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Construction Plan and Construction Schedule
Outline
Selected Three Projects

In this Cliapter, ‘COnstr'uct_io_n plans and' construction ‘schedules for three pfojects listed
below are studied on the basis of preliminary design described in Chapter 14,

'Outlines of each project are briefly explained below.

Se Kong No.4 Project -

This prOjCCt has, total reservoir capaclty 7 776x10 m’, catchment area; 5,400 km?,

-concrete-faced rock-fill dam of 164 m high and 14,400,000 m’ in volume, and powerhouse

at'the foot of the dam.~ Maximum output of power generation is 443 MW. The
construction period is estimated to'b’e' eight years and three months (99 months). -

- Xe Kaman No.1 Project

' This project has; total reservoir capacity: 16,208x10° m’, catchment area: 3,800 km’,

©R.C.C. conctete gravity dam of 143 m high and 1,670,000 m® in volume, and a power-

G

6

house at the downstream end of short waterway. - Maximum output is 256 MW. The
construction period is estimated to be six years and two and a half months (74.5 moriths).

Xe Namnoy Project

Xe Namnoy Midstream Project

7 In this project, ‘discharge for power generation is diverted from Xe Pian River which is

g close to the resérvoir at Se Namnoy River for higher generation capacity. The scheme has;

total reservoir capacity: 323 X 10° m* , catchment area: 749 km’, zoned type rock fill dam
of 69 m high and 1,253, 000 m’ in volume, and a powerhouse at the downstream end of

-waterway Max1mum output is 238 MW “The construcnon penod is estimated to be four

o 'years and clevcn months (59 months)
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Xe Namnoy Midstream and Downstream Project -

This project is a combined plan consists of the above mentioned Xe Namnoy, Midstream

Project and another power station development scheme with daily regulating pond, called

Downstream Project, located downstream of Xe Namnoy. Downstream scheme has; total |

storage volume: 16x10° m® , catchment area: 1,273 km®, concrete gravity dam of 33 m
high and 133,200 m’ in volume. The powerhouse is a dam-waterway type which generates
maximum output of 67 MW. Total maximum output of this combined plan is 305 MW.
The construction period is estnnated to be four years and eleven months (59 months)

Basis in Formulating Construction Plan and Schedule

. Mobilizetionr

In the estimate of construction period, it is deemed that seven (7) months of time is re~ -

quired in mobilization. The construction is, therefore, expected to start in the eighth month.

Transportation

Laos is an inland-~country that has no marine . ports. - Transportation of eonstructien__

equipment and materials will be done by river.. Pakse, which is a center of southern Laos,

is considered to be the transportation base. Pakse 'faceé Me Kong_ River and there is ferry - |

boat sérvice to bridge the land transportation from Thailand.

National roads that connect Pakse and Sites are assumed to have width of 6 to 10 meters :

and well-maintained pavement. Further assumption is made that at every nver-crossmg

point there is a steel bridge with its bearmg welght of 20 tones, and most of such bndges '
are passable gven in rainy sea_son. Some parts of the roads may requlre ahgnment

modification and reinforcement of wooden bndges for the purpose of transportmg heavy

construction and generation equlpment However such modlﬁcatlons and remforcement- _

' are supposed not to effect the construction plans and schedules.

Pavement and. improvement works for Natlonal Road Route 16 between Se Kong and -
Attapu have been under execution by ADB fund ‘Therefore, it is supposed that these works' -

will be completed before the eonunencement of the relevant PrOJects in this Study

In order to pass heavy_equipment and materials across i'ive_rs where only ferry service is
available, special cargo boat, i.¢., barge, will be required. '

15-2 .
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As for the local roads, the present condition is not sufficient for the project use. All the
reach of local roads relevant to the construction must be unproved and some parts may
have to be newly constructed Such works are on the basis of the standard for the passage
of 30-tonne trailer.

Existing road network is described in detail in Chapter 8, sub-section 8.5.2. and in T_abie
8.5-2. | B | |

Cbnstruction Road

 The rcads that connect pro;ect sites. and Natlonai Roads is to be regardod as Constructron

Roads, and to be newly constructed or rmprovcd Some local roads may be included in
construction roads. Table 15.1-1 shows the reaches of construction and improvement

' necessary for each project. Construction and improvement of these construction roads is

taken into account in the estimate of construction period.
Power for_Cons_tru'ction -

Electncrty required in construction 1s supphed by dxesel power - plants via sub-stauons that
are- prowded in the pro;ect site. There are no. adequate power stations in the v1em1ty of _

. project sites.

Concrete Facilities

Necessary batching plants and crushing plants are considered that meet the use:in coni~

struction of each scheme. This should be investigated in detail, Tater at the Feasibility
Study. ' ' ' '

Cement will be imported. Aggregate and sand wﬂl be explmted at the quarry and produced
at the crushmg plants.

 Facilities relevant to concrete production are; crushing plant, batching plant, concrete

pump and steel form, etc.

" Concrete volumes estimated to be used in the projects are tabulated below.

C15e3



5  Project Concretc Volume [m3}
[sekongNoa 600,000
Xe Kaman No.1 - | 1,800,000
Xe Namnoy Midstream 350,000 -
Xe Namnoy Downstream 270,000
(6) Telecommunication _sttem

Telecommunication base should be 'establishcd in Pakse of Attapu. Radio communication
system will be used between the pro_lect site and the base Othcr communication wﬂl be on

- the basns of pubhc commumcatlon systems
() Other Facili'tlies‘_ -
Other facilities for construction use such as air supply, _watcr supply, drainage system,
ventilation systein, temporary houses and othiers will be studied in detall at the time of
further study such as feasibility study. '
(8) Working Days
The number of monthly working days for open works is assumed to be 20 day_é in con-

sideration of holidays and bad weather. For underground works mdnﬂﬂy working days is
assumed to be 25 days. ' '
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Table 15.1-1

Summary Table of Construction Road

15450

?roject Name Construction [km] | Improvement {km] Total [km]
Se Kong Nod ' '
| SeKong to the site 14.0 14.0 280

Xe Kamaﬁ No.1 _ .

Attapu lb the dam site__ | 22.0 23.0 450
Xe Namnoy Midstream | '

(a) Route232 to Ban Latsasin 0.0 16.0 16.0

(b) Ban Latsasin to Surge Tank s 180 26.0

(c) Route 16 to Powerhouse 18.0 0.0: 18.0 |

(d) Route 232 to Xe Pian 3.0 0.0 3.0
Total 29.0° 34.0 l63.0°
Xé Namnoy Downsfream included in Xe Namnoy Midstream | '

(2) Route 16 to Downstream P/S | (10.0) ©0 laoo |

(b) P/S to dam ) ©.0) 690
Tol (16.0) 0.0y (16.0)
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Se Kong No.4 Project

Construction P!ah

~ Preparatory Works

Constructlon road of 28 km long between Se¢ Kong town and the pIOJcct site w1ll be

secured by improvement of existing road for 14 km long and newiy constructed road of 14
km. These road works are estimated to take twelvc (12) months aﬁer the mobxhzauon of

 construction equ:pment and matenials.

General site installation works and construction of haulage roads to main work sites will be

completed within the aforementioned twelve months.

River Diversion

3)

b)

Diversion Tunnel

Diversion tunnel consists of two lines of underground waterways that have ciréular

. cross-section with diameter of 2.5 m each and their lengths arc 850 m and 745 m,

respectively. Excavation of these tunnels will be done in pasallel, started from both
ends of cach tunnel. Excavation method will be the upper-half and NATM method
'I‘he excavatlon work will take 6.5 months.

One unit of steel slide form will be employed for lining work of each tunnel.
Concreting will be done bj full-round placing system. The necessary time for the
lining work is estimated to be nine and a half (9.5) months.

Prior to the diversion tunnel excavation, open excavation for diversion work should
be completed which is estimated to take three (3) months. This work will be

~ immediately followed by concrete works which will be done in paraliel with and
~ completed with tunneling works,

Temporary Cofferdam

After the river diversion, .excavation for cofferdam. abutment of 85,000 nig'in volumé

will be carried out. Necessary time for the work is estunated to be two (2) months,

- Embankment of secondary cofferdam of 513 000 m w11| take six (6) months. Con~ '-

'15-:6'_ :
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b))
.- executed following completion of the dam embankment.

‘struction of concrete wall at the downstream of the main dam will take ten (10}
-~ months for placing concrete of 23,000 m*,

D_am YWorks

a)

b)

b-1)

Excavation for Dam Body

Total excavation volume will be 2,648,000 m* 1,588,800 m’ for common,
1,059,200 m® for rock. The excavation will be done in two steps: pre—diversioﬁ and
post-diversion, In pre-diversion step, common excavation of 794,400 m and rock
excavation of 529,600 m’, 1,324,000 i’ in total, will take nine (9) months In post-

diversion step, the work consists of excavation of 1,324,000 m’ in volume and

" foundation treatment and is estimated to take ten (10) months.

Toe slab and Facing slab works

Excavation for the toe slab is carried out together with dam foundation excavation,
from top of the both abutment towards the bottom. - The work is estimated sixteen
(16) months. ' ' : ' '

Toe slab ‘concrete is immediately placed following dam foundation treatment. The

slab concrete at river bed portion is structured three (3) months ahead the

_commencament of the embankment work. .

The slab concrete at both abutments is placed in advance of dam body embankment

progress.

Facing slab concrete work employed steel sliding form, fifteen (15) m width span, is

Two steel sliding forms, of 15 meters in span each, are necessary in this work '
because the dam crest length is very long (910 m),
The necessary time is estimated to be ten (10) months.



Q)

b-3) - Starter slab between toe slab and facing slab is planned to be placed after the dam

The works are executed ihdépendehtly from. the dam?rélsted- works 'be'caﬁsc of side .

body embankment has reached to designed elevation.

