'?‘f:*Heatlng eteam 1n/

© Malaya

'ee*ﬂiseeleedTOXygeﬂ e.-eCC/l:
| guarantee value
*Storage. tank
capacity =
e:*Deaerator pressere

-*Manufacturer/erector

- *Heating steam inlet

_températﬁré;,j;i~

" “No. 5 HP féed water heater.

”**ijeff 3

7f & number of heater -c‘f'

:'S#Materlal of;heating tube";”

.draln outlet

2  teﬁﬁeretere. ff:f-_
-.—*Feed water 1n/oetlet
"‘i:téepérepure_el.n:

;*Féedtweterfflow;i

_ *HanufaCturer/eréétqr-'e:'

~gal ()

p51g(kg/cm g)

oF (oC)

Q;jis MO,
F-(‘C)* _f

- Iba/h (t/h) 2, 274, 199

5.2 63

Cugit Moo 1

10,005

S 50;535-(191{6j

150.(10.5)

© Atlas-Mak Maschi-

* nenbau’ GmbH

.:Vuewéyylio.éjséo'_

- cortsaniar s
"i?iépéés,fﬁigh"
}Epfeeghté:iﬁ.etl
'_'4 990 (463 6) x -

*Heatlng surface area ft (m )~?_L1

-;2 sets

3

432, 9/375

i.r_(222;7[;90.5)*

3'362 7/420

(183 7/215 5)

(L, 031 6)
E:Atlas—Mak Maschi-

"cffnenban GmbH _].7:

'(1 100, 9)

©0.005 T
38,300 gal (145)

160 (113

Hitachi, Eﬁd:_ﬂf“

oeho (33708 o

Horizdﬁtél:ﬂ¥fpbe.

= i1;733e11;¢90;05 -

*ﬁ;k;l get_f;,fﬁ}' '

_ViSA - 556 GR. Cz
“839; 4/352 2

‘7(448.6/177.95"*““"

f342/393 5"
_ (172 2/200 8)';r“

2 421 957 ﬁk[,,iai;:'

.Hltachl, Ltd:;:_g



51}?No. 6 HP feed water heater

j_gf*Type ;'kj[;_j“;f{}e;j:j;_'ﬂii'f';:ivu way 110 23/560 Horizontal U-tube <

"Hilﬁorlzontal U—tubeif-

.:.f :2 pass high
T{;:gﬂéatiné.éu?face afea.ft (m L5¥ﬁ=f*5 280 (490 5y ;:Jié;é335f1€513{2){!;."
'e;'& numbe1 of heater fi.iijfﬂe@ iT¥;xx 2 sets 2;5 fse_e :%eiegeﬁf;::: |

:33 *Materia1 of heatlng tube f:;t};j{“fﬂL3CrMo 44.5:: * '57;:§A¥556wG§7;

.Ff*Heating steam 1n/ °F: ( C) 7:‘“j 647/432 9 .H-' :604 7/403 5 r;:if.

:i drain °“tlet .: e:_f o e 5(341 7/222 7) o 1(318 2/206 4)”f¢75:'

temperature 'f : ‘ . .
r'f*Feed water 1n/out1et F ( C)Af,'ﬂ;3420 3/492 3 'L”ﬁi:ef393 5/464-3f

3 temperature o

;ﬁ:(215 7/255 7) f:;(200 8/240 z):::f- .

lllfi*Feed Weter}ﬁloﬁ ?;"'ibélhf(ifh)fiAZ 274 199 j'°j¥’”2 421 957 i_e"

S 031-6)- ey 100.9)

"iﬁE*MéﬁﬁfaCfQTér/éfé¢faf5:f;e.irff-;gﬁfAtlas—Mdk Maschi—:ffﬂltachi Ltd<;fk

"nenban GmbH

"Cgﬁbnéf-ljg_g'__j';' fHorlzontalﬁU-type_;“fe'

-_L;;15 535 (1 443, 25)e_7'

‘f;<332:°/245??)235;-5“




"ﬁijf“f*-gﬂiﬁgﬁg;;gz_::ﬁ] ;:;Egié;ggi;%?hzf

*Feéd yater in/outlet °F () . e

. Féﬁﬁéfaﬁﬁfe:. - ':.?:??LQQHO 2/270:2)5;::_;

:E*Féédlwaféfﬁfi6W fff?ﬂlﬁéfﬁixfyh):i'i;,“:”'j E ;'  "'ﬂzsﬁﬁl;QSiﬁfk,lx75

'(:1'_“,"1(")"0 9) E .

|  *Méﬁufaétﬁfef/éréé£6£~f:f;;&z$ uT; R _. :'i:u_} - Hitachiy Ltd.




-qiﬂéié é'f;;

"lES

f;J*Raiiﬁngut?#tf'f'..:

”ﬁ?ki roftlé-étéami

.kw_ ﬁ” =Tf

.lngurbine and Auxiliary
| Turbine_

k_:Tandem—compound

éjﬁﬁ _. 

Uait Now ol

f{single reheat ex—'

e 'tractlop,.condeQSe.

.:ihgﬁ

psig(kg/cm g)

pressure at HSV 1nlet

tle steam

~te 7erature maln;'w
ﬁ:h°steam '0t‘reheat7;<_
-Z*A*Exhaust vacuum :--

:af*Number of bled o

L steamrstages

'-T*Manufactu1er/erector o

oemype

;f *C1rcu]at1ng'water

-fiﬁ*Tube cleanliness

3f-fa¢top i _:H,__..

- *Condensate flow .

o/ )

F ( C)

'3;330 ooo

2, 700 (189 8)

~1,000/1,000

Cemasmy

“intg (umHg)

ﬂ‘:Surigge; fg;tangﬁf

. lar single shell.

Ce/m @by

'f ;2 ly

: 6{_:

© 7 Siemens

f? (50.S) o

-.b?;1992222§s£ 7f--~~W-Za

222,2007(50,462),

1,335,803

. Unit No. 2

..1%64§72§jr§h¢;g;

'lééﬁdﬁmiﬁbﬁpQund;“ ﬁ  .

:féuf;£i$§;¥eg;::f

.:iﬁfactiaﬁ. f:,*I
.350 000

o 2, 400 (168 7)

?1 000/1 000

1(537 7/537 7)

'fﬁ2t42(60;9)°_” "

| Hitachi, Ltd. =

Latd a0
T&iVide&;watefzﬁéi{i.

',5.'* surface type ”:.‘7_
jf318 775 (72 400) i

;f_ﬁl 859 101 1h/h

?;f;(sas 045 T/h)



R Ty R

Mgiagai7

‘*Cooling waLer design F ( C)
temperatule :
- *Cooling water outlet °F ( C)

design?temperature

;'*Design point;tube_

. *Tube material.of i

“‘condensing zome;:
*Tube dimensions of ~ in (mm) -
:cdndénsiﬁg:zbﬁé S

-';*Effective tube

length""

".*Tube materlal of alr
 ¢§§liﬁg,éone_@x;H
.*Inner tube surface
 ,%*0uter tube surface,:

{*Materlal of tube plate

" *Material of water box

:¥ l*Chemica1 dosing in
' cooling waer ;Qﬁf

 'l:*Ba11 cleaning‘EQuipﬁent .ft-.
g*Chathodlc protegtignﬁ. .

T;,?system type ST

-:*Manufacturer/erector

"&?thﬁif N0: 1f;'

Ctes (m/s)
 _€ bgéﬁzg_A1 

1" .(.)__D - #18 swc
:'f §£w;m@j-j§

ft (m ) . 236,000 (21,925)

£t? (m ) |

~ Steel with tarset

;;ETN ow E

:85 ﬁ29?#5f q;ﬁﬂ;ff

Uit o2

-;éi-kﬁb;é) ;¥i;fj”  

© 96.6 (35.9)

(Al-bras)

7.5 2i286) e
. SUS 3167 .

_:_:1" on. BWG #22

7;:g{(25 4)

",25}—11.3764“(7;900)

90210 Cu-Ni

'fSteeilﬁitﬁﬂtafééﬁf

' *?Impressed current

KW - Weét;GefméhyT

ImpréssédECUfrénﬁa'

Hisacht,

40 (12 192)

209,900 (19,500
:Néval'ﬁiassf_j_ ;;,,,r

-fTép epoxyf

S No NE S

‘V._zNét?OHQSerﬁiée**5*'

Ltd
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5 ~ 68

Unit No. 1

K

c;"Ciréulating'water pump

#Capaéity x head x

number

*Manufacturer/erector

*Driver - Type

— Capacity

g/n (m/h)

kW x rpm

: Vertical shaft

mixéd £low: type
128,480 % 30.1 ft-
(29,178 x 9.17 m)
x 2 éétS :

KSB -

AC Motor

1,100 x 1,190

d. Air’éjectdr équipﬁént :

*Type

¥Capéqi£yr(dry.;i£)
' X numbe;. |
*SﬁcéioﬁiﬁféSSure;
HWorking stean

“consumption . ..

(in case of steam

jet ejector)

Roman 1/2 E-Twin

element, 2 stage

~s:steam jet with

. inter & after

1bs/h (ke/h)

"ian (mmHg)

1bs/h (t/B)

‘condenser

33 (15.0) % 2 sets

2;0 (50.8) |

868 (0.394)

Unit No. 2

Ve#tital

163,400 x 33.0 ft

(37,112 x 10.06m) -

x 2 sets.

Hitachi , Ltd.

.'Motor'diiven

1,350 % 276

Single elemenf;u

‘two stage steam-

jet an&'ejedtdr 

with combined -

Suffacé'fype_

~inter & -after

condensers on ‘a .

sihgle shell

2 sets

15 cfm (25.49m>/h)

1.0 °(25.4)

1,430 (0.649)



Malaya
NS 2 2
*Inter condenser £ft° (m™)
gurface )
e K 2,2
*Outer conderniser 87 (m7) -

#Manufacturer/erector - -

¢, - Condensate Pump

*Type

: #Capaéity ¥ head x _lbs/h (t/h)
" number .

psi (kg/ﬁz)

#Manufacturer/erector
" *Driver - Type -

%_Capacityr kW x Tpm

5= 69 -

:ﬁnit No. 1

77,5 (7.2)

506 (4.7)

. Siemens AG

WKTN 300

' Barrel type

2,100,000

(952.56)

355 (24.96)

x 2 sets

"Motor driven

900 x 1,180

" Unit No. 2

409 (37.947).

Hitachi, Ltd,

Single suction,

" vertical type
..6—stage diffuser

pump

4,440 gfm

(1,008:3 m/h)

Hitachi, Ltd.-

Moter driven

870 x 900



; Malaiéf'::

N

. Unit No, i

_3) Generator and Auxiliary .

 'a. Generator-

- -*TYPE S

*Rating capacity

' i*Poﬁef factor .
‘_#Vbltageu . 
'#Fréqﬁéncy._'

.*Revqlutidn--

. kvA

“Hz

. Totally enclosed

;,Hydrdgeﬁ é@oled.f

'~FTHQD'54O/6672j60

" 370,000

(45 psig H,)

0.9

v

Tpm

'_-#Cdoling'typé - Stator

.~ Rotot .

'_*HydrégéﬂfprESSﬂré

:.*Connéction

o ;fExéigiﬁg'syétem;_.
kShort circuit ratio .

_-#Neutfﬁlfgtdundiﬁg ;;

21,000 .
- 60

©13,600 -

Direct=hydrogen

“cooled

-Diféét hydrogen

- cooled. .

S o,
p51g(kg/qm'g)

45 (3:169)

60 (4.219)

‘Double star

brushes type

* Non-flammable oil

‘immensed trans-. -

' 0;58 guafanféed B

former 175 KV,

o 21,000/240 V-

- Reststor

Unit No.:2 .-

Totally enclosed
1_'h§5r§één céQied : 
EﬂiéaCﬁi'tyﬁe;.
-. fqrﬁ.TFLQQfKD:¢

438,000

(45.psig[H2)_

0.9

60

3,600

Watér.cooled-

Direct hydrogen
"coolgd

45 (3.169)

Déuble_spar  ":

:sftic(ﬁith b}ﬁ§ﬁ5.
oely

'AMinéraijbiiffiii%
w;éd £;;péf9£@ef: S'
21,0020 v

0,15 ohm 808 A
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' *Manufacturer/erector
b. Exciter

%Type

*Capacity _— kVA
o i

*Voltage . | v

*ﬁéﬁoi&gibn'épeed' - rbm
| _'ﬂ(if;éétatiné?t§§é>r'i
CeNember o
.*Méﬁufécﬁufér/étééfdr
*Kiﬁd?ﬁfadfivef:;i~€ 

(if ‘rotating type)

o URiE No, 1

‘Siemens .

6-pole 3%phé$a”

“Siemens

5 L

‘revélving armature

nitnes2

. Hifachi; Led,

- Static exeitation’ .-

‘system with thy--

.ristor converter .

.1,880(Main ex?ifér)_
1)665 (Rectifier)

 4}5"(Méin excitér}

5205(Rectifier)

3,600

one’

' Tﬁb—re#tifiar

" wheels

éﬁd-ﬁbwer.tfaﬁ$+
fﬁfﬁér |

ZijO_KTréﬁsférméﬁ);':'
1,55 (thyristor)

450_(Tfan$fo:mér); |

1390 {Thyristor) -

one

Hitachi, Ltd.
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4)  Transformers

" ‘a. ‘Main transformex

'.E*Typé 

:#Cépaéiﬁy’ f'.‘tf;=.. e
__ ¥?;i@érﬁ,§0lfégef(fV)_EV-__~~
 '¥85§0nd$t§:§g1tagé;.: kv'
v
#Phase. .

