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PREFACE

In response to the request of the Government of the Lao People ]
Democratlc Republlc, the Japanese Government declded to conduct a
Basic De31gn Study for Repalr of the Nam Ngum Dam Power Statlon and
entrusted this study to the Japan Internatlonal Cooperation Agency
" The J.L.CL.A. sent’ to Laos a- survey team headed. by Mr 8, lchlkawa from
Moy 19 to Juic 12, 1980, S

_ The team exchanged views w1th the off1c1els concerned of the :
Government of Laos and conducted thorough 1nvest1gat10n, studles on .
the obJects to be lepalred scheme of repair, etc. After the team
.returned to Japan, further studles were made and the present report

has been prepared.

' I hope that this rep01t will be helpful for the successful repalr
'_of the Ndm Ngum Dam Power Station and may contrlbute to the promotion

" of frlendly reletlons between our two countrles.

T wish to express my deep appr901at10n to the off1c1als concerned
of the Government of the Tao People 8 Democratlc Republlc for thelr

- close cooPeratlon extended to the team,

July, 1980,

“Keisuke Arita
: President :
. Japan Internatlonal Cooperatlon Agency
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SUMMARY -

1 Hydraullc turbxnes of No:l and Mo, 2 generatlng unats 1n the

. Nam Ngum Power Statlon have lost one of the elementary functlon duc to o
.corr051ve characteristic of’ water in the Nam Ngum reserv01r._

Thls corros1on 1n51de the turblne has developed srnce the commencement of
operatlon of the No.l and No 2 unlts in February lq72. Technlcally it can
:be said that at present nothlng ls found to be Susceptlble of caus;ng
danger to the turbine operatlon wrthln one year onwards even 1f the pre-
sent contlnuous runnlng at full output is to be malntalned.' It As even—'.

'tually recommendable, however, to repalr the turblnes Wlthln an’ early stage."

2. After technlcal examlnatlon,.lt has been concluded that all of gulde
vanes whlch corroded to. an EXCESSlVe extent. are to be replaced w1th stalnu-
less steel made gulde vanes whlch are very res1stant agalnst corrosron.

For the. purpose of. replacement ‘of the ex1st1ng corroded,gu1de vanes - w1th
-stalnless steel ones, “both the hydraullc turblnes and the generators have
to be-overhauled completely. It would be very advantageous and meanlngful
'for Laotlan englneers and staff 1n ‘the. Nam: Ngum POWer Statlon to galn thelr
'.experlence concernlng overhaul work for the first tlme because 1nspectlon
of the . generatlng equlpment has never been executed by overhaul 51nce'

-comm15510n1ng of the Nam Ngum Power Statlon

3; It w1ll take a. perlod of about nine (9) months for de31gn and manu—a

' facture of'the sald gulde vanes and other artlcles necessary for repalx'work.'
'And the perlod for ocean transportatlon ‘and 1nland transportatlon would be
around two (2) months in v1ew of actual results 1n case of. the first

stage and the second stage development _ When the overall schedule of

repalr is tentatzvely establlshed from October l, lQSO_to March_lS, )

1982 ‘a perlod-allocated to-the-fleld work becomes sir'and a half"(G'S)
-months._ Even though spe01al regard w1ll ‘be pald to several partlculars
'such as. 01rcumstances 1n the Nam Ngum Power Statlon, posslble 1nfluence

dupon power system operatlon durlng stoppage of No l and No 2 unlts, prob— :

! 5ab1e restrlctlon 1n moblllzatlon of skillful techn1c1ane, executlon of

' repalr 1n thlS period of 6 5 months is consldered sufflclently achlev—'

_able and reallstlc.

H.



4, Estimated costs for'the repair are“as'follbws:'
. R (x 1,000 Yen)
i} Design and manﬁfégture of parts and. . _ 260,000

COmponents (including‘transportétion}

ﬁj Despatch of personnel . . . :130;000.
ifi) Local cost and general expenses : 120,000
‘Total  550,000

5.;'iAfter:the'ekiéting_guide.ﬁanéé will haéé.bgeh repiacédfﬁithdstaiﬁléés
steel made ones, .the anti-corrosive charéctér égaiﬁst'waﬁer will be drasti-
C&lly impfoved. Therefore, a lérge'scéle fepair will not befﬁeedéd
for'a.period of 20 to 25 yeafs even though the preéént opérationfpﬁttern

of thé:Nam Ngum Power Station should continue for a long:timé in thé‘:

future.