The necessary time is considered to be well within the period of the embankment
work on the construction schedule. '

Bbdy embankment
Dam body embankment work is estimated to take 2 years and 5 months to complete
" - on the basis of average progress rate of 500,000 m® per month
d)  Upstream backfill
This backfill having healant function for crack in facing slab, is necessary. :
This work is cor’nmenced before completion of the facing works because theWorking : _'
area has enough spaces to fill and completed two (2) months after curing penod of
: the slab concrete. = : : ‘
 The total volume of backfill is 2,265,000 m"..
¢) ~ Downstréam backfilt
In parallel with the progress of the sub-structural concrete for powerhouse, the
backfill is carried cut up to the elevation of 154.5 m.
f) Grouting for dam foundation
- 'The grouting is executed from the toe slab surface, by means- of fabrica'ting' scaffold -
on the slab. This work continues through the construction period of t‘ne toe slab,
dam embankment and facmg slab work, and for two months thereafter
| Spi]lway Works

spillway type.

A total excavatlon volume of 5,3 10 ()00 n’, common excavation of 3 186, 000 m and rock—

excavation of 2, 2 14,000 m’; takes two 2) years and seven (7) months

C15-8
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Structural concrete of 208 000m? is considered to take two (2) years and four (4) months
to be completed. '

The necessary time for'gmuting work is estimated to add two (2) months to the above
period for concreting . |

The necessary time for installation of spillway gates is estimated to add seven (7) months

o the above period for concreting.

The construction period of this work is that commencement is in the thirtieth (30th) month,

same as the dam excavation works, and completion is the ninéty-third (93rd) rmonth,

" Power inthke,s, Headrace Tuanel and Penstock Works |

a)  Power Intake Works

Open excavation of the intake and downstream portal of the headrace tunnel is
carried out prior to tunnel driving which is to be commenced just after completion of

excavation of diversion tunnel.

The intake cxcavation of 104,000 m’ is estimated to take four (4) months and the
downstream portal s estimated to take seven (7) months.

b) H_eadrace turmel works

-~ There are two lines of tunnéi consisting of headrace tunnel portion and underground
" penstock tunnel portion. . The headracc tunnel has an 1nner diameter of 6.2 m, and
the underground penstock has an inner diameter of 3. 4 m. -Length of the tunnels are
385 m and 435 m respectively and these tunnels are drwen with full face NATM
_method The neccssary time is estimated four (4) months.

. 'meg concrete is placed in both tunnels wrth only one unit of steel slide form by

means of full round placmg system. The necessary time s estimated twelve (12)

months

' ;1_5".9-, :



" Penstock works

Open excavation of the open penstock is commenced after excavation of
d?wnstrea:n portal has completed.

Excavation of 120,000 m’, sum of common and rock, is considered to take eight (8)
months. ' ' S

Toial conm ete volume for the penstock route is 22, 000 m’. In this concrete work, for
invert concrete and basc of ‘anchor blocks for penstock pipes; it is estimated to take
hine (9) months. .

After installation of penstock pipe, secondary concrete of the pedestal and backfill

concrete in tunnel ‘portion are cartied out. Those dre estimated to take nine (9)

. months.
(6) Powerhouse and Tailrace Work
'a) ~ Powerhouse
Pow'erhcuse'excavation of 46,000 m’ and tailrace of 43, 000 m’ are started following
' nver bed excavation-of dam. . They are estimated to take three (3) months and two
(2) months respectwe]y
Powerhouse building work will be divided into two portions: one is a substructure of
the powerhouse which is below-EL.154.5 m and the other is a superstructure as a
powerhouse building (above EL.154.5 m). _
o Constmctlon takes eleven (11) months for’ substructure and nine (9) months for
_ superstructure " The substructure and superstructure ‘are constructed leaving the
space requlred to install the relevant electnc/mcchamcal equlpment
In  composing ~ construction 'schedule second - 'tage c()ncre'te' around
electric/mechanical equipment 1s regarded as bemg mcluded in mstallatlon works '
and not indicated on the- schedule table. o R
b)  Tailrace work

Tailrace structures are assumed to have box culvert shape and estlmated to take -
eleven (11) months in placmg concrete of 16, 000 m’in volume
The works are done in parallet with sub-structures concrete of powerhouse, -

C15-10
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Backfill is carned out_folloWing the progress of the tailrace concreting work and
* completed at the evaluation of 154.5 m. -~

The activity is finished at the same time of completion of powerhouse sub-structure.

' Switchyérd'Works '

This work is executed following the powerhouse works and takes three (3) months.

Impounding

For the purpose of ensuring storage in reservoir for running test of the generating
equipment, it 1s considered that commenrement of impounding is necessary to be eight (8)

months prior to the test.

~ The facing slab concrete work may be mﬂuenced by the unpoundmg

It is considered that the periods of impounding | and construction- of facing .slab are
overlopped for three (3) months on the construction schedule, however, it is assumed that
the rise of water level by impounding does not affect the facing slab works in this stage. '

Further examination on this matter is requlred when fea51b1hty study w1ll be executed in
the future.

Hydraulic Metal Works

~ Perind of desigm'jlg, manufacturing, transportation, fabrication in site, etc. are not taken

into account in the construction schedule table.

Periods of installation on site are only described as following;
Diversion gate and Intake gate Begmmng of 35th month ~ End of 40th month

Penstock pipe o Beginning of 47th months ~ End of 58th months
Tailrace Gate _ Beginning of 63rd months ~ End of 67th months

Spillway Gate o Beginnihg of 88th months ~ End of 95th mont_hs

. Ele_cﬁichl and _M'e_chanical' Equipment

Prior to. the major electro-mcohamoal works the draft tube lmer is installed firstly
followmg the excavatlon of powerhousc foundatlon The major works for the electro-

18-11



mechanical equipment are started after facilitation of civil structures by blocks of each unit.
In the erection works of electro-mechanical equipment, a over head crane, casings, turbine
runners and gencrators are installed in order. '

Réquired Iperiod of the installation works of electro-mechanical equipment is estimated to

be 24 month including secondary concrete work upto the commencement of first generating -
unit.

{11) Transmission Line Works

The following schedule is estimated in the transmission line works;

- Manufacturing -~ -~ . 2 years
Check survey _ ' 1 year
Construction of foundation of tower 1.5 years
Tower erection - - : 1 year

 Stringing work o _ 1 year

Final inspection . 4months
15.2.2. Construction Schedule

. According to construction plan mentioned in clause 15.2.1, the co_nst'ruction:schedule was
examined. The result is shown in Fig, 15.2-1. '

15-12 .






Fig. 15.2-1 Construction Schedule of Se Kong No.4 Project
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Xe Kaman No.1 Project

Construction Plan

Preparatory Works

' The speela.l cargo boat, i. ¢., barge will be required instead of existing ferry boat to cross

the Se. Kong River at Attapu for the transportation of heavy equipment such as

'constructton equ:pment and turbme/generator etc., The eonstruetlon road of 45 km in

length between Attapu and the project site is necessary. The existing road of 23 km is

required to be improved and the new road of 22 km is necessary to be constructed (Refer to
Table 15.1-1). The road works are estimated to take twelve (12) months. General site

.a)

b)

" installation works and construction of haulage roads to main work sites will be completed
_w1thm the aforementloned twelve (12) months

River Diversion

Diversion Tunnel

' Excavatxon for the portal is esttmated two (2) months. Concrete work for the portal

__ wxll be carned out in parallel with the tunnel work. The concretmg work is estimated

to take nine and half (9. 5) months. A tunnel with d1ameter of 13. 5 mand length of
435 m is planned for the d1ver51on work. The tunnel will be excavated by two tunnel
dnvmg machines from the both portals in the manner of the top heading method and
NATM method. The work takes four and half (4.5) months. One unit of steel slide-

form will be employed for lining work and concrete in full round will be placed. The
: work takes five (5) months '

'Temp'ornry-C_o_fferdam

Aﬁer nver dxversnon excavation for cofferdam abutment of 40,000 m in volume

- w1ll be camed out It takes one (1) month Embankment of 416,000 m® in volume
B _ takes four and half (4 5) months L

C15-15
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a)
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Dam Works

Excavation for Dam Body

The total volume will be 311,000 m’ : 186,000 m* for common, 124,400 m® for

rock. The excavation will be done in two steps: pre-diversion and post-diversion, In-

pre-diversion step, common excavation of 112,000 m’ (60%) and rock excavation of

50, 000 m® (40%), 162,000 m in total will take three and hatf ('% 5) months. In

post-dlvers:on step, the work con51sts of excavatlon of 149 000 m’ in volume and

_ foundatmn trcatmcnt and i8 estlmatod to take four and haif (4 5) months

 Dam Concreté_Wofk_s

The work consists of dam a;nd.s.piil'way concr_eie work of 1;61_8,000 _m3 and 52,000

m® in volume, respectively. The concrete of 1,528 000 m? of the main dam will be

placed as a Roller Compacted Conerete : R.C.C. and the concrete of 90, 00(} m® will

be placed as a outer segment of the dam body.

Dam concrete work is estimated to take one (1) 'year and nine (9) months on the

‘ condmon that average concretlng volume per month is 80,000 m’. In other words,

the dam Will be constructed by 03 m i height per day
In the. constructlon schedule it is estlmatod that concrete work of splllway is to be

completed n seven (7) months aﬂer compiotlon of dam ooncrote work.

Grouting for Dam Eoundation o

s Consol1dat10n groutmg of 7 000 m and cunam groutmg of 13 ;000 m in 1ength will

be carried out from the mspccﬂon gallery “The groutmg work will be finished in two
(2) months after completion of dam and spillway.concréte works., =

Spiliway.S_till.ing Basin Works

Excavation of 243 000 m’ in volume for a stltlmg basm 15 camod out'in parallel with the

dam excavatlon work. Supposing that excavatlon of half of sa:d volumo and the rest are -

‘executed bcfore and after dlversmn necessary penod for the works take two and haif 2.5).

and four and half (4.5) months, respectlvely Concrete work of 32,100 m’ jn volume takes

five {5) months. Therefore, the work will start with cxcavatlon in the twenty-mnth (29th)
month and complete with concrete ‘work in the forticth (40th) month The backfill will be )

15416
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carried out up to the eicﬁation of 150 m during concrete work. It takes two (2) months

including asphalt surface pavement.