':*Impedance voltage‘__‘%

: *Connection_

*Neutral (HV elde)

#Cooling system -

_ *Nﬁmbér.:

*Manufacturer/erector

C 5 . 720

Unit No. 1

::AFQC%jAMN/YSCP,
foii:immeﬁséd,'(FOAj
‘auto_trangforméf.
Dqédobr type .
'3?0,000'.

21

230/117.3

3 phase

23,0 (AV-PV)

11,5 (LV-PV)

10,5 (WV-LV)
-370,MVA Baée 

;.Delté'—-WYE7WYE
jau#é.tranéfbrmér '
ééiiél& grounded..
ifbrcéd‘oii,%fétééd

' ait"éobled.(FOA)

Ifsét

‘Hitachi, Ltd.

Unit No., 2

AFOC-3AMN/Y5CR . .

oilnimmenSéd‘(FOA).

auto transformer
outdqo; type
442,000

21

230/117.3

3 phase -
. 24.83 (HV-PV) . .

13.40 (LV-PY)

10,25 (HV-LV).

S 442 MVA;Base':'

| Délté riﬁYE[WYE'_.- ;
'éﬁéé ﬁraﬁsfbfﬁéf .
'1§g1161§ groﬁﬁded 
Foréed 0i; fbﬁcéd

" air cooled (FON)
”l.sét}f'.

© Hitachi, Ltd.
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o o-uRlt'Ne. 1l . Unit No. 2

b.'_Statioﬁ:séréiéé_tf&nﬁﬁ%ﬁméf i
*ype }:”:fj':i.éh65§33ﬂq, oil im- SAOCR-3MC, oil =
' - oy mérggd (QA/FAS  immersea (OA/FA)
'bufdbontypé'hév» g butdoor.tyPe_hav;
“ing two LY win&iﬁgs.iﬁg'Z"Lﬁsﬁiﬁéipgé'
Capacity- T kvA -ﬁv; ]"18;750125;000 i 26,200/35,000
(0n/Fa) | . (QA/EA).V
#V;; '_'9;350/12,500  -=-'fL3,20o]17,5d0  
“ o (0A/FA) .‘” (oA/FR)
#Primary voltage v o 'l 21;@@0 __- - _ il;OQOV
#*Secondary vﬁltage”n'=V EE -4,160/4;160' - 4;16074;160}:
*Phase '  f l '-. "_ :" ' :f 3:ﬁhéée._ .'  | -3 pﬁase'. "'.
.*Imﬁgdaﬁééfvolﬁagé T 8,58 fﬂV-LVl); - 9.89;(ﬁv;Lv1f"f_
o - -is,Sg_{Hv;ﬁvzj T 10,035{Hve1v2)',
16,10 (LV1-vaj'. '11.11 (tv1+vaj._1 
| - 125MVA Base SR ¥ -3 MVA.B._Q_-Se“”- :
_¥cdﬁﬁec£ion '.:  .j 'f‘- P f_'”Déita.;hW¥£/W?E::; Délta:W¥E7W¥E',_'f
'#NéﬁLrAi (LV Sidej  : ~*‘ oo a'érbﬁﬁdiﬁg feéié¥ T_ Grduﬁdiné.¥ési§f
_ . . 'taﬁée,'gé:dﬁﬁjQS'A 'ténﬁeléé.ohm.ZSA :
.#Céalingjgy;teﬁ S 2 .: -‘ : Sélf:cqoied/fo?ced .Self.ééqigd/fof¢, :
A R air éooiéd_(OA/FA) ed air cooie&(oAZFA)_
3 *ﬂumbér _ ' o ?H;,-“; e [“’lfﬁét“.....' .j et A

' *Manufacturer/erector . .~ Hitachi, Ltd. _Hitachi, Ltd.
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574

Unit‘No; 1. Unit No. 2..

¢. - Emergency station service. transformer

*Capacitﬁ (55°C_rise)iRVA_ HY.

A

1 A

*Priharijéitage (ﬁV) V 
%Seggﬁdafy voltége v
@
-%féptiafyfvoitagg
:?Bﬁase
'*Iﬁpédanée_voitage 4

(10 MVQ, BéSé);:-

*Conneépioh

*Neuﬁral'(LV;side).
*CQoling Sjstem:.

*Number

*Manufacturer/erector .

' 5.8 (WV-Tv)

7,75 Giv-Ll)

WYE-WYE x 2 - Delta

'-:.Oil'imﬁerséd;'(OA[FA)'
_;ﬁtdéofﬂtjﬁé with_
i4;wiﬁdiﬁgs:
'20,000/26,667 (OA/FA)

10,000/13,333(0A/FA) x 2

7,000/9,333 (0A/FA)

115,000

4,160/4,160

.54,800:(Stabilize:winding)‘rn

3_phase:
7.5 (TV-1V1).
7.5 (Tv-Lv2)

7.65 (WV-Lv2) . 15.5 (LV1-LV2)

‘Grduﬁding:resistor
‘:'.(;ommonlj)t9ﬁlohm; 25 A 
Self cooled/forced:

air cboled'(OA/FA)

1 set .

chGraw_EdisonZSyétémsl

- .Division
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- 75

- Unit No. 1

5) Water Treatment System

a. Raw water
*Kind_
%Total hardness . . - ppm
-(CAij)
*pH

. *Silica'(sioj) 0 ppm

*Tufbiaity. o - .degrée

b. Raw water tank

*#Type

.*Capaéitj x?ﬁﬁmber.f 'gal'(m3) . 

#Manufacturer/erector -

Deepwell

e

8.3
86

“.eclear

| Cyliﬁdrical tank
- (FUP)

. 5,500 (20.83)

ECCO ASIA

'¢. Sedimentation system

ﬁType

'*Appiied-chgmical.
*Capaéity:t/aaj‘kfnumsé; B
_*Ereqtorl

~d. Filtering system

*Type' .
*Capacity t/day = numberﬁ7

- ¥Type of reverse washing =

*Filter material

*Manufacturer/erector -

None

AVGF

'Autométic back~ ‘-

‘washing -

-Anthracite sand =+

Permutit Cq.

~ Unit No. 2

Autoﬁatié.back4

‘washing -
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' Unit No, 2

Malaya |

| . Unit No, 1
e. Water demiﬁefaliziﬁg éqﬁipﬁeﬁt

*Tybé -'Permutié

%Capacity GPM (/1)
% number of.tréin
. *Caﬁaéify per 1 éyclé
éer?ice_' gal (ms).

*Regenerating hour per 1 cycle .. -

%Type of resin X resin

filling capacity ft3(1)

100(22.7) x 2

' Mixed Bed 100 (22.7) x 2
Gation 136,400 (516) 
Anion 125,600 (475)
Mixed Bed 514,000 (1946) -
'Catibn 2er:55 min. "
“Anion 2 Hr 45=miﬁ. ."‘
Cation TR-120 172 (4870)

 Anion IRA-402 102 (2888)

' Mixed Bed CationIR~12028 (793)

Anion TRA-402 24 (679)

f.  Condensate Demineralizer -

*Pre-filter fype.
“*Condensate demineralizer
capacity x numﬁér'._'GPM(mng) .

'*Regenergtion Equipment

Nﬁne o - None
1400 (318) x 4 Nome

1. set

g;'_Chemicai.doSing system

Féé&ﬁatér

*¥Kind of chemical
_ *P@mé_¢apacif§;x number - . -
i sepainy

#Manufacturer/erector -

CN,H

oBy, & NH,OH

4

0.0028/0.29 1/min =
1159.25/1159.25 liter

- EGCO Asia
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'Malaga

'Auxiliary cooiiﬁg Qatér 
_*Rind éf chemical

V*Pﬁmp papééity x-nﬁmber
.*Ténk ﬁapaéity

*Manufacturer/erectofh

Uit No, 1 Unit N0.12

N H, (demi'watér is being used)
58390.88 I/min x 2 sets
| 783,94 liter

Siemeéns

Chlorination for circulating water -

#Kind of cirCulatiné wafér.
.:*Ty'pe.:‘

o *Chloriﬁation cépacity |
.kg[h:x numbér

_*Manufacturer/erector

“Lake water

Program control & vacuum type

. 151.5 kg/hf chlorine gas.

‘Columbiana Boiler Company
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5,2 PRESENT CONDITION OF POWER PLANTS

5.2.1 Gardner Thermal Plant
BQILER |

GARDNﬁk UNIT'ﬁo.il
'Sugérheétéf' |

Bpheéter'

Water“Wali=ﬁ
Partial retubing was done in 1979
'overhaul.-'On:ﬁortionS'that were

_Fhot iétdbed 11 tubes (rupture/

'_bulglng) were found on water wall'

' _durlng annual overhaul (Jan. 13,

: 1982 e'March_ﬁ,,1982)-

Water ﬁall tubes are ﬁeak=points

of boiler.'.Afterjanﬁual oﬁer—
haul. 3 tubes had been 1ep1aced/
repalred durlng June 11 to’ Juue'

"20, 1982;_

" GARDNER UNIT No. 2 -

All.sééon&ary'superheéter fubes are’

replacéd:(60_panels) during overhaul.

(June 26,71982)"

200 lq@pé_bn pendéﬁt reheater were

=rgpiacéd during overhaul. 7'tgbés

that leaked on horizontal reheater

“during hydroéfaﬁiﬁrpést_Were patch-
welded: due to unavailability'éf'?

'épareé (Juné 26, 1982). “This is

weak poiﬁt of the boiler.

Misaligned-tubes'and'those with pit-
‘ting corrosion were not cbmpletely

: rep1aced durlng 1982 overhaul due to

1nsuff1c1ent quantlty of Spare tubes/

_¢panels.
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 ;Bb1LER"_ 7 _ o
SR 'f GARbNER‘UHIT:N6.=1' EE 'GARDNER UNIT No. 2
: Buffle Wa]_.l : ; | | | | . |
co Ali=ﬂoiier bafflé'wgllgwerngév. | No'problem
Lpléced:durihg anpuai Sveghaui : |
(Jan. 13- Mareh's, 1982
:'Césing” ![  | o
Thére aré_pient& of gas'léaks, _ Gés leaks were repaired during annual
.. | : ovgrhaul-(June 26, 1982)
Bgrﬁef': B |
o | ':Cheéking/inSPéC£ion wasrdong_duriﬁg'
annual overhaul (June 26§'1982i~
Septembé:, i982j -
.'Féondﬁizgg |
- -ﬂqﬁ;;étﬁfnfyélve on the_feed_water.
 .1iﬁé7bétwéén_economizer énd“finaizﬂf

feedwater heater is not installed.



BOILPR AUXTL[ARY EQUIP“ENT
GARDNER UNIT No.-l

Forcéd Draft Féns

There seems lacking of capacity.-

A-¥DF

Bébbit*beéxing waststr#fed'off
.and'élsohbééring=ﬁoﬁsing was
damaged (May 20, 1981)

B~ FDF
. There are excéssive_#ibrétion due
.to uhbélaﬂced fan_rotér énd mis-
.alignﬁéﬁt.(Jﬁne 26,_1?81 and

i July 10, 1982)

Gas Recllculatlng Fan
No prqbléﬁ is yeported.
Air Héa;er-” | |
.?artiai eiemégts_wére fepla¢ed

(Wov.l1, 1981)

(April 17,

fStéam“Coil"Air Heater . -

Temperature control is not in
service.

Fuel Oil Pump

Constant dlfferentlal FOP 15 not’

in serite.

Ash Handllng System' n

Conveyor 11ne is clogged

‘(June 10;

GARDNER UNIT No. 2 .

B~FDF
There was exceSsiVé vibration
 1982). Stuck—up blade was'

replaced on Mar 1982

A side

' 22'Hot?end'baskets_ﬁeré replaced.

1981).

'HChecklng/repalrlng was carlied out

durlng annual overhaul

Same as’ G-1



s e*81~}-'

" BOILER AUXILIARY EQUIPMENT

' GARDNER UNIT N6. 1°:- . . GARDNER UNIT No. 2

" Auxiliafy Stéam System
' jI:Théfe is poor heatginsﬁiation.' Under fepairing'bf.heat iﬁsu1ation

;H.Céntrql:ﬁalve-is,out'of oraer.:f

K Pipiﬁgs ana ﬁﬁiﬁeé_rf

. P06;tiﬁéﬁla£i6n.iéfféﬁﬁd; :Théfef. Under feﬁairing'pf hEat'iﬁ5u1a£ionJ
;'isino-indicﬁtion qf diféction | |
_ﬁf f#éw on,ﬁiﬁings_énd”ﬁolhame 

.- plate on valves.. -~

‘Air and Flué Gas Duet. -
. -There”éré_pleﬁty'of gaéfleéks.' Under repair

Poor insulation is found,

‘Fuel Oil'StbfagefTéhk '

Chemical.injeqtion S&stem .
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TURBINE

- GARDNER UNIT No.. 1- ' GARDNER UNIE No. 2

Turbine Pf6pér:
- l) N§.bladé_£aiiure';.~  _;. ‘ .}: 6 biédgé 8f ié$# §t§géty¢£e cqﬁ-by
2)7fhere wés-éteam léak on éﬁdss, 140 mm_dn Mar&h'30,_1982._ Q€ 7
_6Vé£.ﬁipé'ﬁﬁ'side.(ﬂbv;i26; :j ”
1981). | |
3).Béilovg.6f‘tﬁfbiﬁe'c£ASSOvér
pipé:RH.side was'repiaged;with. 
-spare'parté'on Dec. 5; 1981.
- | :Repdrtéd pfqblem is ﬁdw;ﬁndef .
_ .1nép¢ction/repair._
Géverﬁar_ |
- Under.ihspééﬁionyéheCkiﬁgﬁ

Lubrication 0il System

"Oil.leaks_are found. : " Same ‘as.G-1
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TURBINE AUXILIARY EQUIPMENT
GARDNER UNIT No. 1 | GARDNER UNIT No: 2

Main Condenser'.

