





" CHAPTER-T OBSERVATIONS OF NO 1 AND NG 2
' o GENbRATING UNITS

The follow1ng are observatlons obtalned from the 1nvest1gatlon of the

respectlve items of generatlng equlpment.

2.1 Hydreulic Turbinesf
’2.l.lf'SpeCJflcat10ns of Hydraullc Turbines

Mdximum output - !‘5_=-15 500 kw

'~ Maximum rated.head: ' © 3 45.5m i
- Maximum discharge.‘_ o : 55 4. au, m/sec.
- Rated speéﬁ ' ' ”:e376 5 1 rpm
- Type - : ' . _; : Vertlcal Shaft

-Franc1s turblne

Year of manufacture - 1971

t

2,1.2 'Outline of ObServations -

_ Investlgatlon of the 1n51de of the hydraullc turblne ‘was done after

' -maklng 1t empty by dewaterlng ‘ A hydraullc turblne expert entered 1nto the
plral case and draft tube to carry out V1sual 1nspect10n and measurement by

-1nstrument The gulde vanes on whlch severe corr051on has occurred have

_'to be replaced w1th new ones.f However,_speed of progress of corroslon {’

was certalnly slowed down. It can be ekpected,that the hydraullc turbrnes

may contlnue the present operatlng condltlon lf the repalr w1ll be'

‘done 1n latter half of” next year, prov1ded that ‘a proper watch should

bhe paid dally and perlodlcal 1nspectlon should be done under stoppage con—:

d1t1on of the’ turblnes..

Speed governor System and pressure 011 system are almost satlsfactory-

' uas fer as the external vrew and- operatlng condltlon are concerned

.It is recommended however, to; overhaul these systems when ‘the : repalr

of_gulde vanes of_the hydlaullc turblne will be carried out.’

'_2 1 3 Observatlons by Components:‘

'a) Dlscharge Rlng and Draft Tube



s

Palnt that was applled by power statlon staff in September 1979 on

'colroded and/Or pltted surface near- f1x1ng portlon of air adm15810n

'Eplpe on the dlscharge rlng and’ draft tube remalns mcstly as it 1s.
Flom thlS fact, palnt Coatlng w111 presumably be effectlve for preventlng
'-surface of the sald portlon from progress of corr051on. (Refer tc_PHOTOS~
';.l and 2 ) . ' ' - - .

Interlor surface of the upper draft tube steel llner ig’ properly pro-
tected by palnt Wthh was orlglnally applled.y. No wear was-observed on- the
"draft tube steel llner by measurement u51ng an ultrasonlc thlckneSS meter.

(Refer to PHOTO 3 )

A crack was found on air admls ion'pipe'of No. 2 unit.”:(Refer.to

-.:PHOTO—4 )

'Lowerrproteetivé-1iner:6ﬂfdisehar§efring corroded already to an

'exteht_thatftﬁis'liuer is toEBe'replaCed.

b)'Runner s
*.Ccndltlon of the runner and runner cone 1s free from corrosmon.
1H0wever, the runner was remarkably covered w1th mud whlch causes develop-

'_ment of a n01se due to Carman vortex. (Refer to PHOTOS 5, 6 and 7 )

The mud has to removed perlodlcally. f

As far as’ v1sual 1nspect10n of runner coupllng through balance hole
- on the runner 1s concerned corr031on has perhaps occurred. Therefore,_'
'thls part has to be 1nspected 1n ‘oase cf overhaul to establlsh an’ ap=

*proprlate countermeasure to be taken. (Refer to PHOTO 8 )

-c) Splral Case and Speed Rlng

Interlor surface of the 5p1ral case as- well as the mandoor are in almost

fgood condltlon generally.w Exfollatlon of palnt is not serlous., (Refer;to

- PHOT0~9 )

S Many depresslons are dlstrlbuted over surface of stay vanes.,'

o Depth of several depre531ons has already leached about 3 mm.' These dep*



re531ons are. probably caused by corrosive characterlstlc of water. _
Palnt coatlng would llkely be effectlvc for preventlng progress of corrosmon.
(Refer to PHOTO-10.) ‘ R _ _

An approprlate countermeasure w111 be necessary tor repalr of these

" deprossions.

”A-hollow'was-observed betWeen the:speed'ring and.the'bottom ring.
-Water pa551ng through this hollow toward back51de Gof the bottom rlng
would brlng a harmful 1nfluence on . functlon of No 2 hydraullc turblne unlt.