Power Intake, Headrace Tunnel and Penstock Works

a)

b)

) Penstock Op_en Portion -

Power intake works

Open excavation of the intake and downstream portal is carried out prior to tunnel
driving, The intake excavation of 80,000 m’ and the portal are estimated to take -
three (3) months. . Two pits for the intake gate shaft will be driven downward and
muck will be lifted by a crane. The excavation work takes one and half (1.5)
month. The concrete of 4,000 m® for the intake structure is placed afier lining .
concrete work of the headrace tunnel. The concrete work is estimated to take four
(4) months. The concrete work for the gate shafts will be executed after completion

~ of the lining. Necessary period 'is.es_timated one (1) month per one gate shaft. -

Headrace tunnel and Penstock tunnel Works

There are two lines of headrace and penétock tunnef of which the length are 367 and

365 m in total of cach line, respectively and the diameter are 4.8 m of the headrace -
-timneland*4_.2 m of the penstdck tunnel, réspéctively, “Suppose that one tunnel is
- excavated. by one turinel driving machine in the manner of full face cﬁtting and
NATM. The excavation work: is estimated. fo take three and half (3.5) months,

Lining soncrete is placed in both tunneis with only one unit of steel slide form The

© necessary. time is estimated seven (7) months.

Open_excavation wﬂl be commenoed after completion of portal excavation for

' tunne] vvorks . Total: volume of the excavatlon is 210,000 m -The work is estlmated
totake seven (7) months. Total concrete volume for the penstock route is 18,100 m’,

In this concrete work, for invert concrete and base of -anchor blocks for penstock
pipes, it is estlmated to take eight (8) months. Aﬁer installation of penstock pipe;

~ secondary concrete of the pedestal and backfill concrete in tunnel portxon are camed
“out. :Those are estimated to take seven (7) months.
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Powerhouse and Tailrace Work.

a)

b)

Powerhouse

Powerhouse excavation of 26,500 m® and tailrace excavation of 35,000 m’ are

started following open excavation of the penstock Toutc. The necessary period for

the both excavation works is estimated five (5) months. Powerhouse building work

will be divided into two portions: oric is a substructure of the powerhouse which is

below EL.135.5 m and the other is a superstructure as a powerhouse building

(above EL.135.5 m). Construction takes eight (8) months for substructurc and five

&) mionths for superstructure. :
The superstructure and substructure are constructed ieavmg the space required to
install elecmclmechamc_al equipment. '

‘In. composing . construction  schedule, second  stage . concrete  around

electric/mechanical equipment is regarded as being included in installation works

_and not indicated on the schedule table.- - -

. Tailracé work -

.. Prior to the tailrace work, temporary coffering, s‘ﬁch'as cofferdam will be necessary.

Coffering work will take one (1) month. Tailrace excavation of 14,000 m® is-

cafried out in parallel with the powerhouse excavation and estimated to take one (1)

month,

- Conerete work will be carried out from firstly.the tailrace bay, secondly pow.erhousg

substructure, thirdly tailrace, and finally retaining' walls. Concrete work for the

tailrace bay and tailrace takes eight (8) months which is the same period as that of -

concrete work for the powerhousc substructure. The concrete work of 15,200 m’

for the retaining walls is estimated five.(5) months. Backfill will be carried out step '
by step during concrete work for the retaining walls and finished one (1) month aﬁer L

complehon of the concrete work for the walls. -

. Switchyard Work -

This work is executed foilowing _thé po_\verhohse.ivorks'_and takes three (3).months. '
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_ Impounding

For the purpose of ensuring storage in reservoir for running test of the generating
equipment, it is considered that commencement of impounding is necessary to be thirty
(30) months prior to the test. A¢cording15f, concrete work for the dam and spillway will be
influenced by the long term impounding. It is assumed, however, that the rise of water level
by impounding does not affect the cbncrete.wofk-_in this report. :

Further study on this point is required when fé_asibility study will be executed in the future.

Hydraulic Equipment Works

Period of designing, manufacturing, transportation, fabrication in situ, and so on are not
taken into account in the construction schedule table.
Penod of installation on site are only described as following.

Closing gate at diversion tunnel : Beginning of 29th month - Middle of 30th month

 Intake gate ' - : Beginning of 39th month - End of 42nd mon_th
Penstock pipe ' o Beginning of 44th month - End of 56th month
Draft gate' o . Beginning of 55th month - End of 57th month
Spillway gate = . Beginning of 55th month - End of 65th month

Electficﬂl!M_echanical Works

Prior to the major clectro——mechamcai works, the draft chube liner is msta!led firstly
following the excavation of powerhouse foundation. The major works for the electro-
mechanical equipment are started after facilitation of civil structures by blocks of each unit.

In the erection works of electro-mechanical equipment, a over head crane, casings, turbine

~ runners and generators are installed in order.

Required pei'iod of the installation works of electro-mechanical equipment is estimated to
be 24 month including secondary concrete work upto the commencement of first generating '

unit,

" Transmission Line Works

The following schedule is cstimated;

- Manufacturing . . 2 years
"_Checks_ufvéy_ o T » }fear

. Construction of foundation .- . 2. years
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Tower erection 15 years
Stringing 1.5 years
Final inspection 4 ‘months

15.3.2 Construction Schedule

Accoi'ding to construction plan mentioned in clause 15.3.1 above, the - construction -

schedule was examined and result is shown in Fig, 15.3-1.
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Fig. 156.3-1 Construction Schedule of Xe Kaman No.1 Project
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15.4

15.4.1

1y

Xe Namnoy Project

a)

by

-Xe Namnoy Midstream Project .

- Cnstruction Plan

Gneral

In this project, the construction area is to be divided into two portions, that are Xe

Namnoy Midstream Scheme and Xe Pian River Diversion Scheme.

In the Xe Namnoy Midstream Scheme, works-for the headrace tunnel is to be a
critical path. It is scheduled to execute the tunnel driving at total four faces at the
same time for total 9,030 m length of the tunnel, but for this construction it is
required to prepare an access road-and adits, which are rather long. Thérefore, for
such preparato_ry works it takes a longer period prior to the commencement of the

main works

* Total construction period for this scheme is estimated fifty nine (59) months from

-the commencement of the works to a commercial gperation.

‘Inthe Xc Pian Diversion Scheme; firstly a chversmn channei 18 constructed and after

compietlon of the channel, a flow of the H. Lieng river is temporarily diverted to the
Xe Pian River even though the flow gradient will be adverse. The purpose is to make
the. construction works casy without a drainage work during the construction at the

site of the H. Lieng. After completion of the works in the H. Lieng'river site, an

: mtake weir of the Xe Pian will be commenced. Total construction period -is

cstu‘nated thlrty-three (33) months from commencement of access road construction.

to complenon of whole works in this area.

P_reparatory W_orks —

Prior to commencement of main works a constructxon work of 26 km of new roacl

and 1mprovement works for 34 km of the existing roads is. needed. (Refer to Fig.-

15.2-1) The constructlon ‘period for the work is totally estimated as fifteen (15)
' months Durmg this penod each temporary facahty will be moblhzed and installed

at thc site.
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Xe Namnoy Midstream Project

In this area, the improvement of the National road No.232 and the local road
between B. Latsasing and the dam site are required for the execution of the main

construction works. Therefore, after commencement of the work, seven (7} months

for mobilization of construction equipment and material, and six (6} months for road

construction are required and in the fourteenth (14th) month the main works in this

section will be commenced.

i1

i-2)

River Diversion

Diversion Tunnel

‘For the excavation work of portal of the tunnel, consisting of 57,400 m® of
- common and rock excavation, a construction period is estimated two and half
(2.5) months. '

For the tunnel excavation of 340 m length and 9.6 m of internal diameter,
excavation of the tunnel will be done from both portals in parallel by the
method of upper-half sectién_ and NATM method. The excavation work will
take three (3) months. .

- For concrete lixﬁng, a steel slide form will be ernployéd and a full section at .

one time will be lined. A total’ construction penod for concrete lining -is
estimated four and half (4 5) months

Qutside concrete of 23,000 m® will be placed after completion of tunnel
excavation and is continued one month after completion of the tunnel concrete
lining, | |

Temporary Cofferdam
After the river dwers:on excavation for cofferdam foundatlon of 23,000 m :
in volume will be carried out. Necessary pcnod for the excavation 1s

estzmatud_to be one and half (1.5) months. For the embankment of 111,000 m?,
a construction period is estimated to be two and half (2.5) months.
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ii-1)

Dam Works

Excavation of Dam Body

Total excavation volume is 781,000 m®, consisting of 468,600 m” of common
excavation and 312,400.m® of rock excavation. The excavation will be done
in two steps: pre-riirer diversion and post-river diversion. In pre-river

diversion , common excavation of 187,000 m’ (40%) and rock excavation of

125,000 m® (40%) will be completed in total four (4) months. After river

.- diversion, excavation of 468,500 m’ in total including foundation treatment

ii-2)

ii-3)

iii)

will be done in seven (7) months.
Rockfill Dam Embankment

It is estimated that embankment of rockfill, 1,253,000 m3 in total volume, will

be completed in nine (9) months.
Grouting Work at Dam Foundation

Grouﬁrig work will be carried out in a gallery at the bottom of dam body. The

: quantlty of groutmg are estimated 2 500 m of consolidation grout and 20,000

m of consolidation grout. The grouting work will be carried out together with
other works in parallel and therefore, in a' construction schedule after
completion of embankment of dam body, three (3) months i is eqtlmated

_Spillway Works

- As a spillway is designed in-a location $eparately from the dam structure in

thié'p‘roject the construction work of the spillway is possible to carry out
without any disturbance from the main dam constriction.

An excavatnon work of 888,000 m’ in total, consisting of 532, 800 m’ of

o common excavatlon and 355 200 m’ of rock excavation will be camcd out in

~ one (1) year and two (2) months.