Number_of;tubee:plugged is_ae-.e. 'Number of tubes plugged is as
'-VfdlIOQSQT_-fVQ_ e .j Followe. : |
. 549pcs’ ‘(549_/14;574'8 = _3.?22)_' - 266pcs(266/ 24,400 ;771_.?0'97,) |
d(as”of June i5,319795. o © (as of Aug. 4, 1982)) |

; :All tuBesfwefe repleced with
cupro nickel tubes during last
' overhaul (Oct. 24 1979 - Jan. 12,
d1980); Previous tube material |
uas'edmiraity; .
_LPHHeeter | :
{-1;tPH?1; o :-_ _u L _d' o 1-LPH
'Number of tubes plugged was 2 pcs' No'plugged_tube'
as’ of March 23 1980 (2/509
0.394). ‘Since the above date;'5
‘no more tube leak was reperted 7
2-LPH _j;ft o Pha : .'Z—LPH' ”
:Number uf tubes plugged was 2 pcs Number of tubes plugged is 3 pcs."

as of Jan._22, 1982 (2/363 0- 55/) as of August_l? 1980 (3/539 0 554)1 :

3eLPH - 3-LPH
Numbetfof tubee plugged was 16 "Number uf-tubes plugged was 59 pes.
Cpes. as of Jan. 22, 1982 as of ju1y~21 1982

B G L L TS P (59/540 10.92).
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 TURBINE AUXTLIARY EQﬁIPMENT'
B cARbNﬁa'UNLT'No;-l
_HP;HééEég_" SRR

:5;HPH

'Numbeyfpf'fubes_plgégea was 59
" pes. éé of Nb#,.u, 1981

(59/440. = 13.4%)

6-~HPH

'No-plugged tube -

" as of Aug.‘dg 1982 (94/633 =

Deaerator

.condehééte'?ump”

‘There is no pressure gage between

' PUmPféﬁd;Suction'Strainer'Of,B----“

“condensate pump;

'.Ciréuléting Watef'?ump

B circulatlng water pump was put
“out of serv1ce due to exc3351ve
1eaks on its dlscharge l;ne ex-.

:; pans;on Jo;ut on Jul. 7,_1981;

rof Aug.-1982 (1/633 0.

-as df War;'3

bearing on Mar.

© GARDNER UNIT No. 2 -

5A-HPH

© Number:of ‘tubes plugged was 1 pc. as

of July 10, 1982 (1/633 = 0.16%).
SB—HPH
Number of tubes plugged was 1 pc. as

15%) .

-56A~HPH

Number of tubes plugged was 40 pcs.

1, 1982 (40/6331=-6;3Z).

16B~HPH

Number of tubes plugged was 94 pes.

14.84)

Pressure gages of suction strainer
inlet and outlet were installed

during'l&st:oﬁerhaul;'f

B circulating water pump was over-

- hauled due to. exce551ve v1brat10n.

reachlng to 3 to 4 mlls at top

12, 1982.
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TURBINE AUXILIARY EQUIPMENT = -

- GARDNER UNIT No. 1 . GARDNER UNIT No. 2

:CHiofiﬁétigh and Ball'Cléaniﬁg 3

éééiés_;: : R

:'1'¢Hlorinéti§ﬁ edﬁiﬁﬁent:hés not ¢ Same as G=1

_ ;B¢e in‘§e£€ibe;‘fBall : ) H |
.1cléaning &evicejis.not inéfélied.

-'Behfiﬁg C6611ﬁg-watér System

n.Iﬁefe §?é ﬁlénty"erleaksfat' ' -.Same.aswéul.._

: atﬁééheg-ﬁélQes;"ﬁumﬁer.éf pigg¥ Numbeflof piﬁggéd tﬁ5e$ ére_liO pcs.
géd_tégés.afé_ZQ for.A'side‘énd.  .for_A7éide éhdléziﬁgs.'for B.sidei
_2§11far15 sider © - (110/1840 = 5.97%)
':(29116183=;1.%9z5- T t92/1840'=_5.02}

(261/1618 =16.13%)

Raw Water Pump

DéeﬁWell'WétérVTntake Equipmeﬁt-
‘and Water Tank

- Others .+ -
- deor drainage‘are.fdund-in'such:r—:Samé-as_G—l
place as COndenserppit'and":

‘condensate pumpﬁpit,.etc._
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BLECTRICAL FQUIPMENT |
. (‘ARDNER ﬁNiT'No.- 1 3 o L GARDN_ER... UNHNO 2
Genéégépfl" _ : : R
‘ﬁﬁ;i£g iaS£fva?haﬁliﬁg,gﬁéf£h 9;._Ex;essive ﬁf&fﬁgén.leakégé.was ex—
__1_9'8_2 QMay ‘-'ll.:,‘l98_2, it _was_'fsﬁﬁd ﬁérienaed .C.r.l.'fithe.,uni.t _on Ogtober 25, a
Vtﬁaf généfét§f seél ring”af £h¢_ i§78, and néwrﬁhé.unit‘éoﬁsuﬁer;abéutu
 .cdlléct6£ end'wéé défééﬁiﬁe énd 1 hyﬁfogen cylinder pef &ayr;
thefelwéé'ﬂz leak.én'#hé=h§dr0gen '
.hoﬁéingfét the.éallééﬁér gﬁd.
HHydfpgén_ieakége'ﬁés not been
Stoppéa a£:ﬁresent, éﬁﬁSUﬁihé
. about é hydrogén cylindéfs_ﬁér
day. o
Exéitéf
- DR S R :Failure_df main exéiter-oééurréd'two
| ,-timﬁs in the paét;.and'méiﬁ exci£er
 is'r¢p1aced.wifh.neW 6ne:du£iﬁé

1982 overhaulingf
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 ELECTRICAL EQUIPMENT

.. GARDNER UNIT Wo. 1 . . GARDNER UNIT Ro. 2

'7..'Sﬁitéﬁééa#.énd;Mbtbf Cb@tro1?Céhter'

B 1) ?Aii:thé'ﬁéﬁdi;éla&;swiéchééafé Samélﬁs G=-1-
_.pbﬁéfléénféyféhﬁ'ﬁotﬁf'copt¥olﬂ -
denter except holler contrel:
center are installed on the
.;gésément fipo;”l§ﬁér'than |

Z._Power ﬁlént.pompound;. |
:'.i) ;Lagé ﬁater'coﬁe§ 6ﬁffg6ﬁé ‘ Same as G~i'-"'ﬁ
.siderably fiom'thé:foﬁﬁdétion |
6f_$tétion éefvicé éontrol‘
ééﬁtér;. This ma&téause-
':iﬁéﬁléﬁidn Bréékdown dué to
 éxéessivé-ﬁ$isturé;a SRS
' 3) fAi; thérﬁagﬁéticiéoﬁté;t§¥s-:; Saﬁé a§.G—l
”éﬁdi&ugiliafy-feiéyé'iﬁ-tﬁé |
uﬁigégare opén FYpé,f%nd”ﬁhé'-7
.reiays.éfe;very dustj bq¢aﬁ$é
_offyéd:ﬁiréqutahég;
14) .ﬁp:éégiewark;and ﬁiriﬁgi . :Sqme.a; Gei“
: idén£ification.mark.
'f_ _5)_3Thefe aré;méﬁy;dgféctiﬁe: Same as Cnl
 operation ndieating lamps |

'.. DC'Supp1y-System -

" Batteries except several new . ° Common facilities to G-1 |
" batteries are mnow reaching the

© end of life. -
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- ELECTRICAL HQUIPMENT -
. GARDNER' UNIT No.' 1

- Emergency Diegel Generator .

Cabliné to th&f£ﬁxiiiafiésfhaS'f
“not been provided, and o pro-
JiviSi;ngofzéﬁtématicis£afﬁ..
1 Rdﬁ£iﬂé étaftQup;tééfméfé'ﬁpt
._cartiedléutg_-(Tiﬁé'coﬁhtef"
:inaicapesﬁéﬁgfafiﬁé-tiﬁeQOf
 3.6 hod£s-éincé iﬁifi&l_tést
'fuh@iﬁg.)

| Trénéfofmgfj-

There exists no problem.

. Substation

' GARDNER UNIT No. 2.

Common facilities to all umits

Under replacement of -insulation oil
for main transformer during over—

" hauling by MERALCO.

f =Fiﬁé 115 kv ottgbing:tfénémissiqn"Commoﬁ faéiiitiES to all units

~ lines and .two emergency tiansg--
" former feeders and four generator
“ eircuit breakers are maintained

. by MERALCO:
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FLECTRICAL FQUIPMENT

GARDNER UNIT No.

. Others '

1)

7).

B

o)

the

th
ied
All

-gas

Auxiliary electric Dut“ D

leéts for maintenance and’

repair wqus;éte provided not

'many-éhough;_eSPecially iﬁ

boiier:yafd{

enough liéhtiﬁg is instal- 2)
in boiler yard |
1nd1cators on combﬁstible 3)
alarm panelg ;nthding

gés sampliﬁg:ﬁpﬁpé-ére:t
defeCtive ﬁﬁd.hot:uséd at
présénti

Instruments and controls =~ = 4)

.labotatdty is Véry“dirty_éhd

':not cleanednup.

Protective Relays |

1y

}é)'

Setting of earth fault pre- ' l)

fventlve-relay for generator
:énd overcurrent relay for

.4 16 kV high voltage motox -
:;should be re- consldered.
_.E:equenCy,relay is not'plaéedt_

-.into service

- GARDNER' UNIT NG, 2

Auxiliary. electric 6utléts"

for maintenance and repair works -
are providéd not many‘enough es—

peclally in “the boiler yard, and

.80 aux1liary power for Gn2 over-
_ haullng is supplled from another

. unlt under normal operation.

Same as G-1

Same as G-l -

Common facilities to G-1-

Same as G-1
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CONTROL AND INSTRUMENT
'GARDNER UNIT No. 1 ' GARDNER - UNIT No. 2
ﬁFuel.Oil Fioﬁ Controi
Automatic}operationf: ' S =Manual'oberation5dué-ﬁo_déféc;ivé

fuel 0il flow transmitter. Under
n,planning control signal feplacément

U to ovélmtypé-fﬂel.bil'meter.

Feed Watér.Fibw ¢oﬁ£f61
V'Aufﬁm;tic Bperation, | _.V: : Ménual opératibh_due.tp éloﬁ_fés;
| . 'bo;éélﬁf feéd water fldw'regulétor 
:(BFP;fi;
 Le§£égég:fr6ﬁ'fgeﬁfwéter:CGhtrol R
a7 §él§és'afe éoniderébly'1érgé'(BFB;M):"

Steam Temperatire Control

‘Manual operation-due_tbjdefe¢tive Mamial operation before ovéphauliﬁg,
‘temperature- Sensors. R : but under calibration duriﬁg oveie
hauling.

Air.Fléw Control=

Manual operatlon due to AH 3f-“~ - ‘Manual opefatibn'due to air flow
' ‘clogging. '-_5' : o - - -tfaﬁsmittéf]signal hunting.

Startﬁup By-pass System

none _' e _ -' .”Méhﬁalj0péfati§n-due to défedtivé
'Signﬁl-fféﬁémitfér*and Slow:fespdﬁse
of the actuators (CV»IOl CV—iOé'
..and cv- 107) and motol driven valves
".(MVMB MV~4 and MV 5) are manually
Hjoperated due to 1nadequate design.:
_Flash tank pressure and level

controls are operaLed automatically,



CONTROL ARD. IN‘%TRUMENT
GARDNER UNIT Mo} * ' GARDNER UNIT No. 2.

Interlock System

' LP/HP heater drais level switchesifLP/Hf mestermdraim:lereI sWitehes.-
used for BTI system are- all T: ”'_uséé fbr'BTi.systems sre.ell

B defective;-fsqﬂlg ;-:;:'.: ‘H-."_&efeetiee{ - |

| . | | .wiring:fer'uﬂder_frequemey.iﬁterlsck
is:not-comﬁletEdr:s

'I"Econqmizer:iﬁlet feedﬁmsterlpresf_
sure 1ew"iimterlqek'isimot iﬁ_serv1Ce'

because of reduced pressure operation.