A proper repalr 1s needed (Refer to PHOTO ll )

d):Guide Vanes
Remarﬁable COIIOulOn was observed on surface of. all gu1de vanes in both
No,1 and No 2 unlts, especlally on, upper/lower surface and on Shutter

surface. '(Depth of oorroslon has reached 14 mm in max1mum value and 4 5

™m in mean value)

The gulde vanes are unable to shut off water flow due to dlstrlbutlon
_of corrosion. Then runner does not cease its rotatlon even after complete
'closure of the gulde vanes. The ex1st1ng gulde vanes have eventually to

be replaced with new_ones.' (Refer to PHOTOS- l2 and 13. )

e) Head coVer

Inspectlon of the head cover was done only for the upper srde surface
1n view of 1ts structure.; (The lower side surface can not’ be seen unless
overhaul of the hydraullc turblne would be-carrled-out } J01nt parts of:

the head cover and varlous plplng thereon are’ all cAn good oonthlon,_

: (Refer to. PHOTOS 14 and 15 )

However, there may be corr051on 1n the shaft seallng part (stufflng '

" box), for whlch v1sual 1nspect10n was 1mp0531ble 1n vlew of the structure,
due to water splash comlng “from seal part (Refer to PHOTO—16 ) -
Dralnage of seallng water flow1ng out from the shaft seallng part was
de51gned to be done through holes pa551ng through stay lanes.; But, thesel
..holes were already blocked out by algold materlal 1n an.early tlme after ,?.:

comm1551on1ng. Then, small pump which vas. 1nstalled temporarlly 1s belng:h



used for drainage purpose.

.fT'speed Governor'System'ahd*Pressure 0il Syetem _
As far ag- the external appearanee of these systems is concerned,

_operatlng condltlon is deemed eatlstactory. ‘No- corrosion was found on

‘Lopper tublng.. (Refer_to PHOTOS~17 and 18.}

Conslderlng accumulatlve operatlng hours of—these'efsteme,'overhaul.is
-strongly recommended.. S '

2.2 “Génététcrsf

2.2.1 Speclflcatlons of Generators

17,500 KVA

'éjRated capa01ty R
vﬂRated voltage TN : ll,QOO v
.w~3atedreu§rent- S -rr-919fAl :
J-Rateé'frequency_ : : 50 Hz
- “of: poles o ' ._.r 34
'4 Rated Speed o :_l?é.S.rpm
.;"el of phases'ﬁ“" _ s '3 7
'“—*Rated power faetor'” S 0,86
.~’Type o '_- AR - "é'Totally enclosed ventllatlon-.

‘hood with air coolers, umbrella
type | S |
L1971

e

~. Year of mamifacture:

2.2;2-30utiine Of Observatione

Inspeetlon by v1sua1 check and palpatlon was done for the generators.
It was concluded that No,1 and No. 2 generator unlts were 1n good o

fcondltlon whlle there were several mlnor observatlone thereon._

2.2.3 ”Observatiohs binomponents".

a) Stator Core and Stator CDll

All staLor wedges were 1oosened by aglng, and then, they have to be

':,'replaced w1th new ones.



b} Rotor’

Spider and yoke have beeeme_dirty by spattering of lﬁbrieatihgloil.r.

c) Bearlng

oil’ leakage is found out from f1x1ng surfaces of oil deflector and
guide bearlng frame. Prom this obeervatlon, rubber packlng may be runned;'

pértially. Then, the said packings must be replaced

0il leakage is also found in both No 1 and No.2 unlts from terminal

:plates of search CDll for gu1de bearlnq.
:Seerch'ceil for:guide'bearing in Ne.2'unit:wes'oﬁtkof_order.f
Lubricating‘oil has become dirty.
d).Exciter51and Collector'Ring

“No- partlcular observatlons were found out whlle surface of commuta—

tor is to be ‘made smooth by rubstone.

e) Others
Bearlng bracket, upper end bracket, air cooler unlts brake, etc._'

are all in satlsfactory condltlon.
2.3 Other Electrical Equipment
2.3.1 -Object‘

Main transformer

110 KV sw1tchgear equlpment,:'

Control boards

Overhead travelllng crane

2.3.2 Outline on-Observatiéns

Although the generatlng equ1pment 1n the Nam Ngum Power Statlon have
been operdted contlnuously 51nce puttlng 1nto'aervlce, no fatal CODdltanS

were fortunately found qut. It ‘is recommended, hQWever,,to replace_and B



renew several components, serv1ce 11ves of whlch are regarded as elght Lo

ten years 7 Moroover, 1t ls noted that hydrogen sulflde w111 glve a bad

.llnfluenoe“to switchboard apparatuses and wrll shorten durablllty of elec“'
-fftrlcal components.- In thisg sense,_a careful 1n9pect10n should be done _
'perlodlually to replace the sald componentq w1th new onés before trouble -

_'wrll occur.