“For concrete p]acement of 152,000 m’® of the splllway structure, a steel slide

form will be qppl;ed and the work will be complct_e in one (1) year and eight

e (8) months. Grouting work is considered to be included in the schedule above.



iv)

V)

Power Intake Works

For the excavation work of total 33,000 m® in volume, consisting of 19,800

m® of common excavation and 13,200 m® of rock excavation, it is estimated

‘that a construction period required for the work including construction of

access road t the site is three (3) months, . -

Excavation of the vertical shaft{H=30 m) for gate structure will be carried out
in two stéps by a method of pilot -excavation using a climber and by
enlargeméﬁt method. Total period is estimated to be onc (1) month,

~ Concrete placement for open portion of 2,700 m’ in volume will be carried

out after completion of the shaft excavation and a work period is to be three

(3) months. Concreting methods-are by a steel shde form for the pier portion

“and by a steel form for the infet portion.

‘Concrete placement for the vertical shaft will be done after completion of

concrete ‘lining fot_ the headrace tunnel and it is estimated to be two 9}

months.
Headrace Tunnel Works

For the construction. work of the headrace tunnel: which has 45 mof intemal
diameter and 9,030 m length, thrde (3). construction adits will (No. .1 No. and
No.3, named tentatweiy) be prepared and the whole tunnel will be divided into
four (4) sections({ Section I, 11, Il and 1V).

For the tunnel excavation, four (4) units of jumbo will be used for a full

- section excavation by NATM method.

For concrete lining, it is proposed to use four (4) units of a steel slide foﬂn
with 18 m length: '

Reqmred duration for construction of access road to each constructlon adxt is
estimated thirteen (13) months for No.1 adit, sixteen (16) months for No.2
adit and twenty-two (22) months for adit No.3, respectively, after starting of

the project: - Construction periods for cach construction adit is estiniated two

(2) months: for adit No. 1, six (6) months for adit No. 2; and elght (8) months
for adit No.3, respectwely

In relation to the mam headrace tunnel, in Sectiong I and ll ‘the excavation

will ‘be finished at thxrty-elghth (38th) month and - concrete lining will be

completed at forty-cighth (48th) month. Tn Sections 1l and IV, the tunnel

excavation will be finished at forty-fifth (45_th)' month and conc}ete ]ini_ng will

be completed at fifty-fifth (55th) month_from the commencement. As cbncréte -
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vi)

lining works and grouting works will be carried out with some overlapping in
séhédule, additiénal one and half (1.5) months after completion of concréte
fining will be estimated in the construction schedule.

Total construction period for the main works of the headrace tunnel is forty

- four (44) months starting the excavation of construction adit and finishing the

grouting work in the headrace tunnel.

Surge Tank Works

At the. time of cofnpletion-of the tunne! cxcavation in Section IV of the

- headrace tunnel, successively the excavation of the surge tank, which has an

internal diameter 16 m and 109 m height, will be commenced.

The shaft excavation will be done in two steps; one is pilot turnnel excavation
using a climber and the other is enlargement excavation using a jumbo. Total
construction period for excavation is estimated to be seven (7) months.

Concrete lining for the shaft will be carried out using a stecl slide form and a

. crane. Requlred time is estimated to be four (4) months.

A construction period for open excavation is cons1dered to be included in the
scheduie above.

" Penstock Works

_After completion of the main access roads, soon for preparatory works of the

- construction of a horizontal tunnel at.the intermediate elevation and open

N excavation construction of access roads.for installatioh of penstock pipe and

open excavatxon work will be started Reqmred time for the work is estimated
to be three (3) months.

vii-1) Tunnel Portion

Excavation of the horizontal tunnel portion which has a dimension of internal.

 diameter, 4.0 m,‘a;id: 6(_)0 m_iength, will-be done wi_th a full section by NATM

méth'o_d.

. Requared time for the excavation is estlmated to be seven {7) months.

' Excavation of the inclined tunnel port:on which has a dlameter 4.0 m, and 280
m length will be executed in two stcps one is a pxlot tunnel excavatlon using -
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a climber and the other is an enlargement by leg drills. Requlred time for the

‘excavation is estimated to be seven (7) months.

In felation.to concréte w_orks, after excavation, concrete will be placed in the
invert section of the horizontal tunnel at first. It is éstimated to be taken one
month. Next after installation of the steel pipes, filling concrete will be placed
and'the requircd time for the work is estimated to be seven (7) months.
Grouting work will be done after concrete placemient, but both works are
possible to be carried out with some overlapping in terms of time. Therefore,
after filling concrete placement additional two (2) months are considered to
be requtred ' ‘

vii-2) Open Portion

vii)

Regarding the excavation for the open portion, which gas'a work volume of
total 177,000 m’, consisting of 106,000 m® for common excavation and
70,800 m® for rock excavation, required timie for the execution is estimated to
be sixteen (16) months in total.- In parallel to the excavation, shotcrete

protection to the surface of slope will be placed. In relation to the open
excaVation, ‘as the diﬂ'erence of elevation is more '285 m, some number of .

transportation roads will be constructed each 50 m difference of clevation for

excavation purpose.

As the concrete works in the open portion, there are anchor blocks and

saddies. The placement of such concrete will begear'ried out in two steps; one

is for foundation for steel pipes .a'nd_ the other is for covering of steel pipes at

each location of support. Required time for the work is estimated to be three

3 months for foundation and three (3) months: for covenng, and six (6)

months in total.
Installation of Penstock Pipe
Installation of the penstock pipe i§ considered to cai'ry out separately in the

tunnel portion, L1=880 m, and in the open portion, L=720 m, and total 1,520
m. For this work, it is estimated that required time ‘are ten (10) months for

" tunnel ‘portion-and seven (7) months for open’ porhon but in a-construction '

' sehedule it is considered that there are some overlappmg m time between
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both portions. As a rsult, thirteen (13) months in total is estimated to be
required for the work.

Powerhouse Works

In this area, it is required to construct a new road of 15 km from the National
road No.16 to the powerhouse site. Including time for mobilization, required

‘time is estimated to be nineteen (19) months, Therefore, after twenty (20)

months from the commencement of the works, the construction of the
powerhouse will be started.

Regarding to the excavation work, of which volume is 158 000 m® in total;

- consisting of 94,800 m’® for common excavation and 63,200 m’ for rock

éxcavation, it is estimated that total seven (7} months is required.

For .the concrete works consisting of foundation concrete and building

concrete, required time is cstimated to be nine (9) months.

. As the backﬁlling will.be done in a line of progress of concrete works, in a

" construction schedule, additional one (1) month is estimated.

Tailrace Works

Pnor to the excavation. a tcmporary cofferdam will be constructed around the
tailrace structure. For the work it is estimated to be one (1) month requm:d
for the execution.

The mam works cons:sts of construcnon of tallrace structure and refaining

~wall. Excavation for tailrace and concrete work will be carried out together

with the work_s for the powerhouse in parallel. Therefore, in the construction
schedule, the construction period of seven (7) months including the temporary
cofferdam construction is estimated.

For the retaining wall construction which will be carried out after cqmpletion
of the powerhouse building, it is estimated to be five (5) months.

.Hydraulic Equipment Works.

In rclatlon to a constructlon ‘'schedule, periods of demgmng, manufactunng,
transportatlon fabncanon at site and others are not shown in the construction

" schedule, Only the construction period for_ the installation Works is to be



xii)

xiti)

drawn in a time schedule

- follows;

Closing gate at
diversion tunnel
Intake gate
Penstock Pipe
Tailrace gate

Spillway gate

. Period for installation of each cquipment are as

Beginning of 22nd month ~ End of 24th month
Beginning of 25th month ~ End of 28th month
Beginning of 38th month ~ End of 50th month
Beginning of 29th month ~ End of 31st month

.- Beginning of 45th month ~ End of 52nd month

Electrical and Mechanical W_orks at Powerhouse

Prior to the major electro

for the clectro-mechanical equipment are started after facilitation of civil 3

-mochanical works, the draft tube liner is inétalled

"~ firstly following the excavation of powerhouse foundation. The major works

structures by blocks of each unit. In the erection works of eleciro-mechanical

equipment, a over head crane, casings, turbine runners and generators are

installed in order.

Required period of the installation works of electro-méchanical equipment is

estimated to be 24 month includ_in'g secondary concrete work upto the

‘commencement of first generating unit.

Transmission Line Works

A construction schedule o

f transmission Line is summarizé as follows;

- Manufacturing 1 year
Check Survcy. 6 months
Construction of foundation of tower 1 _yeaf
Tower erection ' 7 .m'onths'
Stringing | 6 -months -
Final inspection.- 2. months . .
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Xe Pian River Diversion

iit)

Diversion Channel

An excavation for the dwcrsxon channel consists of 79,200 m’ of common
excavation and 52, 800 m® of rock excavation, i.¢. total of 132,000 m® will be
carried out for five (5) months. Consequently, 3,300 m° of concrete will be
placed within four (4) months. |

It is possible to execute excavation work and concréting work in parallel ahd
therefore, in a -construction schedule, two (2) months will be considered in
addition to the above construction peribd ‘Also backfilling is carried out at

any time following the progress of the concrete placement. In such condition,

one month is allocatcd for the backﬁllmg after concretmg work in the

schedule.

‘As mentioried in the section (1) above, it is considered to divert temporarily
the flow of the H. Lieng river to the Xe Pian river. For this work, a cofferdam

will be constructed just downstream of outlet of the diversion channel at the H.

* Lieng river as a temporary work. However, in relation to this plan, it will be:

required to examine a structure and type of cofferdam, structure of the
channel, necessity of water supply to the iphabitant in the area concemned and
a review of probable flood in a further study stage. ' '

Riverbed Excavation of H. Lieng River

" 1t is estimated that a construction pened is five (5) months for excavation of
total 18,600 m® consisting of 3,700 m’ of soil/earth and 14,900 m” of rock. A

starting time for cxcavation is considered to be after the excavation work of

the open channel between the Xe Pian river and the H. Lieng -river is

progressed in some extent, and it is twenty-eighth {28th) month. :

“H. Lieng Intake Weir

At the time of dOnStmétiOH of the weir, a flow of the H. Lieng river would be

dlvertcd to: the Xc Plan river. Therefore it is considered that only sump plts

wﬂl be prepared for water treatment, For the welr the quantity of excavation

s tot_al 24,900,r_n consisting of 14,900 m* for common excavation - and

10,000 m* for rock excavation. For these excavation, total construction period
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iv)

iv-1)

is estimated one and half (1.5) months. For 19,800 m’ of concrete placement
of the intake weir, total construction period is estimated five (5) months. For
the construction work in this section, . construction method and temporary
facilities required will be studied in detail in the further stady.

