must be noted, however,

that the plan is so far a desk plan without any financial background.
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2. Xe Katam S_maII»Scaie'Hydroeiectric Power Development Project
2.1 Past Activities Leading to This Study

The Government of Laos has studied aboutlls small hydroelectric development
pfojeCES'ﬁhich are scattered all over Laos in the Second S-Year Economic and
Social Development Plan period. Based on this study, the Government of Laos
has reQuested grant aid.by the Government of Japan in May, 1989 for the
feasibility study of the Xe Katam Project with the expectation that this
.project would contribute to the development of Attapeu and Sekong area both
of which aré.promising agricultural and forestry areas in the southern region

of Laos,

2.2 The Study Schedule

The study was started in_Décembér,_lQQO, and was completed in March, 1992.
. The study is divided into three stages, the Identification S5tage, Field

Investigation Stage and Pfeliminary Desipgn Stage.

‘23 Hydroeleciric Potential of the Xe Narﬁney River Basin and Xe Katam Project

ThefXé Namnoy“is a river'whibhfﬁas an draipage area of 1,500 km? located in
.the central part of the_Bolaven Plateau (EL. 500 to 1,600 m), a conical shaped
lave plateau situated in the southerﬁ part of Laos, The Xe. Namnoy River
discharges to. the Xe Kong River, which is é.large tributary of the Mekong

River:

 This study'has iﬁdiCated that, if the main stream of the Xé Namnoy River and
Lits t;ibutary, Houay Katak;Tok River are'devéloped, approximately 360,000 kW
 of electric powér'could'be genéfatéd by Bﬁilding three or four dams. However,
_at_pfesént;:tﬁére'is few road in this basin and, in additiomn, survey data are
. npt_suffi¢ieﬁtly avai;abie to start any development project so that further

surveys and studies are required.






.There ie'no'major clty in the-basin,'and'there are only two towns; Sekong and
Attapeu, in the viciﬁity of the basin. ‘There is Pakse City along the main
stream of the Mekong River in.a location not very far way, but the electric
power demand of this city has been currently met by the power transmltted from
the two hydroelectrlc power plants of Xe Set: and Selabam. The future power
demand of Pakse C1ty will be met in this manner for a relatlvely long time.
1Therefore. the development-of the Xe Nammoy River, which could produce as much
as 360,000 kW.‘of power from. several hfdroelectric sites, would become
reallstlc only after an arrangement is made to export electric power from
Pakse to Thalland across the Mekong River. The timing of development of the
- Xe . Namnoy basin must. be determlned within a framework of a comprehensive
development plans in whlch the development of the whole basin of the Mekong
River after year 2000 and the economic development of Laos as well as the

requlrement of energy in Thalland is duly taken into account.

In the'Xe Namnoy-river'basin; there are several sites where small- ecale
'hydropower development are’ seemed to be p0351b1e After carrying out 31mple
comparlson studles, it wae_concluded that the Xe Katam Project could be

:developed most easily and economically.

In view of'the'ebove eonsioeratioos, it was'eoncluded that the development of
! emalluﬂcale hydroelectric'power.plent on the Xe Katam River, with the
ob;ett;ve to satlsfy urgent (but small) .power demands in the two towns of
Sekong and - Attapeu, would be most approprlate as a step in the overall
develOpment concept of the Xe Namnoy B331n. both in terms of the scale of the

pro;ect and the eese Of ‘the constructlon works involved.

However Slnce this proJectd is of a run-of-river. type, it is desirable that
-beveral medlum and small reservoir type power . fac111t1es would be - 1nstalled
' and be lntereonnected w1th thls project. -After ‘the development of the Xe

'Katam PrOJect such prospects would be dlscussed
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