2.3,3 " Observations by Céponents

a) _Main --Trariefo'rm'er. SR ;

Contlnuous dropplng~down of 1nsulatlon oll 1s seen 1n No 2 main trans-
former tank Though leaklng volume of 011 1tsel£ 1s not 84 much, an appro—

.L‘praate measure should be taken as soon as possrble.:

Several detectors 1n flre extlngulsher may be damaged by rust and

should be replaced w1th good ones. o

Flex1ble 301nters between generator maln 1ead bars and’ low ten31on

: bushlngs are already 59011ed and should be replaced w1th qood onee.

b) 110 KV Sw1tchgear Equlpment
1) 110 KV Dlsconnectlng swrtch _ _
: Remote control system was damaged completely due to cut of the
: olen01d _ '_ ' '
-n) Power fuse meohanlsm

Hook mechanlsm for power fuse isg out of order.'

) Control boards_ga' _ 7 ‘
'-f}The followrng swrtchboard apparatuses are out of order and ehould
" be. replaced w1th good ones.' '
l;fl) Maln Control Board ' _ S _
Cia Wattmeter (Type SR36) "-J.:f . :'32;Nos‘
- Temperature 1ndlcator w1th e d n:'
‘ ampllfler (Type SR36) 2 wmos.
'-f~ Change—over sw1tch (Type QM53A)';f_fio'l No.-v




,Sub board

e
et
—

P Current settlng rheostat ‘in AC/DC _ e hel :
E panel (Type 850) .u'e_ _a’ ]f:vg‘Tu_;i . ‘Hz;Ndﬁz;-U::'.
= Voltage" settlng rneostat in Ac/nC L 7 B Jti e
panel (Type SSD) SRS ﬂn..«u..'=ﬁg.N¢S°':5
-mi) Governor Cablnet e . _ _ _ R
| = Wattmeter (rypi- 836) -5ﬁ¥3=;*" SR - _‘_2}N6e:15
;— P031t10n 1ndlcator For gu1def" : S
' vane openlng;and load llmrter ﬁosrtiehefﬂi.* o
.jiﬁélﬁdingfeeleﬁh'treneﬁitﬁer'endfreeeivérffr 4"set§;¢a¢£
iV) ll KV maln cublcle _
: - Safety valve for alr blast 01rcu1t
breaker s -:_ : o R S  ?:11  iENe;
v).Automatlc voltage regulator
- Motor' bearlng for tlmer i - i'f 1_‘: S ‘1:&5;":-J'
- Gasket for rheostat derlng motors' 3 ;'f5ﬁ1;6”ééé§f*

= D;ode_a;;ester‘q.f;;,__9__ - 5 j;_; L. 0.10 Nos. .

vi): sﬁorageﬂbaffexy}=“ croTl e S3cells

' LVﬁJ'Automatlc control panel ) _ _ o
- Aux1llary relay (Type A70«4XPH) A 1 . 'éO-NQel‘
- ditto - (Type A7oa4xxpn) 20 Nos.

' d) 100/40 ~ton’ Overhead Travelllng Crane

One“collector_roller for trolley'w1re‘1s damaged;_'

2. 4 Waterway FaCllltleS
_2,4.1 Object'_._t

C = Tallrace'steploge '
uATailrace gantry crane

- Intake gate leaf

':e'Intake stoologs (1nterchangeab1e w1th tallrace stoplogs)f ,57:

;,j Intake gantry crane




2.4.2 Outline of Observations' 5
Utmost efforts were concentrated dnc investlgatlon of tarlrace stop—
logs because dewaterlng in draft tube of ‘the hydraullc turblne had ended
f_1n fallure repeatedly 1n past tlme. Consrderlng Lhe worst case, the fol-
-;1ow1ng arranqement and plan have been 1ncorporated in the field 1nvest1—
'gatlon- o s o SRR
- Partlcrpatlon of professronal dlvers to conflrm actual condltlons
in- threshold and gurde frames under water and to observe poise of
stoplogs in the POSlthh,c“ ' _ R
"mlPart1c1patlon of weldlng experts Lo make partral modlflcatlon of
',the stoplogs. _” ' _ .
- Preparatlon of spec1al devrce and hew rubber packlngs to make

-watertightness more sure.