H. Lieng water Channel

Open Channel

For the open channel of 4,100 m leng_’rh,_:the excavation volume is a total

410,000 m® consisting of 234,000 m® for common excavation and 176,000 m’

for rock excavation. For this work, a constniction_pcriod is estimated totally

_ sixteen (16) months, Also for the concrete of 26,400 m’, a construction period

* is considered to be required -thirteen (13) months, but as a construction

schedule, excavation work and concreting work are possible to carry out in

- parallel. Thgrcfofe, only two months is added after end of the excavation

iv-2)

v)

works.

In the construction work in thlS section, the length of the structure is long and

the quantity of the works are also much and thcreforc this work is on a

¢ritical path among the works in the H. Licng arca, .
Tunnel Works

In the tunnel section, which has 900 m length and 14.2 m* of internal sectional
area, the tunnel is driven from the both portal, downstream side and upstream
side, in parallel. It is estimated one month for preparation of portal, five (5)

months for- tunnel excavation, six (6) months for concrete lining and two (2)

months for grouting and a total period is fourteen (14) months. .

Xe Pian Intake Weir

For construction, thc flow of H. Lieng river whlch Was Once diverted to the
. Xe Plan river using the dlversxon channel 18 rc-dwerted to the ongmal ﬂow -
and a flow of the Xe Pian river is flowed to, thc H. Lieng river, ‘using the

.. diversion channcl; Aﬁcr thls the constructlon of the mtake weir at the Xe

' anl_l_ river is commenced. - For the pr_epgra_t_ory work, one (1) month is

. estir_na_téd. .
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For the éxcavation works of total 7,200 m’, consisting of 3,600 m® of
common excavation and 3,600 m’ of rock excavation, total one and half (1.5)
months of construction period is estimated. '

For concrete placement. work of total 11 ,000 m’, a construction period is
estimated two and half (2.5) months, Iﬁ this section, a construction method
should be examined in detail in a further study stage.

(2) - . Construction Schedule

Following the construction plan mentioned in the Section 15.4.1.(1), the construction

schedule was examined and the result is shown in Fig. 15.4-1..
15.4.2 Xe Namnoy Midstream and Xe Namnoy Downstream
Xe Namnoy Midstream ‘and ‘Downstream Project means a total development of Xe
- Namnoy Downstream Project and. Xe Namnoy Midstream scheme mentioned in the
' previous section, ' | -
Regarding to the Xe Namnoy Midstream scheme is mentioned in the section 15.4.1.
~ Therefore, in this section, a construction plan on the Dam-waterway type power station
consisting of a concrete gravity type dam of 133,200 m’ in volume and 33 m height.
- (1) . Construction Plan
- a)  Preparatory Works
To approach the project_ site from the Route 16, construction of a new road of 16 km’
is necessary. (Refer to Table 15.1-1) Required time for this work is estimated to be
- ten (10) months. During this period, mobilization of each construction equipment
‘and material and construction of the major access road will be completed.
~'b) -+ River Diversion.

i) Diversion Tunnel

Fbr_the-ofnép .excavation at portal of: 47,000 m’ in totdl, required time is

estimated to be three (3) mon'ths'._ Concete work for open area will be carried
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out together with the tunnel works in parallcl and it is estimated to be thirteen
(13) months. '

For the tunnel excavation of 570 m length and 11.0 m of internal diameter,
excavation of the tunnel will be done with two units of jumbo from both
portals in parallel by the method of upper-half section and NATM method.
The excavation wb’rk-will take five (5) months.

For concreie lining, a steel slide form will be employed and a full section at
one time will be Jined. A total construction period for concrete lining is
estimated eight (8) months. '

Cofferdam
Afler the river diversion, excavation for cofferdam foundation of 19,100 m® in

volume will be carried out soon. Necessary period for the excavation is
estimated to be one and half (1.5) r_n_bnths, Successively the embankment of

75,500 m® in volutne will be carried out. A construction peﬂod is estimated to

be one and half (1.5) months.

¢) -~ Dam Works

ii)

Dam Body Excavation

Total excavation volume is 107,000 m’, consisting of 64,200 m® of common
excavation and 42,800 m’ of rock excavation, The cxcavation will be

commenced together with the cofferdam excavation at-the same time.

Required ‘time for _excaifatidn including the river foundation treatment is -

estimated to be seven (7) months. -

Dam Concrete

* Concrete placement of the dam body, consisting of 133,200 rﬁ’ in’ volume,

will be carried out using a crane and refevant eQuipmcnt. It is estimated that a

construction period takes nine (9) months, o

Concerning the concrete facilities, a detailed examination in the next study -
stage will be carried out. ' '
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o

iii) Grouting Works at Dam Site

Prior to the concrete placement of the dam body, total 6,500 m of grouting
works, consisting of 5,500 m of curtain grout and 1,000 m of c.onsolidation
- grout, will be carried out along' the riverbed portion in two and half (2.5)
months and before finishing of dam concrete placement, the grouting work

will be completed.
Spillway Works
As a spillway type is a overflow type from the top of the dam structure, pier portion

and inlet portion are considered to be included in the dam concrete. Therefore, in this

scction, for construction planning, only a portion of stilling basin is considered.

-~ As this’ pomon is close by the dam structure, the excavation work will be carried out

together with dam excavation at the same time. The excavation volume is 70,500 m’

in total and it is estimated that the required time for the work is five and half (5.5)
months, | ' ' '

For concrete placement of total 32,000 m*, a required time is estimated to be five
and half (5. 5) months.

- In relation to thé backfilling, it is considered that such work will be carried out in

accordance with the progress of concrete works and therefore, there are some

' overlapping time. Then it is esti_mét'ed to be two (2) months after completion of the

concrete work.

Intake Works

- After the rivet diversion, the works refated to the intake structure will be carried out,

Required time for open excavation of 8,000 rh3 in total is estimated to be one (1)

- ‘month. Required time for structural concrete of 1,900 m® is estimated to be two
~ and half 2. 5) months Requ:red time for excavatlon of the vertical shaft for gate
= structure_ 1s-est1mated to be one month.. Required time for concrete for gate shaft is

estimated to be one (1} month.

Intotal; a construction period for intake structure is five and half (5.5) months.
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Headrace Tunnel Works

For the construction work of the headrace tunnel which has 5.8 m of internal

" diameter and 3,670 m length, three (3) construction audits {No.1, No.2 and No. 3,

named tentatively) wﬂl be prepared and the whole tunnel will be divided into four (4)
sections (Section 1, 1L, IIf and IV). '

For the tunnel cﬁ;cavation, three (3) units of jumbo will be used for a full section
excavation by NATM method.

- For concrete lining, it is proposed to use two (2) units of a steel slide form with 12 m

length.

Required- duration for construction of access road to each construction adit is

~‘estimated seventeen and half (17.5) months for No.1 adit, twenty (20) months for - .
- No.2 adit and twenty and half (20.5) months for adit No.3, respectively, after

starting of the project. Construction periods for each construction adit is estimated

three (3) months for adit No.1, threc (3) months for adit No.2, and four (4) months’

for adit No.3, rcspectwcly & _
Tn relation to the main headrace tunnel:, the excavation wiil be finished at thirty-

fourth (34th) month. The concrete Jining will be completed with a construction

- period of thirteen (13) months.

-Reparding to the groutmg works, in the construction schedule, it is estimated to be

completed two (2) months after completion of concrete lining..
Surge Tank Works

After coihpletion of the tunnel. excavation for the headrace tunnel, horizontal tunnel

under the surge tank, and upper horizontal penstock turnel, the excavation of

vertical shaft of the surge tank (Inner diametér D=16.0'm, height H=45.0 m) will be

* carried out in two steps; the first is a pilot excavation using a climber and the second

is excavation for enlargement: using a jumbo- equlpment by NATM method i

Construction period is estimated to be three (3) months. -

‘Conerete for the vertical shaft will be p]acéd aﬁer'completion of conereting for the

tunnel portion and it is estlmatcd to be three (3) months asa requ1red time. _
Prior to the shaft excavation, in order to carry out. the open excavatlon of 4 500 m’

at the top of surge tank, it is required to construct a connection road. For these
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works, 2 months for road construction and one month for open excavation is

estimated in the construction schedule.’
Penstock Works

The penstock structure in this project is a tunnel in all length with inner diameter
D=5.6m~54m, and total length of 470 m, consisting of horizontal portion
L1=380 m, and inclined shaft portion L2=90 m. For the construction of the penstock,
a construction adit is required for at the horizontal section at the downstream, and
the requifed time for construction is estimated to be seven (7) months.

Excavation of the horizontal tunnel will be carried out with a full section by NATM

tire method, required time for construction is estimated to be four (4) months. -

Excavation of the inclined tunnel portion, 90 m length, will be executed in two steps;

“one is a pilot tunnel excavation using a climber and the other is an enlargement by

juinbo. Requirod time for the excavation is estimated to be three (3) months.

Required time for -instal]'ation_ of penstock pipe is estimated to be nine (9) months

-and- after completion of the filling concrete it is estimated one month for grouting

work.
Powerhouse Works

To appioach the powerhouse site from tho Route 16, construction of a new road of
10 km is necessary. Required time for this work is estimated to be fificen (15)

‘months including mobilization, Thetefore, after commencement of the project, the

construction work at the powerhouse site will be cormmenced from the sixteenth

 (16th) month. _ _
' Requlred time for the excavation of 51 200 m’® in total is estimated to be seven (7)

months. ‘Required time for foundatlon concrete and building concrete is estimated to
be nine (9} months, '

Tailrace Works

Prio'r"to the "excavation, a temporary coffcrdam will be constructed around the
.tallrace structure For the work it is estlmated to’ be one month requlred for the

exccutxon

' The main works cons:sts of construction of tailrace structure and retammg wall.