':Isstrumeﬁts andmRecdrders
‘5Tﬁeifoilowiﬁg'instrﬁments are. Unser ealibratidn; 'The_ﬁorldming
_setlplaeed iﬁto sérGice{' 7 - '.isstrumemtS'are ﬂet.plaeed.imte -
*Egcenemieer=outlet_02% ;_,.-. = service;e;.- |
:recorder-;i" L S ' -*-Ec9nem%zer outlet 02¢£e¢b;dg£1
_.* pH recorder & . L
T % Attemperator outiet steam' ;.. _:* pH_reeeraer

: _temperature,1s-hunt1ng,1;=_ o R ConductiVity_meterq

' Aiﬁésﬁ silteémtrsilers.areﬂmot{.f_'Same_as C—l _
::placed 1nto service and operated
*iemanually with the a1d of control
.va]ve by pass valve._ Especially

the f0110w1ng important control

“n-§l°°PS,..EldEfective."-frfiﬁ
D HP/LP feed water heater' L

';5_dra;n }evel“eontrollers.'
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'_CoﬁTkoﬁ ANn iNSTkﬁMﬁN¥f
- GARDNER'UNif-No['L R | _.GARDNER}GNif 56.72"
2)- Aﬁﬁiii&ﬁy;s£93mﬂp£ég89fe'J | | S
:coﬁﬁrolierér". .
3% @SAHiteﬁperaﬁﬁieicbnttailefs
4y - 'Déae__rét_or' sprilll.leo-ve'r‘..and_._ -

.:’overwfldW_COntrollers

Cogééoi‘éif S§§ﬁem o
Tﬁo:ihstfﬁﬁeﬁ?réir ¢pmﬁfeéspr$‘-,1:Dﬁly;§ﬁe'éif'édmpreésbr is,iﬁsféliéd_
are'éongiﬁﬁbusiﬁ ioéding; §nd cén‘ and cdhtinuouslygloading; zBack;ﬁp :
.n0£ ékér£;px¢$sufé uﬁ'£o:903péi : 'liﬂé‘frém”G—lECOnﬁfbl-éitrline is
:(uni§ading?3et£iﬁgz; fﬂéék—gﬁ - provided. |
pliﬁe ffbm ététi0n séfji@elai:f'

'systgmgﬁés n¢:n6ﬁ—fetﬁfn ﬁélﬁe.

_:aﬁd:filter;;.

]; ééﬁtyéi'Contrdl-Rébm‘éﬁéfCﬁEiélé
"Tﬁe cgntral.cont£ol rQ6m iéi ;r _ -éom@oﬁ fééilitieé to G%l _
:_maiﬁgéihed réiéfivély.in géoé__

&oﬁaifibﬁFSigge the f§0m_is”

ﬁaftifipneﬁ.wiﬁh cabié-maféhéiv_

iiﬂg rdoﬁ;}~ﬂ

Céntfalgconfrbl ﬁqom-températu}e:h

LT6°F (24.4°C)
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-_5 Z. 2 Snyder Thermal Plant
-VBOILER
| SNYDER UNIT No. 1 . SNYDER UNIT No. 2
SuEerheater _ | | ‘ |
K .'l). No. 1 loop of #13, 20, 31, The_feiiowiﬁg‘wes done dufing'ovei—
39, 24, 27 and 35 panels of haﬁi?(Fgﬂ; 25, 1981 ~ Aug.. 19, 1981):
.secondaryﬂsupefheeteg were- 1) Reﬁlacement ef tube panel #27,
'feiled.oh Apr. 9, 1981; ' - .31, 32 34, 36
2) ?N 1 -and 7 loops of secondary 2) ReplaeemenL of the first 2 loope
-f:SH welded at, fleld were failw"_..‘from*bottom of #9.to 44~paeel.
ed on Apr. 25,-1981.. | . of sécoﬁaaiy SH except the new’
' | - : fiee panei“iisted'aeeﬁe;' |
_First:reﬁ ;eEee of 50,e65;566'and 68
panel failed on July 12, 1982.
B Reﬁeeter o .
fhl)--Oﬁéetube, #lfloop df panel o Ail panels.ofeRﬁ Bottom'tubes were
#13- falled with 1= 1/2 1nches.. replaced during overhaul (Feb 25,
'ierack on May 22 1981 B ]1931 - Aug. 1981)
Z)JIOne tube of panel #lO was.

‘ failed Qn June-lz, 1981.

-Water Wall . .
' JiCA7feamJﬁee informe&'ﬁhet' 7'Seven_tubesfhed'béen:leakingfaﬂd_had
' several tubes are mlsaligned ' been repeired'temﬁbréfily duting -

and fallures due to pitting cor—': Sept;.IS,:l981 -~ May 15,'1982{

rosion has been experienced
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BOILER

| | ‘SNYDER:UﬁiT'No.-Ir:, o SNYbﬁR;UNiT'ﬁo;:éf

CéSing . | |

 'Thére were féuﬁd plénty of gas  Same QSIS;I
leaké

Burnéf

Eéohoﬁizérf

: Tﬁere is-ng hqﬁ—fgtﬂrn.vaive Same as 5-1
:betﬁeeﬁ ééonémizer”and'final

HP feedwater héater;
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BOILER AUXILIARY EQUIPMENT

SNYDER UNlT No. 1 ' o SNYDER' UNTT No. 2

o Forced Draft Fan
kDR
1)"Thrusttépl}ar was_fepladed on -
Sept. 16, 1981..
) 'ﬁxéeséiﬁé heat of motor |
.inbéard.beafing oc#utfe&;On"
Sept. 20, 1931.
B-FDF"- |

Excessive vibration occurred.

.Eoiléfgfeed Water Puﬁp
| B-MBFP R .
Juiy 19, 1981 - Aug.'a, 1981:
Durlng thls perlod, suctlon |
_5tfalner was clogged up six (6)
times by_re51n breakthrough.
T;BFP | | |
1) Exceséi&e vlbfatlén occurred _Dééf‘ih,_1981.“:APfii 10; 1982;
| qn'May 28, 1981 due to blade _VDdriﬁg thi§ béfiod éfétiéﬁary Biédes
fqilufé. .One_blade,-sepond_. ,from.iétistégetﬁb'lftﬁ'stagejand _
fﬁbﬁ tﬁé-iast ;£ége;7§a§.cﬁ£ 'roéating.ﬁiédé fréﬁ lsf'fo 10§h
by !:incﬁ'oﬁ-ﬁ;y_3l; 1981 _ ; '$tagé were replaced.f.Thg minimum
'  anq Blédés of'this_étdge’wefe.'fiﬁw valve was also iéplaced.
;pfévidgéij_cﬁ:'to.s_iﬁéﬁes1 _- |
Ohe_ﬁladé ofjiagt's;age was

cut £6.4'inéhes previouS1y.'
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.BOILEﬁ'AUXILIARf'EdUiPMﬁNT
'_sﬁiDERfU&iT ﬁo:'ira
2) Turning'device‘mqtor'was
burned out on June 22, 1981,
3) Minimum flow line for M-BFP
'is:providgd-in com@on wi£h
T~BFP.

Gas Recirculation Fan

Air Heater

1) Cold end elementrwés re- . 1)

'_ pléced on Aug. 13,:1981.:

2) AHs have been waéhed often. "

Y

Steam Coil Air Heater

SNYDER  UNIT Wo. 2

During'1981'dverhauling,féif

,heate;.éléments were replaced and

extensive repairs were performed

" on the rotor,

Same ag S§-1

.Temperaturé'control_valve is' " Same as S-1 .

not in service,

Fuel Oil Pump -
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BOTLER AUXILIARY EQUIPMENT

© SNYDER UNIT No. 1°

Ash Hahdling System
"'Conveying“lihe has been clogged
up. Not ‘serviceable.

" Auxiliary Steam System

1) Poor ihéuiaéion is fduha;
2) Céntrql va}ﬁeé are nbg in
..ée;viée..
S 3) Loéai aﬁfométic'contrblé are

_not functioning.

Pipings and Valves

the;g'afe no indications of flow

direction and no nameplate on

'ﬁélve aﬁd foﬁnd poor insulation;

Air ‘and Flue Gas Duct
There are'?lénty of gas leaks

~ and poor inSulation.5: _j

Chemical Iﬁjeétioﬁ System'

SNYDER UNIT No. 2

Not used

Same as S-l

Same as S-1

 Same as 5-1 .
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TURBINE
SNYDER. UNIT No. 1~ . SNYDER UNIT No. 2

Turbine Proper

LP turbine blédes failed:as‘.- | Duriﬁg 1981482 overhaul-qf?ﬁbe ﬁﬁi£'_.
”.-foilows;.. S I LR 'crééké were found onELé tﬁfﬁiné_':
Geﬁéféto% SideJ'(Bladé-leﬁgtH ;- blades #hiéh Qere'témporarily repair~
| 625 )  ed as follows:
-_.lj Last étaée S = ' LP -1

Generator Side -

ﬁo." B Remaini;giLéngth: 1) Laét;stage.- all blades were Cutx
'3‘.“' I 335 mm 1f. _ ..: - i .;6.a'reﬁaiging'
4 T " lengeh of 320 an
o s B
a3 55
_32_"' s 3550
33 | f355=7
s1 - ass
. 52f_ . 1 ~255-~:-"
Ailhﬁihef'biades;previoﬁsif-
.cutftoj425'mﬁ;.-- 
25 Se;:o.nd to the .-15.15t' stége' " - 2) -'se'c.:c-;ﬁ'd, tothe 1:;st‘:-'s:‘£gg'e'

ALl blades are still at their

No. :Remaining'Length : _ofiginal.léngth.i'ﬂo:cuts.
63 o 300 mm
'All bther“blades cut to

/315 um (Dec. 10, 1981),



TURBINE
SNYDER UNIT No- 1.~ . SNYDER UNIT No. 2
Turbine Side=-

1) ' Last stage _u{‘_fﬂffn t. J_,.:,l)"LaStrstage

:i‘Nd' —; Remaining Length S ..j_ Ail Blédéé:Weté;tut to a_reﬁaiﬁ—_f
-“*;;13 fyt; 334 i _-;H_' Lo !ing'léﬁgth ofsjéo'mm o
.47: .:ifl,.._334 mm: _ t . 5: 2)t Second to the 1ast stage
=Ai1:§£hérnblgéés}éutt :=- l '3.t All blades were cut to'a remaiﬁ—
. f_é)..SéEOﬁ& t6:tﬁe iésttét;gél-.?-»t-. _ing 1ength of 225 mm

LP - 2

.ﬁo;-'ﬂn.ﬁeméiéiﬁé Léﬁéth_ : 1)  Lést_st§get_3 !"

46 t_ -.i: ,29§:mm_ " - 'All:biadés?ﬁéte:éﬁt ;o_é remaining
g "‘_téébfﬁg" - ;éhgéh'tbt320tmﬁf

96031: : :“?46{@3 .‘_ ; : .2) Set&gd:tt thé.last:stéée'-

;6} . tééd;ﬁm “. _'. ALl blades were cut to a remain-
26 | L 'Qéé:ﬁﬁﬂ _ _". ' 1ng length of 225 it

.27 = '; _243'ﬁm.' o e H.P Turblne '

'.All other blades.éut t;  ':" One 1mpu1ae blade ﬁasmtrtken on. ”:
J3_315 “mm remaining leugth | '_ Nov. 8 1981 Rottr.assemblyWre;-

“t3) 1Th1rd tq,theslast'stagé‘ ;'_K_.placed with M 1 spare hav1ng old

L ﬁb__' -'Reméiﬁiﬁgfieﬁgthif£ ...d331gn. Damaged Totor was: sent to:
_{4ft;“j?'”¥f2§0tﬁﬁ7iﬁi.E:'_-H .Kwurféctory.tor_repa;rst
'iQ.:fL: f.ﬂggofm@,,t . S . :
:}1.¥. __}t:”iéo.ﬁa:t;‘

"_12}'-{ "266'm§i'

7' .18“. T'ttt'jéﬁg;mm1

:-'2;19".f:t'7f.:269 mm .-



__'Eiéétro—hydraﬁlic-goverhor is

TURBINE

SNYDER' UNIT

No;‘l

" Mo.  Remaining:

' ;45
54
' _55

56

MajorrVélvés;

No problém a

Governor

‘not in service.

‘.- 0

260

‘mm

260

260

1éhg£h

T

mm-

mm

mm

5 Siighﬁ“bilvie;kéjwete'found'on:_.

-system.

 Lubrication 0il System

5100 -

~SNYDER ‘UNTT No. 2

‘Sepf.LZi,.iQSi
HPCVK#ZISpi&ﬂle thatfefiﬁg; |
| '. Sép£;.25,.i98i5 " o
HECY #2 worn 6ﬁ£l 'chv #1{£ﬁﬁl§ ¥
' cfack_on;ﬁéidiné:ﬁg#gi§ﬁ}:fPf§$1ém'ﬂ -
'7.0ﬁ.the éhéttéfiﬁg-a&ﬂQbfeékégé7ofﬁﬁf: ':
- control valve spindles was experienc
 gd-in;i98i: :Prdbiém:ﬁégLéoiﬁea af£éff
Q._réplééinglséiﬁdleréﬁdeél;é:ééét.wiﬁh'
' modiﬁiéd:deéiéﬁiééiféf'fééommeﬁdafidn:.

of KWU,

.Same as S—i

“Same. as S-1-
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TURBINE AUXILIARY EQUIPMENT
SNYDER UNIT No. 1 -

© Main Condenser

__Nﬁmber of plﬁgééd'tﬁbes was 255
fés.'as.of July'25; 1982
(255/24,400 = 1.05%).

LP Héatér

'=1~£Pa
-ﬁuﬁbef Qf plugged fqbés_was 1 pc;
as of July 10, 1980'(1/503 -
0.19%) .

Z;LPH- :f
_ Nuﬁbéf!bf-piﬁgged:fubeé was 58
-pcs.'AQ-éf_Ma£{_7; 1942
(38/539 = 7.05%).

. g S
Number of:plugged Eubes was 233
pcs; as'bf Mar. 6,:i982; _Hégtef.
.assembl& ﬁiil.be-feplaced Qith:
neﬁ oné.dufing:¢0ming_aﬁnual
-ové?ﬁaui of 1982 (under piénniﬂg)
'k233/539 4300,

HP Heater

sa-tpi
Number of piﬁgge& tubééfﬁas-35 ' 
pcs. as ﬁf Mar.'19,'1982 :

(35/633 = 5,53%).

(12/906 = 1.32%)."

SNYDER UNIT No. 2

. Number'bf_plugged tubes was.SS pcs.

aslof June 2, 1981.