.Needless to say, 1t was 1ndlspensable to dewater the draft tube and
the splral case of both of the hydraullc turblnes completely in order to make:

it posslble to 1nvest1gate 1n51de of the turblnes.

In fact, dewaterlng could be achleved suocessfully by dlver s opera~
tion and partlal modlflcatlon of 51de roller allgnment of . the stoplogs.;
.The exlstlng rubber seal on the tallrace stoplogs was, good for dewaterlng

the hydraullc turblne at that tlme.

2.4, 3 Observatlons by Components
a) Stoplogs ;'

N Coatlng of tar epoxy peeled off partlally and may lead to. rust .Nothing
partlcular was found out in- structure of maln body of the StOplOgS.:: .
-Although the ex1st1ng rubber seals were f1t for use durlng the 1nvest1ga~u
tion, they are nearlng 1ts service 1life. Then, all ‘of the rubber seals are

to be replaced w1th new ones- prlor to repalr of the hydraullc turblne.

' b) Gantry=Cranes
Routlne malntenance has been carrled out properly. However, several
' problems were observed on eleotrlcal components such ag’ low 1nsulatlon

.ire51stance in 1nduct10n motor, unstable operatlon of auxrllary relay, damage

‘on cabtyre cable of oower source. 01rcu1t, etc.r These.problems.are to be



cleared and be romedied,

a) Intéké'Gate Leaf -
"A'féirly'big amount of'waterfleakage was once observed in spité of.
full closure of the gate leaf during the investigation. .Then, watertightG_

ness function i= to be examined,
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CHAPTER-TI = REPAIR ITEMS

'_3 1 Purport

As referred to in the precedent chapters, 5everal pages were devoted to
deal W1th observatlons on generatlng equlpment 1nc1ud1ng equlpment and fac;llw_’
ty other than the hydraullc turblnes CIt 1s no exaggeratlon to say; however,if

' that most 1tems of repalr are concerned w1th the hydraullc turblne

Vt Based on the results of 1nvestlgatlon, the repalr_ltems were-

establlshed aq glven hereunder B ' Among these, several 1tems were

: dec;ded w1th reference to past experlence oh power statlons 31m11ar to the -
Nam Ngum Power,Statlon altngugh ‘the actualfcond;tlons_on the relevant

portiois could not be inspected in view of structurés.around them,
The'repair'iteme.are'cléssified into the fo;lewingttwoZEategerieé:
Group AE‘Iteﬁs'whichﬁreqnire'repair'as'soon as pessible;

Group B: Items whlch are recommended to be repalred 51mu1taneously

. w1th repalr of Group A

3.2 Classification of Repair Items
-:GrouprA.l
A-1 For Hydraullc Turblne _{_- _
Jl—l‘ Replacement of Quide vanes
,'iflfﬁ .Replacement ef:ioqer'proteetive liner ©
HA—lﬁﬁ 'Repalr‘weld en:epeed ring |
:eAéiéé. ﬁé?aifﬁﬁeia en stay vanes _
'Afiwé”iPalnt on 1nter10r aurface of splral case
‘ieeieei"Partlal repalr weld and palnt on head cover
A#l;7;:Repa1r weld on bottom ring
A;l;g'”Replacement of cover. for main’ shaft flange'
A-1- 9:'Pa1nt on runner, ‘cone _
A=1- lO Palnt on 1nterlor surface of’ upper draft tube eteel llner
A—l 11 Replacement of coollng water plplng runnlng in turblne plt

| A~l~12 Replacement of rusted bolts ‘and nuts.



A2 For generator
A-2-1 Replacement of all stator wedges

A-2-2 Change of lubricating oil

A-3 For Main Transformer
A-3-1 0il Leakage preventive work

A~3-2 Replacement of detectors for fire extinguisher

A-4 For Other Elecﬁrical Eguipment
A-4-1 Replacement of operating mechanism of 110 KV disconnecting
switch
A-4-2 Change of hook mechanism for power fuse
A-4-3 Replacment of damaged switchboard apparatuses
A-4-4 Replacement of collector roller in 100/40-ton overhead

crane

Group B

B-1 For Hydréulic Turbine
B-1-1 Improvement of main shaft seal
B-1-2 Modification of lubrication system for guide vane spindle
bearing

B-1-3 General inspection and repair

B-2 For generator

B-2-1 General inspector and repair
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