Excavatlon for tatlrace and- concrete work will be carried out togcther w1th thc
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works for the powerhouse in parallel. Therefore, in the construction schedule, the

construction period of ¢leven (11) months including the temporary- cofferdam

construction is estimated.

For the rctaiuing wall construction which will be carried out after completion of the

powerhouse building, it is estimated to be five (5) months.

Hydraulic Equipment Works

In relation to a construction schedule, periods of- designing, manufacturing,

transportation, - fabrication at site and -others are not -shown in the construction

schedule. Only the construction period for the installation Works is to be drawn in a
time schedule. Period for mstaliatlon of each equlpmcnt are as follows;

Closing gate at diversion tunnel ;- Beginning of 32nd month~ Mid of 33rd month

Intake gate . - S -Be_,ginning-'of 45th month ~ End of 47th month

- Penstock Pipe '_ o . Beginning of 36th month ~ End of 44th month
Tailrace gate - :. Beginning of 25th month ~ End of 27th month
Spillway gate . Beginning of 48th month ~ End of 53rd month

Electrical and Mechanical Equipment Works

Priot to the major electro-mechanical works, the draft tube liner is installed firstly -

following ‘the excavation of powekhouse_ __fbunda_tion._- The -major works for the
electro-mechanical equipment are started after facilitation of civil structures by
blocks of each unit. In the erection works of electro-mechanical equipment, a over

head crane, casings, turbine runners and generators are installed in order.

Required .'period' of the installation works of electro-mechanical equipment is .

estimated to ‘be .24 month . including . secondary concrete . work upto the

commencement of first generating unit.
Transmission Line Works

A construction schedule of transmlssmn hne works is summanzecl as. foilows

. Manufacturmg R ST | year .
Checksurvey ~~ .~ 6 months .
Constru_cﬁon__offou_nda_tion. 1 year ..

‘Tower erection = ..+ . . 7 months

15:38 .
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- Stringing 6 months

Final inspection -~ 2 months

2) Construction Schedule

Following the construction plan mentioned in the. Section 15.4.,2.(1), the construction

schedulc was examined and the result is shown in Fig. 15.4-2.
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Fig. 15.4-1  Construction Schedule of Xe Namnoy Midstream Project
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Fig. 15.4-2 Construction Schedule of Xe Namnoy Midstream and Downstream Project

Ist year ' -~ 2nd year 3rd year _ _ 4th year’ Sth year
I FiMiaiMiJidialisioiniD|IiFiMaiMigisjaisioiniDl irFiMiaiMITiTiAisiOINIDIJIFIMIAIMITITIA{SIOINID JiviMiaiMiTiJiAaisioiND
1i21314i5i6:7]8 9 101112113148 15: 16117 185 19i720i21§22823i24125:26i27128i29:30i31§32i33134i35036)37i38139i40i41i42i43i44145146;47:48 49§ S0T51§52i53154155i56157i158]59;60

Mobilization

Access Road

Waterway

‘Powerhouse

Tailrace

Metal Works-

Transmission Line

Xe Pian Area

Houay Lieng Area

Headrace Tunnei-

Surge Tank

Peastock Tunnel

| Powerhouse

_ Metal works

Electro/Mechanical Works







16.1

16.1.1
16.1.2
16.1.3

16.2
16.2.1
16.2.2
16.2.3

16.3

16.3.1
163.2
16.3.3

16.4
16.4.1
16.4.2

16. Cost Estimates

Page

OULLIIE oo et e et oot ees e es s teseeer e et ekt e bt eRn e se e e e e en e R Rt I 16- 1
Basic CONSIAEIATION ... vevesieeeeoeeaettee e vis s ircaecesreneeetbs e s assesr e e s e oo st s rra g s sa e 16- 1
CONSEIUCHON COSE . ooooviiniivescnms b e 16- 2
UL PHGE ..o s 16- 3
Se KON NO. 4 PLOJECE ...cvvivecririemiesiie it i6- 6
Unit Price .oovevvvvvrrceeeceeeceand USROS OO O U PPN PP PP 16- 6
Bills Of QUANLEIES ....ocovvivreiroimioem it bbb - 16- 6
CONSEIUCTION COSE oot eeiee e eee e e et et eese e e et e e e ia b kst et s sy l6- 6
Ke Kaman No., 1 PrOJECE ...cvooiecoriiciiirie s s l6- 9
UDHEPTICE v.ooeoveovveooee o ness s PR e, 16- ©
Bills OF QUANLIEIES ....o.evivvvereeeieescecrniiin et b 16~ 9
CONSEFUCHON COSE - veooeooeoeseeeeerere s eneeeseere s et senisesensssnensmssiannsssncssn 1079
Xe Namnoy Project ................ JETSSTOTTO PR OORUUUROTPIPRIIRSPPRS S LTS 16-11
Xe Namnoy Midstream Project ... 16-11

Xe Namnoy Midstream and Downstream PIOJECtS .....ovviiicinn e 16-13



Tables

Table 16.1-1

Table 16.2-1
Table 16.3-1

Table 16.4-1

Table 16.4-2 -

List of Tables

Description
List of Unit Rate
Summary of Construction Cost for S¢ Kong No. 4 Project

Summary of Construction Cost for Xe Kaman No. 1 Project

Summary of Construction Cost for Xe Namnoy Midstream Project

Summary of Construction Cost for Xe Namnoy Midstream Project and Downstream
Project ' : T



16.
16.1

16.1.1

Cost Estimateés
Outline
Basic Consideration

The study is at the stage of pre-feasibility and the design itself is also a prefiminary design
stage. Under this condition, the bills of quantities for only thc ‘main structures are
calculated. Therefore, in such condition, it is not required to evaluate cach unit rate exactly
by summing up from cach cost component. _ |

Under the above understandmg, in this study, the cost estimates for the projects were '
proceeded referring to the unit rates which were decided by the cost data from the actual
record of the existing projects and the projects under planning or under construction. In
addition to these data, a natural condition and the site conditions which ‘has been
lnvestigatéd during the site reconnaissance in this study, and the project scale werc also

taken into consideration.

In relation to referenoc data on. constructron costs, material costs and labor costs whrch will

- be useful for calculation for the project cost in thls study asa big scale hydroelectrlc power

development in Southemn Area in Lao PDR where the projects in tlllS study are located, the
data of the Xe-Set Hydroelectnc Power Project in Saravane Province completed in 1987
was obtained. However the prolect scale i is small and therefore, it 1s not used dlreetly for
our purpose.

The study team collected E/S and Pre-F/§ reports related to the projects in Lao PDR

" during the site investigation in 1993 and 1994 and the data in these reports are referred to
the cost estimate. Also, the similar data in the nerghbor counmes espeerally in Thailand

" were referred to.

The cost estrmatron for the prOJect isina basrs in 1994 and a cost escalation in future is
not consrdercd in this calculatron '
Also, the cost estlmates was done in US: $ as the sludy isina prelrmmary desrgn stage as

mentroned above
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16.1.2 Construction Cost

The construction cost consists of the following items;

1) Civil Works
a) Direct costs

b) Costs for temporary facilities -

¢} Indirect costs
2} Hydsaulic Equipment -
3) Electrical and Mechanical Equlpment
ne ~ Transmission Line Facﬂltle‘; o
5) .. Preparatory Works .
6)  Compensation Costs
’f) - Engincering Fee for Cénstructlon Supervision
8}  Owner's Administration Costs
9)  Physical Contingency
. Iﬁ this Pre-feasibiliiy Study stage, it is not possible to prédict'unforeséen COStS dﬁring the

construction stage Therefore the followmg physwal contmgenc;es w111 be evaluated in the

constructton cost. : N R e _ 1
a) For civil works " 15 % of the construction cost of civil works
b) For hydraulic equipment . : 5 % of the construction cost of hydrauhc
: e equipment . ,
¢)  For electrical and mechanical : 5 % of the construction cost of electrical and
- equipment AU . mechanical equipment '
d)  For transmission line ' . 5 9% of the construction cost of transmission
facilities = line facilitics
“¢) For engineering fee - : 5 % of the total constmgﬁon cost
f) For owner's administration - 2.5 % of the total construction cost
ocost oo _ : ' ' '
. g)  For preparatory works © : 10'% of the cost 'for'preparatbrj( works _
h) For compensation . 10 % of the cost for corhpensﬁtion £

10) Interest during Construction {IDC)

The cost of interest during the construction period is not considered in the cost estimates. -
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16.1.3 Unit Price

M -

)

)

Civil Works

As a basis of calculation, only the major items of civil works are considcred a,nd calculated
the quantities, because a design itself is at thc preliminary stage For the remaining

bsuhary work items , from the past experience and actual data, the costs were evaluated
with a percentage for the cost of the - major work items selected in the cost calculation, in

which the major work items are excavation, concrete, reinforcing bar, grouting, etc.

For a cost of general site installation for the construction is also estimated with pe’rcentage'
of the total costs for main work items. '

The unit rates for the main work items are shown in Table 16.1-1. In this table, the indirect

" costs for construction such as site expense, and overheads are included in the unit price.

Also in the unit prices of tunnel excavation and vertical and inclined shaft excavation, a

cost for temporary supports during exccution are included.

: Hydraulic Equipment

In respect to umt pnces for thc hydraulic equipment, it is considercd w1th an assumption
that materjals, manufacturmg and fabrication will be done i the abroad and only erection
will ‘be carried out. at the site and also experience and actual records in the similar

hydroelectric pro_;ects in abroad are referred to the examination. Unit prices which are

_ applied in the project are shown in Table 16.1-1.