(58/34,800 = 0.17%).

1<LPH .-

NUmbef'of plugged tﬁbes was'2fﬁcs,

" as of May 1k, 1982 (2/835 = 0.024%).’

(2-LPH
'quber.df_ﬁluggéd.fubés:was'135:pcs.
" as of July 24, 1981 |

" (135/755.= 17.8%).

3eLpm

_Nﬁmber of.ﬁlugged t§beS was 12'pc§..

‘as éfIMay 14, 1982

5A-HPH
Number .of pluggéﬂ tubeé'wés 295.pésf"'
'.:aéh6f Aug. 27, 1981 ”-_

(295/749 = 39.3%).



TURBI&E'AUXILiARY EQUIPMENT

" SNYDER UNIT No.:L;'
spnpn

‘ Ngmbé;-Of:ﬁluggéd tubes was

i6 pes. as of 1982 (46/633 =

7.2y,

6A~HPH

Numbéf'of:ﬁlﬁgged'tubes.was_lz

~pes. as of July 25, 1982

(127633 = 1.89%).

6B~HPH

Number.of'pluggéd tubesiwas 33"

pés}'as of-July”ZS,leSZ I

(33/633 = 5.21%).

Deaerator

5 = 102

SNYDER UNIT No. 2
Heater assemﬁly was':éﬁiaced. -
du%ing March, 1982'of aﬁﬁﬁalr
overhaul. - | |

SB-HPH.

" Numbeér of plugged tubes was 123 pes.

“as of Aug. 20, 1981

(123/749 = 16.3%).

Heater assembly was réplaced during

- jMafch 1982 of annual overhaul.

6A~HPH

'Number'bf plugged tubes was 229'pcs.

" as of Aug. 28, 1981

(229/707 =.32.3%).

Heater assembly qas.feplaced_witﬁ

new one during Mar. 1982 of annual |

: oﬁerhaul.
6B-HPH

*'fNumbér}of pldggéd.tﬁbes was 324ﬁpés.:
as of Dec. 13, 1981 B

| (324/707 = 45.8%).

6B-HPH was put’ out of service due

to excessive Ctube leak, .



5 ~ 103

TURBINE AUXILIARY EQUIPMENT
| SNYDER UNIT No. 1. SNYDER UNIT No. 2

" Condensate Pump -

There are no pressure gage between Same as $-2

pump'ahd suction strainer,

Circuiéting Wa£er Pumnp
's B circﬁlétinglwater pump Was'trip;_B—CWP:
ped due to low iube.oil pf§ssu:e :'Ail.sﬁud bolts at iﬁnéf'base that
holds.tﬁeftolumh ﬁasing shéarea off
_‘whichzééﬁSed the co}umﬁ casihg to-

'.fali doﬁnvto“suétidn'well.-.'

Chipriﬁatioﬁ'aﬁa'éali.Cléaning‘

Déﬁidé.:_ |
.éﬁlériﬁatioﬁ éﬁﬁipmeng'hésfhpt. : Samg as Sfl
fﬁeeﬁ.iﬁ"se;vice ahdfpfite; 3a11if

: Cléaning_deﬁipe is not inét?lled;

'ﬁeéring"cbéiiﬁg.WaferUSyétém

| There are'p}éﬁty Qf iéaks3at- . Same as §-1

_ atfachgd valves. |
_Numbgg.6f7p1ugggd Fubeé is 2 pes. Numb§§.§f'plugged'tﬁbesIis 117_bCS;

for A side and 124 pes. for B . for A side and LL8,pcs.-fqr B side:

Cside: (2/1840 = 0.1%) L 17/1857 = 6.3%)

it

(124/1840 = 6.73%) . (118/1857 = 6.35%)

Raw:Wéter Pﬁmp'.-.

-~ Deep Well Water Intake and Storage

Taﬁk”_'
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'TURBINE AUXILIARY EQUIPMENT
SNYDER® UNIT No. 1

Others

Poor drainage are found'in such

place as condenserlpit'aud-

coﬁdensate pit.

SNYDER UNIT No. 2 .

'1Same as §-1



ELECTRICAL EQUIPMENT

SNYDER -UNIT No. I " SNYDER UNIT No. 2
Génefdtot
Thé.ﬁnit was shut down due to The unit was shut down due to DC~hi- -

'chéckiﬁé of geherath_f LP coupl~ pot teSt_of:geheratot stato? on -
ing, and found misaligned and  November 5, 1977.

'éénerét§ffﬂé seal ring damages Hz.ﬁfeSS_iS raised up to 60 péig'from N
on Dgcemsef 11, 1981. 45 psig design. It is reported by

| | .KWU thaf hot SﬁQts_were fdund-onhthe
gofg_énd dufihg‘iésﬁ annual ovefhaul.

Exciter

Swifdﬁgéar and Motor.Coﬁtrol Ceﬁter_

I)IISame'as_G-i o - 1) Same as G-l
2) Boilér.céntrol_cgntéf=is
 iﬁstéi1ed'Véry cidsely td.tﬁe'
5 boiler hot'éir'duct, and is
heated'upr'

Li3)T_Saﬁéfés'GFl S C _ _3) Sémé as G-1
@). Same as G-1 R 45' Same’ as G-l
"5) :Same.és‘G~1_ | : o 5) Same as G-1

DC.Suppiy Systém
ﬁatgerieé'are maintained felative—:Comﬁon facilities to S-1 unit
 lj iﬁ_goqd éoﬁditions;-But .

'iSévéfél Batﬁerjfunits_are néw

fgbmiﬁg the end éf:life,

'EmérgéncylbiésélEGénerétor

_Common -facilities to all units
: Traﬁ§f6fméfs"'



5-= 106

B ELECTRICAL'EQUIPMENT:
" SNYﬁER:UN1T°ﬁo.‘1
§gﬁétatibn
Common faciiifiés to all.ﬁnits
. Others
:i)‘ Eiectric oﬂtlét'
| .Same éé G;l' |
2) 'Ligh#ing
Same.as G=1
l3) Gas éiarm-pannel
.Same as"G;i
4i Instrﬁménts and céntrols
'iabofatbty_'
.Comﬁon'fééilitiés to ¢-1 and
'ﬁG;zl' |

Protective reélays

:1)* Setting'§f'eéfﬁh—faulﬁ-.
;jﬁreventive réléy,
. Same as-GﬁI E  ': 

2) Frequeﬁty~r¢13y o

Same as G-l

1)

2)

3

5

1y

2y

SNYDER UNIT No. 2 -

Common facilities to all units

Same as G-l
Same.as G~1-
Same as G=1

Common facilities to G-1 and G=2°

Same'as"G—l=

"Samé_és G?l
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CONTROL AND INSTRUMENT

SNYDER UNIT No. 1-

Fuel 0il Flow Control
Same as G=2

Feed Water Fiow Control

Same:as G-2

Steam Températuré'Control.;

Manual Opération due to consi-
~derable spray water leakage
:from control valves

Air’Floﬁ'Coﬂtrql

Same as G-2

Startéuﬁ'By;égSS'éfstem
Manual ope#éfion due to Aeféc—
tive signai tranémitter_and.slow
'rééppnse of phé actua;ofs.(CVQ

' 103 and CV?lQI) aﬁd motor-driven

*.ﬁaives (MVQB, ﬂveh anﬁ MV4$) are
manually qperatéd dué fb inade—.
quate desiga, |
FiéSh_taﬁk pfeséure éﬁd_level
'.controls:afgxoperated

automatiﬁaily.

SNYDER UNIT No. 2
Same as G-2

Manual operation due to slow response

of feedwater .flow regulator

Same as S-1

Same as G-2

Manual operation due to signal trans-

mitter and motor-driven valves (MV~4 -

* and MV-5) are manually operated due
. to iﬁadgduate design. Flash tank

pressure and level controls .are

operatéd adtbmatically.
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CONTROL AND TNSTRUMENT
SNYDER UNTT No, 1 ' SNYDER UNIT No. 2

Inferlock-System

-LP/HE'heéter draiﬁ‘lgvgll. S L?[HP:heater dréin level switches
‘switches used for BTI system:éfe_ used féf:BTI é&étémfére all
all defeétive. ‘ S  défective;
“Ecdﬁomi?eriinlet“feediWafef
.pfessgre-low“jinteriock 1 not
in SetViCe because of reduced
pressﬁre éperation;
'_Furnace bﬁrge interlock is
manualiy'reset_due-to:defective
air flow switch;' |

Instruments and Recorders

The folloﬁing_instrﬂments ére ' The folloﬁihg*ihstrﬁments ére not

ﬁot pldced into service placed iﬁto'sérvice'

* Boiler metal_températuré' .* Economizér outlet_OZZ.recqrder
recdrder (under supervising % Boiler métal.temperature:reCOrder B
by EEmpérary recorder) * Conductlvity meter

* pH recorder
*'Edbnbmizet outlet“OzZ
recordey

% Conductivity meter :

Openiﬁg_indiqatofs éf.qubipe 'Openihg'indicétbrs_bf'tgrbiﬁe ex—

éxtractioﬁ steam non—%etﬁrn | o traétiqﬁ.sfeam:nbnfreturn'vaive§ é£e
':vaivés are ﬁot correct bécéuée --not gbrfect:becéuse of:deféc;iﬁe

of defective slide wires. éiide wires.

Loéal Coﬁtrbl

Same as G-1 __'_ ' _ Same as G-1
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CONTROL AND INSTRUMENT
SNYDER UNIT No. 1

‘ Control Air System

Only one air comprasqor is.,

"installed and cannot exert pres—_

'sure up to 90 psi (unloading

.setting)

Back—ulexﬁg'£f§ﬁ s£ation.servi§e
. aif sﬁépemihasiﬁ§ non?r§thn

'valve?éﬁé filter.

SNYDER UNIT No. 2

Only one_airu¢oﬁpresébx_is'instélled

and cannot' exert pressure up to 90

psi_(uﬁlqading setting).

Control v&lVes_fbr-bapk%ﬁp‘line'ffbm

-station service line were already

removed.,

Cénfrél'06ntroi'Rodm éﬁénéﬁbiélé Room

The central control room ‘and

cubicle ropﬁ aﬁé[iﬁ Véry_bad‘coﬁm

ditions since tﬁé:opéﬁings for -

éable'méféhalliﬁgfare.widély

opened and ‘air conditioners are

' ;frequéhtl&Idéféétiﬁé; 
ftentra] control foom feﬁperature'
_95 F (35 C) |
_ Cublcle ToON: temﬁeIature:

99°F (37.2°C)

Common facilities to §-1
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5.2.3 Malaya Thermal Plant
BOTLER . |
- MALAYA UNIT No. 1

. Suﬁerﬁéater;

: ‘Séconﬂary‘superﬁeater tubeés are

alréady detgrioféted.f'Complété

replacemént will be carried out.

during the coming overhaul of
the units.

' Reheater

Pendant réheéter'bottom loops are

already'deteriorated_due_to.:-

'-présehCe30f36epOSits-inside-théﬁ=-~

tubes.. Completé replacement of B

MALAYA UNIT No. 2

'the botfbm.ldbps portioh?will_ [

be ‘carried out 3urihg5;ﬁé'tbming;*

. ~overhaul of the unit.
_ Waterwall =

Operating pressure was reduced

frﬁm 2700 péig ﬁo 2100_psig.dﬁe'

.to'weék:éoﬁdition of Watéfﬁéli
tﬁbés.:.There is a decféaSe.iﬁ

thickness by 1.2 mm'&uefto _.

bulginggof some tﬁbe$5Which was -

__overhéatedg BHthaé récbmmgnded -

‘_to.répiacelaﬁqui ZGZ_bffthéi

totalmwaterwailiéiea.fi

| On April 6, 1982, M-2 unit had to .
_ shut down due to baffle wall tube

ieékage;fﬁAfﬁéf=this troublé M—2¢-

unit is being carried out on reduced

=presshre operation until weak Eﬁbés{'j.

i'willjbeifépladed-(ﬁrum‘press;gLGO ke
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_BOInEﬁ | |
 MALAYA ﬁﬁxT_Nq. s
Casing |
_iFiue_gas_leakageé3aré-found;és 
foildws:
I)IIAEVthe.éprﬂéffof boiler
”Casing*(sfimary Sﬁpérheater
.and écénoﬁiz;r:aféé)
| 2)  50ilef?bof£Qm'éﬁnnéctibn
pérf of.GRF'Qés auét.
Burner .
There éfé.bienpy_pf-fiue gés
léakage_iﬁ burner eﬁc}ééﬁfeféﬁd
§1énty_of:dil spi11égé'arbﬁﬁd

" burner area.

'Starfiﬁg.ByFPass.System_

This éysfeﬁ_is dpefafed by manual =

:and there seeﬁs;ﬁd seat:legk bﬁt_
_ outsidé,of véin'3nd:§ttach§d'  .
équipméntsfafé.cbrroded-by fluéﬂ
gas. o

 Others

:Thgrefafgfmaﬁy_ﬁotroded,paffs;by,.

_Vfiuelggs;agfa_thié.. Maﬁy:glénd:”

leaks, pinhole leaks ate found.

MALAYA UNIT. No, 2

1) Around AH gas:duct

There are plenty of oil spillage-

around burner area. . Automatic burner

control equipment supplied by Férney

. is not in service due to numerous

defedts.:

Plént'is mainﬁainéd;cieaﬁ'becauée,
fdf;smailer leakage than that of M=1.