. CHEPTER-I “INTRODUCTION -

1.1 Present state of Nam Ngum Power Statlon ' B _
Construct:on of the: Nam Ngum Power Statlon was. executed 1n two stages.

In the flrst stage development dam, power house, waterway fa01lit1es and

generatlng equlpment (No 1: and No 2 unltS hav1ng 15 000 kw each) were oon—';

talled wrth fund contrlbuted by nlne oountrles 1nolud1ng

' Japan and admlnlstrated by nternatlonal Bank for Reconstructlon and :'“
'Development (IBRD)
' ‘February 1972

"And the flrst stage development was completed 1n 2;_,

-.Exten51on of the power house, waterway fa0111ty and generat-e
'1ng equlpment (No 3 and No 4 unlts hav1ng 50, 000 KW each) was completed
in 1978 under the second stage development whlch had been accompllshed

.Wlth 1oan of the Government of Japan As1an Development Bank (ADB), etc,:l

Slnce completlon of both stages, the Nam Ngum Power Statlon has been o
“contlnuously operated 24 hours a day under full output condltlon by utlll—
'tzatlon of 1ts abundant reserv01r water to supply electrlo energy to consumers
in Vlentlane Clty and 1n northeastern zone in Thalland.;' '

__It 1s w'rthy of: spec1al mentlon Lhat a bulky energy 1s belng exported frome'

Laos to:Thalland. zﬂ Then, Laos galns a falrly amount of forelgn currency

from Thalland through thls energy export

1.2 'Corro'si-on -in‘:' 'Hi;d’ré{ﬁl'ic ‘Turbines -

EImpoundment of the“Nam gum Reserv01r whzch has a gross capa01ty of

about 7. 2'b11110niicub1c meters was started prlor to deforestatlon.'?”

It-has been udged that decay of many plants under water caused generatlon{“

'sulflde. —Th_ 'hydrogen 1u1f1de dlssolves in reservo“"water

whlth has eventually corroslve characterlstlc agalnst stéel. In fact corr051on p

f_1n51de the - hydraullc turblne ‘had. been observed w1th1n 1ese than one year'

o after completlon of the flrst stage develOpment

Prlnc1pal purpose of 1nvestlgatlon executed thls tlme was to observeur'
the present extent of the corr031on and to presume a tendency 1n progressﬁ

'-of the corr0510n w1th lapse of tlme.:‘-;

' Althoughlresults of'the investiéati0n°are”detailed in CHAPTER I ~of




this report, it is given as a conclusion that rate of progress of the
corrosion itselfl is now stagnant. However, extent of the corrosion is

$0 severe that the repair should have to be done within an early stage.

1.3 Necessity of Repair of Hydraulic Turbines of No.l and No.2

Units

It is judged that the hydraulic turbines will be serviceable without
any technical apprehension even though the preéent operating condition
should be continued for a period of about.one year from now on. It is
noted, however, that the water turbines do not stop even though guide
vanesLl should close fully. 1In other word, the hydraulic turbines in the
Nam Ngum Power Station have already lost one of their most fundamentdl
functions. This means that appropriate repair is needed within an
early stage. Besides the guide vanes of the hydraulic turbines, there were
found several defective points which may cause a fatal accident or trouble

if the repair would remain undone.

On the other hand, there may be other problem in portions which wexre
not inspected this time because it was impossible te carry out partial
disassembly of the generating equipment. A fact that periodical inspection
had never been carried out throws a shadow of wneasiness on soundness of

equipment condition.

It is strongly recommended to carry out a precise ingpection on vari-
ous parts of other equipment besides the hydraulic turbines in case overhaul
will be done in order to make operation of power equipment more étable
or sure in future. Fortunately, there was found out nothing particular
in electrical equipment while insulation cil leakage of main transformer

has to be stopped as early as possible.

(1 As to technical term on hydraulic turbines, refer to APPENDIX-II

for easy understanding.
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