Electrical and Mechanical Equipment

Relating to costs of the electrical and ‘mechanical equipment, it is conSIdered with an
assumpuon that a contract with erection and adjustment under an international tendering

will be applied, and also it is calculated from the actual records of the construction costs 1

Asia.
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(4)

Transmissien Line Facilities

On the unit prices for the transmission line works, it is assumed that materials: of steel.

tower, insulator, and electric wires will be purchased in the abroad and that the foundation

work of tower, fabrication work and stringing work will be carried out at the site. Under

" the assumption above, the prices were decided also teferring the actual cost data from the

projects in the abroad.” Also the topographic conditions at site, and tools, vehicles, and

spare parts required for maintenance work are considered in the unit prices.:
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Table 16.1-1

Description

Open Excavation
Common
Rock

Underground Excavation
Tunnel
Vertical Shaft
Inclined ~ -

FEmbankment and Backfill
Rockfill
Dam Fill -
Backfill

‘ Co-ncrete

Structural Conc.
Mass Conc.
Lining Conc:. E
Shaft Cone.

Filling Conc.

Rolled Compacted Cone.’

- Surface Conc. for
Rockfill Dam

Reinforcement Bar’

Grbuting |

" Consolidation -
Curtain -

Hydraulic Equipment

Penstock Steel Pipe
Gate and Screen

List of Unit Rate .

6.5

Unit

m3
m3

m3

m3_

m3

m3
m3

"m3

3

- m3

t_n3
m3
m3

m3
m3

' toh

2 8

" tom
ton

Unit Rate (US$}

[P

70
80
100

130

100

146
150
110

70
220

900

65
95

3,500

4,000



16.2

16.2.1

16.2.2

16.2.3

Se Kong No. 4 Project

Unit Price

Unii prices applied for the Se Kong No. 4 Project are the same as shown in Table 16,1-1.

Bills of Quantities

Bills of quantltles for the Se Kong No. 4 Pro;ect are calculated only for main work items

for the major structures. based on the conditions stated in the Chapter 14 "Prehmmary

Design" and Chapter- 15 "Construction Plan and schedule”. The results are shown in the

Appendix-4.

Construction Cost

Construction cost for the Se'Kong No.4 Project are evaluated applying the unit prices and
quantities stated in the Sections 16.2.1 and 16.2.2 above. However, as per request by MIH,

the construction cost are examined for three cases as described bellows;

N

2)

3)

Base case: In the project cost, only the cost for a transmission line {230 kv) from

the power station to the substatlon whlch will be constructcd at Ban Houaykong in

" another project, 18 included.

Case 1: In addition to the Base case stated above 1), the construction costs of Ban
Houaykong substation and 500 kv transmission line. from the Ban Héuaykbng

substation to the Thailand border are included in the project_' cost. . These costs arc

allocated to the three projects selected in the Study, the Se Kong No.4 Project, the |
Xe Kaman No.1 Project and the X¢ Namnoy Project, l,respectivelyl 4i;1 ptobortioﬁ to
each installed capacity of the power station.

- Case 2: The transmission line from the power station to the Thailand border Will be

constructed: mdependently for each project, and the cost will be mcluded in the

project cost.
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The results are as follows:

Unit: 1,000 US$

Base Case Case | Case 2
Forcign Portion 542,216 586,174 583,283
Local Portion 101,393 107,378 106,986
Total 643,609 693,552 690,269

The details are shown in Table 16.2-1.

On a distribution of the construction cost between the foreign currency portion and

“the local currency portion, the following figures are used in acc'ordance with

synthetic judgment from a country conditions of Lao PDR, and money procurcmcnt

condition - for matcnal purchase and others around and between - thc relevant

countries.

Jtem

Foreigﬂ Currency

Local Currency

Civil Works

85%

15%

Hydraulic Equipment

Electrical and Mechanical Equ1pment
Transmission Line Works
Engineering Fee

Physical Contingency

90%

10%

Preparatory Works
Compensation
Owner’s Administration

0%

100%
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Table 16.2-1 Summary of Construction Cost for Se Kong No.4 Project

Unit : 1,000 US§$.

WORKITEM = FOREIGN CURRENCY LOCAL CURRENCY  TOTAL
: B PORTION PORTION . :
Preliminary Works o o 2000 2,000
Civil Works )
General Site Installation _ 29,615 © 5,226 S 34841
River Diversion Works 45,121 - - 0 e 7862 53,083
Dam 174,465. 30,788 205,253
Spillway 56,873 10,036 66,909
- Intake e E 1,688 : 208 1,986
.- Headrace/Penstock - - .. 5396 o . 952 . 6,348
Powerhouse/Switchyard ' 8,837 ' _ 1,560 10,397
Tailrace ' . o 2,516 444 : 2,960
“Road Works o : 1,25 - . C 221 1,475
Sub Total . 325,765 57,487 183252
Hydraulic Equipment 33,145 _ : 3,683 36,828
Electrical/Mechanical Works/1 85,500 9500 . 95000
_Trénsmission_Line ) ' 11,340 . S 1,260 12,600 L
" Commpensation Cost ) T 4,500 4,500
Total Direct Cost - 455,750 78430 534,180
Engineering Fee - : 24,038 S 2671 | 26,709
Administration Cost _ o 0 13355 . . 13355
Physical Contingency = ' 62,428 6937 ' 69,365
Total Project Cost . - /3 542216 101393 643,609

Foot Note © /1 In case of independent transmiision line(Case 2), one additional

bank at switchyard is required and the cost is to be 935.8 million US$.

/2 In Case 1, for Ban Houaykong substation and T/L(500kv) to Thailand
border, the additional cost is to be 42.4 million US$ as an allocation of
the total cost for the said facilities and therefore, the total cost is to be o .

55 million US$. In Case 2 (Independent T/L from power station to _ . i

Thailand border),the totat cost of T/L will be 53 million USS. ' : '

/3 The total construction costs are as follows ;
For Case 1 : 693,552 thousand US$
For Case 2 : 690,269 thousand US$
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16.3 Xe Kaman No.1 Project

16.3.1 Unit Price

* Unit prices applied for the Xe Kaman No.1 Project are the same as shown in Table 16.1-1.

'46.3.2 Bills of Quantities

Bills of quantitics for the Xe Kaman No.l Project are evaluated only for main work items

" of the major structures based on the conditions stated in the Chapter 14 "Preliminary
Design" and Chapter 13 "Construetion Plan and schedule". The results are shown in the
Appendix-4.. | '

16.3.3 Construction Cost

g Cor_létruction cost for the Xe Kaman No.1 Project are evaluated applying the unit prices
and the quantities stated in the Sections 16.3.1 and 16.3.2 above, respectively. For the Xe
Kaman No.1 Project, the construction costs are also examined in three cases as stated in

© the section 16.2.3, and the results are summarized as follows;

| Unit; 1,000 US$_
Base Case " Casel - Case 2

Forcign Portion | 342,443 367,861 375,934
'Local Portion 61607 65,069 66,168
Total : 404,050 . 432,930 442,102

. . ‘The details are shown in Table 16.3-1. |

On a distribution .of -the construction cost: between the foreign currency portion and the

“Tocal currency portion, the same method stated in the Séetion 16.2.3 above is applied.. '
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Table - 16.3-1 Summary of Construction Cost for Xe Kaman No.1 Project

' Unit: 1,000US$

WORK ITEM FOREIGN CURRENCY LOCAL CURRENCY TOTAL
B PORTION __PORTION -

Preliminary Works 0 S 2,000 2,000
Civil Works

General Site Installation : 17,008 3,002 20,010

" River Diversion Works ' ' 15,490 ' 2,733 C 18,223

Dam 130,617 : 23,049 . 153,666

Spillway = . : 5757 S0 6,773

Intake 1,136 201 1,337

Headrace/Penstock o 5,463 ' 964 - ' 6,427

Powerhouse/Switchyard 5,016 885 _ 5,901

Tailrace 2292 404 2,696

Road Works _ 4318 o2 0 5,080

Sub Total - : 187,097 - 33016 220,113
Hydraulic Equipment S 21,150 : S 2357 . 23500
Electrical/Mechanical Work/1 66150 7350 73,500
Transmission Line 2 _ © 15480 . . e ],720_ . - 17,200 i
Commpensation Cost . 0 . ' 900 _ 900 |
Total Direct Cost 289877 47336 337,213
Engineering Fee S 15175 1,686 - 716,861
Administration Cost =~ o 8430 . 8430
Physical Coritingency _ 37391 4155 41,546
Total Project Cost B 342,443 61607 . - 404,050

FootNote : /1 In case of independent transmission line(Case 2), one additional
' bank at switchyard is required and the cost is to be 74.3 million USS$.
/2 In Case 1, for Ban Houaykong substatlon and T/L(500kv) to Thailand
border, the additional cost s to be 28.4 million US$ as an allocation of
the total cost for the said facilities and therefore, the total cost is to be' . S
50 million US$. In Case 2 (Independent T/L from power station to ' ' 1
Thailand border),the total cost of T/L will be 53 million US$ :
/3 The total construction costs are as follows ;
* For Case1 : 432,930 thousand US$
For Case 2 : 442,102 thousand US$
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16.4

16.4.1

1)

@)

3

Xe Namnoy Project
Xe Namnoy Midstream Project
Unii Prices -

Unit prices applied for the Xe Namnoy Midstream Project are the same as gshown in Table
16.1-1.

Bills of Quantities |

Bills of quantities for the Xe Namnoy Midstream Project are evaluated only for main work
items of the major structures based on the conditions stated in the Chapter 14, "Preliminary
Dcsign'"-' and Chapter 15 "Construction Plan and schedule”, The results are shown in the -
Appendix-4. o |

Constriuction Cost

Construction cost for the Xe Namnoy Midstream Project are evaluated applying the unit
prices and quantities stated in the Sections 16.4.1(1) and 16.4.1(2) above, respectively. As
stated in the section 16.2.3, for the Xe Namnoy Midstream Project, the construction costs

are also examined in three cases, and the results are summarized as follows;

Unit: 1,000 US$

_ Base Case Case ]  Case?
Foreign Portion 237,578 267,880 262,996
Local Portion . | 44229 . 48355 | 47,690
Total 281,807 316,235 310,686

The details are shown in Table 16.4-1.