'Tﬁété-aieféome:difﬁiédlﬁies bﬁupégrol '

gﬁégk dﬁe”tdaiﬁsd%fiﬁieht]iliuﬁiﬂéQ;'

" tion in"the upper boiler room.
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BO[LER AUXILIARY EQUIPMENT

MALAYA UNIT Ne. ‘1 -

Forced Drdft Fan '

| Temperature of bearings 1s eoﬁm
”paratlvely higher as'a whole.;'
Especially, actual temperature 7

of 1-B lnboard side bearlng lS-

fen thefﬁeand'ﬁ fans’

MALAYA' UNTT Noi 2

. Thereare some vibrations observed

inbderd ﬁeariﬁg.

hFaesrsheeid befoverﬁauled dhriﬁg?'”

" annual shutdown,

.apparently hlgher_than the’indie- .

ceted.temperetere,.72.5°c at
220 MW on the recorder. Ceiibra;
.tiontof'temperature'recorder
sheule.be perfermed and the—fans
* should bereverhauled:éuring-'”--

annual shutdown. - -

Gas Recirculation Fan

Petrol inspection cannot be-done -

due to no steps and floor which

must be furnished immediately.

Air Heater
IB—AH hot end about 25% of: the
whole part are removed-due-to'

_burnt condition.

;There is v1brat10n belng observed
on the motor 81de bearlng of fan.

K There are. plenty of dust of o

1nsulat10n Whlch must be cleaned

'eimmediately.

3Outpntf6ffpieht-is linited ‘due to -

air heeter clegéiﬁg;-

© In thisfyeer,:reeent1Y3 there is

© rapid increase Of AH differential

pressure

The elements should be replaced wrth'

: new ones - at the flrst opportunlty._;:
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BOILER AUXILIARY EQUIPMENT-

MALAYA UNIT No. 1

. Steam.Coil Air Heater
_Tbe pf§ssuféfcdnt¥ol yalﬁe;frdm

auxiliary steam and the pressure

'coﬁ#foi valve of SCAH are manaul-’

ly_qperafed'becéuse of défegtivg
controllers.

‘Fuel 0il Pump

- MFOP and fuel oil heater area
is dirty. Some indicators are

out of order.

Ash Handling System
This-syﬁtem cannotﬁﬁe used due.’

© to all equipments corroded.

Aﬁxiliéry Steam

There aré_pléﬁtj}ﬁfistéam lgékagé._;“

-Caﬁgteséép'
Servicé 5i# éémﬁ?éséoj'ig is
ioéding af 82 psig Ednéihuouély,”
,_Cpnt£01 S T _
":iééﬁiﬁgfa;iBBtésig?coﬁQiﬁuéﬁéi&.h
©and the control alr back-up .

- valve is isolgtéd..

aif'compteééq;hlB 1$1C .

' MALAYA UNTT No. 2 -

A side?temperature.cannot be ralsed

dué to isolated coils which are
Teaking. ‘Drain control is manually
. operated because of defective

controllers.

._Same'és'Mrl.t
Cohstaﬁt difféfééﬁiéi.fuei 011 mep"
canh0£“5e 6pera§ed;béﬁaus@'bf ﬁotqr
'QVéiibéd}}viBration of'pump}éﬁd-évéré.

heatihg_of métpr'bearing;-

.-Same'aé M-1 ~; --

Control'air_compfessbrs:2A, 2B are
ﬂléadfng-ét 6 kg/cmzfcontinubusly REREE
and BackeuPZValve'for control air-

is isolated.
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BOTLER AUXILIARY EQUIPMENT

MALAYA' UNIT No. 1 - " MALAYA  UNIT No. 2

Valvé’Pipiﬁgé”ﬂ
;Thétéiare.pleh#y_of corroded . 'Fee&iwatefﬂé@gﬁbﬁizéf iﬁiéﬁ hoﬁw_'
parts, glépd 1eaké; B _ return vaivé.ié:proﬁided; ”_" J'::
Feed water e@onOmi#e£ iﬂ1et.ﬁon~

return valve is not proﬁided,

Flue Gas Duct and Air Duct
There are plenty of gas leak, Comparatively good
~ and drop out of thermal insula-

tion and: cover sheets,

'Fuél Oil $;nk
All.gontrollggs'of'fuel.pil tank  Common fo_ﬁ}i
'”farﬁ_afe oﬁﬁ_of.éérviee due Eo.
.oil-coﬁtamiﬁatioﬁ of.éontpol éirf

.line,'
:JTanklyard ié;cpﬁerea”ﬁith_tall

gréss¢s-so_tha£ pétrol:cﬁéék}

- cannot be done:

Chemicél iﬁjectibn
Hydréziné ié COﬁfénﬁodsly ipjectﬂ Hydrézing.i§ cOh£inu6usiy.iﬁjécted E
éd‘ddriﬁg'opératibh;i_Aééotding' _ dg?iﬁgfobefaﬁign; :Aétdrding'td watér'
to.watér:Quaiity, NH#OH is | : qUaiigy?'aiépdigm:Qhosphéﬁé-triSOdium

injected. _ _ _ ' phbéphate'ate injected, .
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TURB TG o
| | MA’LA?A' UNTT No._. L S MALAYQ\' U..Nﬁ No. 2
nirhigs - -
Arbﬁhd fyoﬁp.staﬁdrand éréa_gré _ -
dirty.

There is'steam“1Eak at gland.
L?"turbine blades are damaged
and- are cut.

. Turbine Valves -

‘Thermal insulation around valve Bilot_valvg_df'MSV'right side was
is insufficient. _ " broken and now it is welded
temporarily.:-

Governing System
CEHC device is dirty with dust. - - -
'0il System
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TURBINE AULILIARY RQUIPMENT
MALAYA UNIT No. 1-
Condenser

A side: 3% (517 pes.) plugged

B gide: 3,05% (531 pes.) plugged

Low Pressure Heatér,' 
LP No. 3 heaterf _14.9% plugged

. LP No._2-heéter: 2.66% ﬁlugged

';High ?resSﬁre Heatgr_'-
" HPNo. S5A hggte£: iboz”ﬁlugged
| -:This-heatérris?isolatéd:frém
feedrwafér'iiné, _
No. 5B heater: 22.07% plugged
- No. 6A'heatéf: 3;3%:p1ﬁgged |

No. 6B heater: 18.3% plugged

- Deaerator

Tank drain valve seat leak

- Condensate Pﬁmp

'Cifculating Water Pump

MALAYA UNIT No. 2

A side:r 31.52% (3177 pesy) plugged;

B side:.rl2;l9%.(l229-pbsfj-plugged.

- The tendency is toward increase tube

- leak rapidly.-

Replacement ofrtubezshould be done

‘as soon as possible.

LP Mo. 2 heater 8 pes. plugged -

‘78 CWP has much vibration on shaft,
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TURBINE: AUXILIARY EQUIPMENT

MALAYA UNIT No..1 ~ MALAYA UNIT No. 2

'uiravelliﬁg Séreen; Chiorine Iﬁjectidn,

'Bail Cleﬁﬁiﬁgjnévice-
.:Cﬁldtingzinjectién_isisuépended. 'ENo chioriné.injectibn .
._Kffom ﬁdf,.Zi, 1979 due1t0 no : flenty of bailszinéiuding épéfe balls
Chlérine?is é;ailablé. | B vere 1oét; Fgrthef the equipment was
| | | _;.damage& when.the upper and lower
-éé;een motoré'ﬁeré submefggd in sump

water.

Béafiﬁgfébéiigg_ﬁ;tér”Sjsfém'_
édélingsﬁé;égzﬁféQSQre,‘fémpé-"'- Staﬁd pipéQIEVél cont;61-valﬁe and
'fafﬁre éoﬁf?@l'isknot:wéfkiﬁg.   :flow iﬁtegfatﬁr aré'iédiatéd; ..'
lcﬂiiéaﬁééity Hea# eﬁéhéﬁgérs ' 696.¥h£éé,6f:ZA.héét exchangef,g67_-s
'are_psed-iﬁipafal;él and inlef;'j 'tﬁbééIOf_ZB‘and 55 tuﬁes‘of 2C are
"énd_outiéf.ﬁaﬁéf #empé?atufe . : ﬁlﬁgééd.. |

‘' gages are'défectivé;'

'Raw Water. Pump
' Impeller and shaft were foun&_- -
" broken during recent -inépection.

Valve, Pipings' =

- There are plénfy of ‘thermal: - | : ‘ -
_ iﬁsulati@n flaking'or_faliing-

.- ._-due to poor maintenance.
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TURBINE AUXILTARY EQUIPMENT
© MALAYA UNIT No.'1 - MALAYA DNTT No. 2

Well Water Supply

Théfe iSZLQCR inwatérzéupplj .. Common té ﬁ~1
' By ﬁhréé“déépjﬁéil.pumps ﬁhiéh
 §re_runﬁiﬁg'wi?h outlet valve
éraék,Qpéh.dﬁétto_1§W w;1l )
WEte;:leﬁel..
others
Pit'ﬁndéx thérﬁoﬁdéhsér is not - - Same éé.Mél
_ completeiy.drained.  o _ _Sctéén dtive ﬁeﬁiée fof ﬁall éieann
ing equipment and condenser fubé‘léak

detecting device are submerged.



C o5 - 119,

BOILER FEED.PUMP

CMALAYA UNIT No. 1. HALAYA UNIT No. 2

" Motor Driven BFP

. fu£binéibrivéﬁ7BfP -
| ._;' L | Do B o A$n§rmé1fﬁﬁiéé'Qﬁéf&émpgiatuyé'rise
| .-weré:féuﬁd?éh&'deféhﬁiﬁé Béarihgé"
:wéré ;éﬁ1a¢éa with newfqne”bn S
Sept. 4, 1982 (T-BFP Booster Pimp -

:Hptor);:'*
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) ELECTRlCAL EQUIPMENT
| MALAYA UNIT No.'lk”:,t.“e. 3 | '::"ﬁALAYA;Uﬁi?,ﬁd}fé.::
Gehetator.u' o |
: ﬂ~ pteesure‘ie teised up'te‘SQE*'-- ﬂ?-'e
psig from 45 p51g design. 'Hz
coo]er contro] valve is alreaeyt*f
'ffull open though.Output is only"
220 MW and H gas temperature
'15 é6 C exceedlng design '
temperature of 40 C. Coll_'
temperature rise at 220 MW
_'is ll C Whlch has some ellowance.
:It’ls reported by KWU that hot
spots were found on the core end o
during-last-annual overhaul,

Exciter

Hydrogen Supply System and Coollng

_ Water sttem
Hydlogen supply 2 bottles/day " Same as M-1

Gas‘dryer_ls:not in serv1ce.-

SWitChgéar-aédmﬁétgr.Conttoiﬁceﬁtef 
Some spaxe units of motor - Same as M-l .
c-ént'tol ééﬁ_ti;-r-__,ate Kn_‘o_t'r o me)ie_te-_:_ :
condltlon-jh';;' I

'DC Supply System. :

.Betterles are‘now_teaehing end - " 'New batteries are.now under ;. ..

Cof 11fe; - ... installation
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 ELECTRICAL EQUIPMENT

| MALAYA ﬂNrT'Nd.Ll”-. |  MALAYA UNIT No. 2

Emergency Diesel Generator

No provision of automatic start _'Commdngto”M4lgif e
"Transformer ’
Frequent breakdown of 230 Ky - Same as M-1

lightning arrester wag reported 1'

and all 11ghtning arresters on the

'meln transformer.were replaced

H_ ﬁirh dhio§b£555'1igﬁtning arrester

‘rated to 192 k¥,

'”There:are some éii leeksrfehﬁd same-es-ﬂ—lf
: Tﬁeréf;; misalignment.ﬁetweee_f

.main rfénérof@éf-and isblateeh'

'phaeeebus. |

_fSubstefiqh'n

Main transformer's circuit - Same as M~1

Breakers_and dieconnectihg ewiteh'
'ef;iaﬁjkv.Were:eoeted with silicen
~conpoumd.” " * o

_:5115'kVieireﬁir‘Breakers of.traﬁe?
.'ecformers are malntalned by MERALCO.

Protection Relay

“;'There is record of back—up relay Back—up ground relay trlpping was, .
'ftrlpplng 2r-7f.'..:r'f. r' : "f eKPerieﬂ¢ed'°n Aug. 14, 1982
_‘Courdinatlon of relay settlng ;*...séme as M-1 -

should be re—studied
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ELECTRICAL EQUIPMENT

MALAYA UNIT No.. 1.

'Othefs'

: There'afe p1enty tain;lgak insidé

‘the building, and these affect

electrical equipments.

MALAYA UNIT No. 2

.;QSama-és_Mel"
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CONTROL AND INSTRUMENT

MALAYA UNIT Wo. 1

Fuel 0il Flow Control
on méhuéliopérétioﬁ due to feed
'ﬁater control'syétem hunting.

Feed Water Control

There'isihdﬁfihg in T-BFP
‘governing system.

Steam Temperature'Cohtroi.

On manual operation due to feed

water control system hunting.

Temperature sensor is defective,

.Sta?tiﬁg ﬁy—paéS'SYStem_

" On manual operation due to slov |

response in control system

Iﬁferloék'system '

'Tﬁe féilbwing‘interidéké:are
:deféafgd;-_.
*.Eéongﬁizef'inlet pieééﬁfe
“low trip |
*;ﬁP heater iégei_highctfip
.'*.LP,héater iével.ﬁigh tfip o
L Uﬁdef.fréqﬁénéy.rélay tfip

" Local Control -

Almost all controllers are not

. iﬁ'serVibe.:L

MALAYA UNTT No. 2

On ‘automatic operation

On automatic operation

~ On manual operation due to defective

temperature sensor..

The following ihtéflopks are
defeated:

%* All flame failure trip.

*.Bﬁrnér'ligh;_delay_

* Under ffequenéy rélay.trip.-

‘Feedwateffhéater drain control

“system is’in'good Eondition.

Contrgller-offauxiliary steam

system is not in. service.
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CONTROL AND INSTRUMENT

MALAYA UNIT ﬁq.'l ' ) - 'MALAYA UNIT No. 2

Control Air System

One out of two sets of compressor Twe sets of compressor are continu-

.is continuoﬁsly ibading.  i _ qusiy 1bading.
Air dryér.is maiﬁtaiﬁed in goﬁd': ‘Same éé M-1
conditién; | . |

Béck~§p liﬁé from.statiéh:air Same as M-1

system is isolated.

Instrument Recorder

. pH.réCOrdet,_éénquctiﬁiﬁy- .- . 02 fecorder, goiler.féed ﬁuﬁp beax-

::recorder; T-BFP_Eeaxiﬁg'femperaf ing temperature recorder, pH recorder,
tgre fecérder, gtd._are notﬂin etc. are npt‘iﬁ Sérvice..- |
:service.

Aimbét.é11 loca1 iﬁdiﬁators are’
'deféﬁtivé.

'_dé recorder is put:in.sérvice
.dﬁring'JICA survéy but . not
tteliablé bgcéusehno'calibtétign

with.standafd gas,

:Céntral Cént;ﬁl'Room.ang CuBicie
Roon
'Teﬁpera#ﬁ§e of.éubicleiroom is Commdn'to_Mnl B
25°C ;nd éoutrél room is |

V“around'33°C;
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5.3 PROBLFMS IN POWER PLANTS AND COUNIFRMEASURE

S 5.3.1 Plant. Facilitles and Equipment ,-” R

i) Gardner/Snyder Thermalelant o

a. 'Boiler Proper -
(a) Watet Wall, Reheateruehd Superhéaﬁer_'-

: i}.,WaterwalllTube

January 13 1982 to March 5, 1.982 ':the Un.'i.t
 was . Shut down for annual overhauling after thch
1t.was synchronlzed to Lhe grld ‘ Unfortunately;
it was shut down agaln on. March 9. to May 11 1982
for repalrrof generator seals. -It was resynchro—
.ﬁni-zed_ on _'uay- 12, .-198-2 but- was then immédiatély s
: sﬂutdewﬁ uue to an.eviden£_tuBe faiiure{.;inueetin.
gat1on .conducted after cboiing::ueWn; sﬁo@ed. Ehe '
follow1ng results.. North. 51de: rear: uatefwall
.'d tubes Now 59 ws ruptured whlle No 54 and No. 60
--pube; were found w1th flve .(5) and three (3}_'
.g]buiuge. pereiou_ each _reepec;ively;’ 'Ali_,tﬁese .
' :tubee' were':eut~:and.-replaced: affer ﬁhich;fthe'
bollee circuit wes SUbJeCt te hydrostatlc test
_bue plnhole leaks ‘were - noted on the same tube as
.menelonedr above; -Reulacement was 1mmed1etely.
:1n1t1ated and - ‘a second hydrostatle test was con~
.ducted The b01ler eircult succesefully passed
_'the hydro~test pressure of 2600 p51g.; The unit
'Vwas put back on the 11ne on June 15 1982 Con;

sidering,. hOWever'_the“'weak-_conditlon.'qf= thef
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boilé; tﬁbes tﬁefd@uﬁ pteséﬁfe}waégféﬁﬁded to
.1600 ﬁsig-aé‘aéaiﬁst afta£§67th¥6ttle.préséﬁfevbf
1800 psig. _'Thisf;§§§§5£iﬁg- condition furcher
'redu¢édt£ﬁe‘unit'oufﬁﬁt;éééabilityJﬁp 120 MW.. |
Afte#'oniyztwehty?fbﬁr (ZAj“ﬁouré'opéyation;J--
- 'Edﬁévef, tﬁe.unit had t§ be.shutdown §n'June-16;'
1982 on accoﬁnt of noted excessive .féédﬁafér
-mgke~dp;-a clear'iﬁdicétion of anothe;.ﬁube.léak..
.Eﬁideﬁtly w#térwailgtﬁbe.ﬁo. 49 wﬁich prefiqﬁsly
E patcﬁediWas rUpfﬁred,  Thé'p$i§t:of:fqilufé was
on the same élevéti;)ﬁ _ as the 'prevq:'.:o_'u‘s. l;_ub.é ;fai-i’4
ures. After repaif, it Was-deéidea'théf alfu;—
:f'he:a'i:. r:eduction. 'o_f "dl.:um ptessure from 1600 p.si.g. to
_1400-p§ig'hadf£6 be fESdrted:tDiianrde tO.S#Sv
taip.:pﬁséible contilluoﬁs .o'pefé.t.'i.bn and =_(:onsequnex_l-t—-
-:_1§ﬁ11mit§d-Qﬁi; m;ximuﬁ cgpab;lify’ta 100 Mw."
ki)rFinai éné1§sis.iﬁdiéatéd théf*£ﬁé ﬁatﬁre'of
faiiﬁré/fﬁp#ufé: :Qgé- _f&ssibly'_ caused by
apééreﬁt  0§efh§atiné dﬁé: tQ abﬁo;mai 'tubg'

internal deposits.
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.Bulged and’ Cracked Tube Internal Deposit-Analysis Result

| Buldged Tuoe 'Cracked Tubee
Coméosition- percencwin nt.n‘. oercent in wt,
Acid Insoluble - - 472 - 2.608
_5111¢a‘5162 (total). --_-. 1;524 : - 1.970'
Chloride, C1 0.091 0.033 -
' 14,83 - L .16;365

' Copper, Cu. ;

The ~ éxtent . or degree of waterwall tube

internal ﬁeposit measured from the defective

" tube. sample indicated - the - figures, 71.12

mg/cm’ and 12.67 wg/cn’ at fire side and cold

side respectively. = Fire side internal_tube_

_ deposit linication'_is; 30 -mg/cmz; This.

(1)

£1gures indlcated that the degree of dep051t

had increased ‘to. approximately 42, 047 over

.the maximum allowable limit."

G—l was placed on' commercial oeration on

-August i, 1968 and had over 90 000 operating

._hoUrs to dete. ;According;to the past record'

unit ehupoownecauSed by boilerstroub1e3ffon

:1commefcial opefation up to.'June ‘30, 1982

was thifteen}(13);times,consisting of three

-_(3) times.from-1968 to 1978 and ten times

from 1978 to 1982 This shows that there is'
an increasing trend of unit outage frequency

caueed by boiler trouble which could be attri—

'buted to the following
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Possible Causes of Boiler Tube Leekj- el

g*:weter'eﬁdféteem'purity probleﬁ
- #_Combustlon and feedwater control regulation
problems and/or dlfficulty
_*rImproper operation.of problems.ln SH and RH
| spray'system
é-High and" low terperatﬁre eorroolon,
' #'Inapproprlate implementation of elidlng
- pressure operatlonre;"
Iﬁ-jlew'of-theeebove,-lt can be conclnded thatf
: weterwaliftube=trob18m 1s.the'major factor which
eadsed.unit eapebiiity'limitatien.

G -2

1.1’Wat¢rwail'rebe
: Inepectioneresﬁltﬁef Waterﬁali.tube etlthe
. unit overhaullng on June 16 1982,
(1) Tube tthkHESS check -~ TSR w1th1n allowable 
11m1t

*) Gas Slde Elephant skln appearance

: _*)-Tube.fflnternal. = plenty -”of plttlng_'
e eerroeién”réﬁgihg from.atout 0;1 mm.;.0.3 ;'”
.“mm inedeptﬁ;%TéR is aboutferﬁ mm Qﬁich is

- _Still;aecepteble;
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ii; .Pendant Reheater

During the overhaullng a total of 241 tube_'
f]oope were’ replaced except tube loop bends idld
tubes had _elephant skin appearance and thlek
iscale deposits .were ‘noted on  boiler tube

'“iinsides. e

R & 'Horizontal Reheater-.~'_

Horizontal reheater tubes were also 1nepected
- during the annual overhaullng conducted from June
to-September, 1982' Hydrostatlc test was.oonduetu
‘ed and eleven (11) leaklng tubes were repalred.
Inspectlon on tube insides showed 8. con31derable
'degree of p1tting corr0510n._ Since §-1 boiler is
Slmll&r fto G2y it is- suggested that ‘similar
' inspectlon should “be done in the fortheomlng :
| overhaulingzof the.unit.

. 'Secondary Superheater

A total of sixty (60) tube panels were all
-replaced. Reduced pressure operatlon was resortwf
;ed to last February 14 l981'from the working
‘plessure “of 2700 psig to. 2400 ps1g : Thls value
: was’ again reduced down to 2300 psig on January l,-

- 1982.



5 ~7130

'Superheaterfand Reheater’l

The: unit ‘was put on. line :on- July 1, 197l.

After the _annuala overhauling conducted ‘during

.'gJulY l6”‘to"'November;"'1978 '.Howefer, freqUEﬁt

"superheater and reheater tube failures had beenz'

noted‘and recorded,-HThese failures_were ?rtimes

on superheater tubes and twice. on the reheater

3~cireuit._ Past reeord-snows~tﬁat.in,Apri1, 1981

'-:Lhe tube panels on loop N0.71; such-as:#l3f 20,

._26, 27;-31 35 & 39, of the superheater have been

: éubjeeted'to the fellures;

"-The..followingn items.  had. . been carefully -

studied ;and - . were d included‘ in  the = 1982 .

'lrehabllltatlon program of thermal powar plants of

NAPOCOR.

'(1) Secondary Superheater c01ls of 60 sets made
- of, SUS materlal are scheduled to be used for

-replacement.-

-f{(ii)lReheatef_loner'bend and-deterlorated parts

iare.elsorecheduledltoine'renleeed
}‘Reduced pressuee operation ‘at 2 300 pslg was'
:adopted on November 1980 at flrst because of
:;he_aforementioned Wa;er'leaking'tubes. :Thls
:Boller pfeeeoge is beiﬁg'ﬁéintaiﬁe&laé to fhe.

- present,
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.i..

Adis

o5 .13l

Superheater Section o

-'3 During the overhaullng conducted from 1ast

Februaly 25 to August 1981,_the following jobs

were performed

zgiy

fube Panel uot727,'31,;32, 34 and 36 were

- replaced wiﬁhiﬂewltubes;-_

(1)

-ﬁotfom;lOop offPanel No. 9 to penel’No}'44o
were also replaeed'with new one except bottom

loops'of_the panels'mentioued‘ahovel_

_ Annual overhaullng records showed that flrst

_stralght tubes of the flrst four loops wete

subjected to mxcrostructure examinatlon and

random sampling on. some tubes of. the entlre

-_elrculc. .Radlographle Test-(X—ray) was also

couducted “”lt’iefreeommended thét'ﬁhe bend

' tubes below allowable thlckness (TSR) should'

be replaced during next overhauling.

-In‘anothergreportfdated_Mareh 22, 1982, it

. was. stared-_that"there is a scalé deposit

rbuiltéup‘[rauging' from',Z - 10 mn . of = tube

.. internal lower bends.

-Reheaterﬁiubes.

All panels of the reheater circuit bottom or

outer loops vere replaced during the overhaullng

conducted last February 25 to August 19, 1981;
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| iiie :Waterweil Teﬁes

Within;eispaq Ofﬂépﬁngimetel? six'(ﬁjimenEhe
7 "'f"r'on{ S'e.i)te:ntber:2_15,':"1}931 Cto March. 15, 1982, a

1£¢t51¥§ffsi£vtﬁbeeféiiufes'5¢¢ﬁr£ea;i Waferﬁail..
_tUBéineer'tﬁe gurner throats aﬁdeEidEWalls-wefe
-:etiil. ﬁiéeihh eilbeabie_ ﬁe11. tﬁiekness. Ultra-
sbhie.tesgiegLWas'earfied out ﬁqWever; ie_showed
‘some éigne_of éeeduel_pitfiﬁé'cbrrosiqn ?e-take _
| f'p'i;-;ce'.r . | ' ;

(b) Boiler Ca51ng

Common~to*G~l S 1 and S -2

g.Aetual feild.-ebeerVation.'sﬁdwed that. excessive
"bbiief“cesing'and_aecfwerk'ges“leekfis'eommeﬁ fe ali
of the above ‘units: 'fhis‘ébn&itioﬁ=edve£seijraffects_
the effect1v1ty of dally 1nspect1en by ‘the operation
- personnel and executlon of preventlve malﬁtenance in
: the burroundlng areas.e-e
- High sulfur content 4n tbe fuel 0il coupled w1th 
-;ﬁnsteble combuetlon accelerate the accumulatlen or
:laftechment'of'corroeiveematerlals“oe'boilef'ﬁefte aﬁd :
.?censequently leaks due to corr031on.. It:ié'ehefeferes
;1mportant the thorough routine inseeetlon be conduct—'
‘.{edef All noted or reported leake should be adequately.
lfirepalred during overhaullng or ' at the erallest op- '

"portunity
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(c)'Econemieer:

-G-? 5= l and S 2

:No non return 'Valve;_enc'thed_lfeedeater-'liee
r:betWeen economizer and final high pressure feedwater
_heater. ThlS set- up allows hlgh temperature liquidl
from the b01ler circult to backflow to the high pres—'i
sure heaters espec1ally durlng banklng and/or sudden
funlt trlpplng, a s1tuat10n whlch w111 adversely affect
'the.'hlgh~-pressure heaters;_due to sudden thermal
_sttesse FT- | |

b.. Boiler Auxiliary Equipment

-.(a) Air.Heater.anddSteam CoiiEAir.deater
"?E:L

.DefecL1ve=a1r heater and steam c01l air heater .

elementwwere replaced'November 10 1972 Steam.

c011 alr heater element was. replaced again on
-.-Deeember.30 1981,

{if Steamfcoii:eirzheater teeperatﬁre ceetrel vaivee
fcinoeerative;';Teeseiefds—leand'Sez‘are saﬁe_asf
GaleeXceptié;é_wﬁich:was'net obserVed.as'it_iS'.