Ona distribution -of the éons_tniction cost between the foreign currency portion and the

_]ocal 6_ui-_rencj: portion, the éar_ne method stated in the Section 16.2.3 above is applied..



Table 16.4-1 Summary of Construction Cost for Xe Namnoy M!dstreram Project
{ With X¢ Pian River Diversion Channel) :
Unit ; 1,000 USS

WORK 1TEM : FOREIGN CURRENCY. LOCAL CURRENCY TOTAL
FORTION PORTION ‘

1. Xe Namnoy Midstream

Pretiminary Works 0 2,000 " 2,000

Civil Works
General Site Installation 10,055 1,775 11,330
River THvepsion Works . 9,060 . 1,599 R 10,659
Dam 18,549 3273 21,822
Spillway . 28,864 5,094 . 33,958
Intalte . 711 B 126 837
Headrace Tunnel . 26,882 4,744 ©3L,626
Surgetank 3,887 B 686 4,573
Penstack kFiki 603 4,020
Powerhouse/Switchyard 4,082 _ 720 4,802
Tailrace 1,546 273 1,8iY
Road Works 3,553 627 4.180
Sub Total o ‘ 110,606 C1es20 . 130,126
Hydraulic Equipment . 30,452 3384 ‘ 33,836
BlectricalMechanica) Works /1 46,140 _ 4460 44,600
Transmission Line ' » _ 1470 S 1300
Commpensation Cost o] 1,500 C 1:500
Tota) Direct Cast ' ‘ 182,368 S a00m 213,362
Enginecring Fee ' 9,601 T1L,067 10,66%
Adnipistration Cost - ‘ 0 . _ 5,334_ - 53334 .
 Physicat Contingency 22910 2546 25,456
Project Cost ( Sub Fotal1) - 214,879 39,041 . 254,820

2. Xe Pian River Diversion Channel

Preliminary Works 0 o 0 ) 0
General Site Installetion 1,692 Canm 1,941
Xe Pian Main intake Weir 1,470 ’ 259 1,729
Xe Pian River Diversion : L L0719 . 191 C 1270
Riverbed Improvement 66 12 . .18
H. Lieng Intake Weir ’ C 2,683 . 473 - 3156
1L Litng River Diversion Channel © 5,808 o 1,025 o o 6833
Tunnel Section _ ) 2,928 ’ 517 3445
Road Works . 1,313 : 232 : 1,545
Miscellaneous Works ) - " 1,572 ) 278 . 1,850
Sub Total o ’ 18,611 s 3,286 . 25,897
‘Total Direct Cost - . 18,611 3,286 . 21,897
Engincoring Yee a 983 I T R 195
Administration Cost : e 547 ' ' 547
Physical Continpency .. 3103 o 345 - 3,448
Project Cost (Sub Total 2) ' 22699 4288 0 26,987 .
‘Tutal Project Cost 3 237 578 44,229 281,807

FootNote : /1 In case of independent transmission line(Case 2), one additional
bank at switghyard is required and the cost is to be 45.4 million USS.
72 In Case |, for Ban Houaykeng substetion and T/L4500kv) to Thailand
border, the additional cost i to be 20.2 million USS as an atlocation of
the total cost for the said focilities and thersfore, the tolal costis 10 be
30.5 million USS. In Case 2 (Independent T/L from power siation to~
Theiiland border),the total cost of T/L will be 26 million USS.
" 13" The toial consiruction costs aro as follows ;- '

For Case 1-: 316,235 thousand USS
For Case 2 : 310,686 thousind USS
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16.4.2 Xe Namnoy Midstream and Downstream Projects

1

@)

@)

Unit Prices

In this section, the case is that the constiuction of the both projects, Xe Namnoy
Midstream and Xe Namnoy Downstream will be realized at the same time as one package.
In this case, also Unit prices applicd for the Project are the same as shown in Tabie
16.1-1.

Bills of Quantities
Bills of quantities for the Xe Namnoy Midstream is provided in the Section 16.4.1.2)

above. Bills of quantities for the Xe Namnoy Downstream Project are also evaluated on]y

for main work items of the major structures based on the conditions stated in the Chapter

14 "Preliminary Design" and Chapter 15 "Construction Plan and schedule”. The results are

shown in the Appendix-4.
Construction Cost

Construction cost for the Project are evaluated applying the unit prices and quantities
stated in the Sections-16.4.2(1) and 16.4.2(2) above, respectively.

Although the examination of the constfuction cost in three cases aré requested as stated in
the section 16.2.3, in case of the Xe Namnoy Downstream Project, the project will be
performed together with the Xe Namnoy Midstream project or after completion of the Xe

. Namnoy Midstream Project and the power generated ‘in the Xe Namnoy Downstream
" power station will be linked to the transmission line to the Xe Namnoy Midstream Power

© station. Therefore, the construction cost of the Xe Namnoy Downstream Project is not

affected to the condmon of the transmission line and is same in three cases. As 2 result .
the constructlon costs for the Xe Namnoy Midstream and Down stream Project arc

summanzed as follows;

Unit: 1,000 US$

_ Base Case. . | . Casel : Case 2
Foreign Portion ~ | 367,092 307394 | 392,510
Local Portion” | 66132 | . 70258 | 69,593
Total ¢ 433224 C 467,652 462,103
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Thé details are shown in Table 16.4-2;

On a distribution of the construction cost between the foreign currency portion and the -

local currency portion, the same method stated in the Section 16.2.3 above is applied..
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Table 16.4-2(1/2) Summary of Construction Cost for Xe Namnoy

Midstreram Project and Downstream Project
{ With Xe Pian River Diversion Channel )
Unit: 1,000 US$

FORKEIGN CURRENCY LOCAL CURRENCY . TOTAL

16415

‘WORK ITEM
PORTION : PORTION
1. Xe Namnof( Midstream
;§ Preliminary Works 0 2,000 2,000
Civil Works e
General Site Instailation 10,055 1,715 11,830
River Diversion Works 9,060 1,599 10,659
Dam 18,549 3,113 21,822
Spiitway 28,864 5,094 33,958 .
Intake ol 126 . 837
Headrace Tannel 26,882 4,744 31,626
Surpetank - 1,887 636 4,573
- Penstock 1417 603 4,020
Powerhouse/Switchyar 4,082 120 4,802
Tailrace . 1,546 273 1819
Road Works 3,553 627 - 4,180
Sub Totsi £10,605 19,520 130,126
Hydraulic Equipment 30,452 3,384 33,836
Electrical/Mechanical Works ;| . 40,140 "4,460 44,600
Transmission Line n £,170 130 1,300
Commpensation Cost 0 1,500 1,500
Total Dircet Cost 182,368 30,994 213,362
‘Engineering Fee - 9,601 1,067 10,668
‘Administration Cost 0 5334 5334
Physical Contingency 22,910 2,546 25,456.
Projéct Cost ( Sub Tofsl 1) 214,879 39,941 254,820
2. Xe Pian River Diversion Channel .-
Preliminary Works 0 0 0
General Site Installation 1692 299 1,991
X6 Pian Main Intake Weir 1,470 259 1,729
* Xe Pian River Diveraion 1,079 191 1,270
Riverbed Improvement T 66 S 78
H. Lieng itake Weir : 2,683 - 473 ‘3,156
H Lieng Rivér Diversion Channel : 5,808. 1,025 6,833
Tunnel Section 2,928 517 - 3,445
O Road Works 1,313 232 1,545
Miscelianeous Works 1,572 278 1,850
. Sub Total 18,611 3,286 21,897
 Tofal Direet Cost 18,611 3286 21,897
Engineering Fee 985 110 1,095
Administration Cost 0 547 547
Physical Contingency 3,103 343 3448
" Project Cost (Sub Total2) 22,699 4,288 26,987



Table 16.4-2(2/2) Summary of Construction Cost for Xe Nammoy'
Midstreram Project and Downstream Project
( With Xe Pian River Diversion Channel )
Unit ; 1,000 US$

WORK ITEM FOREIGN CURRENCY LOCAL CURRENCY -~ TOTAL
PORTION PORTION

3. Xe Namnoy Downgiream

Preliminary Works - " 0 ’ -0
Clivil Warks
General Site Installation 6,038 ) 1,066 7,104
River Diversion Works 12,421 2,192 14,613
" Dam 16,096 2,841 18,937
Spillway 5,652 997 6,649
Intake . 386 68 454
Hendrace Tunnel 17,263 3,046 20,309
Surgetanic- 1,555 275 . 1,830
Pensiock . ‘2,425 428 2,853
Powerhousc/Switchyard 3,588 . 633 4,221
Talirace 1,000 177 1,177
Road Works ] . 1] 0
Sub-Total 66,424 11,723 : 78,147
Hydraulic Equipment “12,019 1,335 13,354
ElectricalMechanical Works: 30,600 3,400 34,000
“Franstmnission Line 1,170 130 . £,300 -
Commpensation Cost 0 -0 : 0
Total Direct Cost . 110,213 16,588 : . 126,801
Engincering Fee 5,706 634 6,340
Administration Cost (] 3,170 3,170
Physical Contingency . 13,595 . . 1,511 i - 15,106
Project Cost (Sub Total 3) 128,514 . 21,903 : 151,417
Total Project Cost : /3 367,092 66,132 433,224

Foot Mote : /! In case of independent transmission line(Case 2), one additiona
' bank at switchyard is required and the cost is to be 45.4 million USS,

2 In Case 1, for Ban Houaykong substation and T/L{500kv) to Thailand
border, the additional cost is to be 29.2 million US$ as an allocation of
the total cost for the said facilities and therefore, the total cost is to be
30.5 million USS$, In Case 2 (Indepeadent T/AL from power stationto
Thailand border),the total cost of T/L will be 26 million USS.

/3 The total construction costs are as follows ;
For Casc 1 : 467,652 thousand US§
For Case 2 1 462,303 thousand USS
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