;_undertoverhaﬁlieg at the moment. .

i. Air.heatertfireueecerred-oh'September;3;-1981;

.This was possibly caused by excessive ‘soot’ and.
'funburned hydro—carbon accumulation on the heating-f

:telement.,-ln:view of-this, 1t is suggested that. .
";air heater sootblower should always be checked to__

_ensure ite ef{ective operation as designed
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Inadequate air heate1 Washing is also a ot

_. contributory factor that lead to air heater. fjrcs
i'.'-and fouling of elements, therefore, the frequency o
_ _.of:f i:airf--_h_eater.-eomblowing :should -be- con‘sidered:
dependlng ';'fa'n the .-.:pres-snre:- drotpj‘"across t‘ne Cair

' heater. -

. Since Juiy:ZBQ 1971 up: to June 1982, the unit was

repeatedly : ehntdeWn ko facil'itate '=airi " heater

.' washing.:_ A recorded total of twenty—three (23)

'unit outage wae attributed Lo chis particular'.-

act1v1ty alone.~ It is hereby suggested that the.

' objective recommendatlcn _prov1ded' fo_r u_nder G-2

_ab{)ve be adopted on the _air.l.-leater' of this unit.

- Froin -Jnly 21 -'=:'1972"Jup to .FI.lune'- :1'982—‘ra re’cordéd |

-total of thirty——two (32) un1t outages was also

traced to have been caused by clogg1ng of air

‘_-_'_.'1_heater element hence the necessity of air heater

| :'__was‘ning i

. (b) Fuel

011 Pump (including CDFOP)

:'The constant differential fuel 011 pump (CDFOP)' .

-_,_had been out of serv1ce.: It should be noted-

j".'.however that the main burners are des1gned as-'

return flow atom121ng type and not as stralght N

:--15'2’mechanical burners._ To contlnuously ‘operate’ the'

E:i-r_f"boiler without CDFOP ie not advisable.
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”-euitably designed The present sethup is like]y .
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Fuel oil heater drain line to condenser is' not

i to contaminate the heater drains if Lhere 1e a

' fuel oil leak in the fuel oil heater.

(c) Ash Handling

: Conveying of ash handllng equipment of each unit"

: in Gardner/Snyder Thermal, Plant are dll clogged—up'

'hence they are rendered unDperatlonal As soon as

‘ pos51ble thorough 1nspections and subsequent repalrs

.*of- all-'defectlve* components should be initlated-_to.

”restore the equipment to operating condition._

In case of replacement of ash handllng equ1pment,-

"cautlon should be given on the fcllow1ng items.

i)
ii.

iid.

Characterlstic and quantity of ash to be handled
Condithns of-air-need for-transportation

Associlated équiﬁment_ff

© (1) Ash storage equipment

'(ii)‘Aeh incinéretibn plent:

(iil) Drainage equipment

v,

V.

(iv) Ammonia inJection
Env:ronmental criterla
:Installatlon ong.P.

In case of iinetalletidn.'of_ EP, pleese

”refer : té_ _thei '"Installation Plannlng df.f"'

'Electrostatic Precipitator submitted to QA group_f

_separateiy_} and_--thoroughly 'negotiete with

© manufacturer,.
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S Auxi]iary Steam %ystem ;gi-f?'“.

1most all local control leves (CVS) 1n oacﬁ_'

.unit are found. not operatlonal _ For more detalls, .

o,please refer tor report under sectlon of 1ocal oontro]

jfsystem.: It is also suggested that a etudy be made to'

.;further improve the auxlllary steam S“pply set- P tori‘

”H_ensure rellability

(e) Plping System Includlng Valves

Insulatlon JObS on varlous systems are ongolng

Identificatlon marks and flow dlrection on plant

'ﬂﬁpiplngs should however be carried out by plant

it

”.management._'”

Travel 1nd1cator positions of all constant and

'*;spring hangers should be recorded at boller cold

and hot condition. '




' Steam Drum;

(f) Safety Va1v3
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Un1t

Superbeater, Reheater Safety Valve Setting Record

"5:fl“Va1§Efﬂ¢}'f'°-

Des1red

Popp1ng

;Pqpping;}

Dravdoun

6 -.1

| Desired ..y

'_ Steam Drum

BM ":"‘l'.:=

7{39  ;  }]:;

"fSteam Drum

 W-23 ﬁfwﬂa

2200 |

200

:fiQQ?f?;-ftf

om0 | zes | s |

130

o |

o070 |

*?SH -.2

] e In1et
S RH - 1

a2 |

RH“-~2

Cs0 )

'RH-“;S. f:

: -'538;; j_‘ff_

"RH'-VQ':'

e |

3 _: 44” :.  jf}:i”1“"'

RH Outlet
_ RH - 5

-'; '407£'

'? Recorded March 4

1982-_




z‘:'131ﬁ-138 

valen.

Unit: bsfg “;'

Desired ~ Blowdewn

CActual | oo
Popping "ﬂ'a”d9wni

5 - 2 e

1 ?opsing 1 " Desired .| Actual

: ;_F1ash Tank

TRV - 501’

"Pf‘Fidsh Tank: -
| BVE--503_

o | oges | e || e

'RH In1et
RH- T

B RH_In}et SRR
*RHJ;’Z :

ter | | oms foo ) s0

| RH Intet . o

CRH- 3

w0 | omo | e | | moo

. RH-Inlet -

RH-4

“RH Inlet
_RH-5

785 | 75\ 720 | j 5

5Sec, S H
s SH.—.l

790 | g0l o7es | L 31

. Pr1mary_SH;- -

sH -'2 '

3820 |

_”Pr1mary SH *
: CSH:= 3

,Pr1mary,SH‘r
- VSH -4

.:.3550 N B

' “Recorded:

' At téquiréd 'ihterals' co’-aﬁoid foﬁiing

':installed sootblower is. very low

August - 1981

(g)'Sothléﬁérs

During boiler operation, it i necessary that all

.tube.éodtﬁlowers:andlﬁﬁ sootbioWers éhould be operéted

“This will:'

' also help in maintainlng boiler eff1C1ency

- It’ ‘was _noted however, _that' the- number :off"'

foperating sootblowers against the tofal 'number- of

This is attrlbuted

?:to the following reaqons
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. Sémejgébtbiéwer'ian;é_fubes;wéré'réﬁovédfépd:wé?e - 
not'immédiagély;péplacédli:4
,_; Exceégivgtsgéam;léakagg oﬁ:yéiﬁéé_and/ﬁrfléﬁéé:tuﬁe :-

Padkiﬁgsl:: ) . o
. 1§: is .théfeforg,' $uégesfédﬁ}tﬁag':gll_ défégtivef
'soofbloﬂéféj :shouid'. bé_:'immédiatelj.. éﬁd“. propérlg_
-repéired s$7;ﬂa£¥tﬂéy:§§ﬁfBéfeffeétiveiyjused while
"the #nité ére‘dﬁefét{hgﬂ  : S |
"Tﬁe §efceﬁ£égé:gfiépéiatiqg'éoctbloﬁersHiﬁ a1l
-units pf_Gardhéf/Sn&def'TﬁefmélfPléﬁt'gicept'é—é.ﬁhich.

. 1s under pverhauling are as. follows:

No. offoperAtiﬁg:Tﬁbe”§6§;b;owef (Air,Heaﬁgr)-
'Numberrqf:Instéiiéd S0é£bl0§é¥ V |

'24'(2)_ o i 5 e 24:(2) R . 20 (ij?
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.Tur_‘b ine

1

_ ii'-_'
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(a) HP, IP, LP Turbine

eNonamageioﬁ'torbine-blaﬁee;;

G_g_fuer”

'DeL. 28, 193;:;,

ivShaft vibration ‘was observed to be increaslng tor

_6 m1ls on’ the lst ca51ng, front (P01nt #7 on

"vibratlon recorder)

'ffMarch 30 1982?“**

'After 6 pcs.- Cof" condenser tubes- were ffound'
:1eak1ng (upper portionu A 51de),; ‘turbiﬁe: .
:inspectlonfwaSﬂconduoted Found two (2) broken.:

. blades (1&0 mm & 110 mm 1ong) at’ the last stage:

'_ turblne 51de.‘f,fﬁ,3:“

i

LP-turbiﬂe'(turbiﬁE“end) On the last stage, the .

' six (6) broken blades were cut to a ream:mlng a
1ength-of_485‘mm..

§-1

- (i)foef_-dct"ﬂ'ﬁﬁ,' 1981, [?exoessive vibration

‘occurred on the 'LP casing ~causing -unit
" shutdown.
-Mag11aflux . t:e'sting - was "cond'l_ictéd.- on the

ﬂ:turbine blades, the result of which revealed-f'

several mlnutes cracks These blades were ..

r__cut —off hoWever,.the diametrlcally opp051te

o '[blades were not cut._f




(ii)

'_.sf;f141'5~ SRS

Saveral expansion bcllows were found damaged

fThese were replaced with new spares.:':

'Locatlon of the bellows.'

- Oné (1) = extlaction of LP to LPH#Z

”HOne (1) - extractlon of LP to LPH#I

 'Qne (1) - left crOSSwunder plpe cracked aL

(1id)

Gv) D

@ Vi

: the Welded portlon..

Thc No. é bearing was found w1th a heavily

-scored babblt.' Thls was replaced

During test -run of the turblne at rated speedf.

'aud.ullO .MW, bearlng :#5.:u35' v1brat;ng =
cénccssively, Horizontal 5.2 mlls,'aﬁial?S;S

mils.

Vlbratlon was caused bv ‘the unbalance in the

turbine blades : since 'the dlametrlcally

"opp051te 51des of the trimmed—off blades were

not-cut.~

(vi)

There is the'sumﬁarfiufthe blade failure as . -

'ué-fesult_othhe.uégnaflux.
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' TURBINE END  Broken-off Cracked Desnted With Erosion
CtastRow . 00 o 12 4

2nd to the last yow 1 9., 32 0

| 3rd co-the last row. 1 R
:_.-..-f-'S'uﬁi{tfo'fal- e 10 L6 o
..Gen'e:ratc.n:..‘.E:m:ll' o .

2nd to the last row 0 1 - 2 0

._Sub;—total S0 4 }_5 0

TOTAL . . . 2 6 76 4



Turﬁiné_Sidg -

BLADES

Last row ”'-.-

'-_b1ade 1o, 18-
blade no. 47

. 2rd to the 1ast row '
" blade’
“blade ¥
‘blade’
- -blade-
: blade

blade

. -3rd to the Yast stage
‘blade: .

blade

blade’

© . blade

- blade:

._‘blade

- blade

~-blade

-'b]ade
. blade
© blade

no

no.
no.

no.
no. .
no. -
no..
no. -
no.-
no';

no.:
no.

.u46-_
no. .-
no..
no..
no.
1no.
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'MEASURFMENTS OF CUT -~ OFF. BLADES

“Remaining 1ehgtﬁ'in mm. . Remarks

334 ' with crack 346 mm from root.
334 . ° - Opposite blade of No. 18

aiA1]sbther blades were preV1ously cut to 425 mm

1'Br0ke off '
R Opposite b1ade of no. 46
240 - . 01d cut:’
240 oo 01d- cut’
288 =_ o 01d cut
St 243 Qld cut. : L
A1l other b]ades were cut to 315 mm rema1n1ng 1ength _

200 broken
260 dented
260 ' =do=

© 260 : - =do-
260, - “-do-

.. 260 - =do~ .
20 -do-
0T o 00d
260 . . dented -

260 - ~do-
260 : =do-
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*Generator Side

 Blades ~~ Remaining length inwm Remarks.

. 'Last Stage

“Blade"no.:3 ... .335 C w1th crack 337 mm” from
- blade.no. 4 . oo 335 ~ With crack 352 mm from
biade:no.’ 221,_ ... .255 . 01d cut-opposite of no.
.b]adeg;Tf- G 255 0Vd ‘cut-opposite of no.
blade no.:32 - . 385 . .. ..Opposite of no. 3
© blade 'no. 33 355 ~ _Opposite of no. 4
~blade na. 255 0ld cut.
blade no. - 255 01d cut

-2:thecond 1o the Tast stage _—
‘blade no. 63 SNE 300 L wmth crack 311 mm from
: A]] other b1ades cut to 315 mm ,

3. 3rd to the last’ stage
No blades cut.

root
root’

5L

52

A]] others blades prev1ous]y cut to 425 mm -

root
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Puring - overhauling, circulat inspection of

- the  last: fWo'HStages-;reuealedf,aomc_ blades with

crack initiation;_ Magna—fIUXf'tesf;.cn uthe:_LP__:

blades;ﬁas conducted_and 69ablades_uere;fcuud

~with crackuall.locatcd,gt}hardened'1eadiné edge.
“At ‘the LP -1 turbine, blade -stages with cracks

: (last;.twoA_stages .at thef,turbine 'eud'fand last

Stagefat*the‘generator_end) wereﬁtrimmed to_320'

‘mm- for the last stage and.225:mm7for_the second

tc;chellaat stage --exactly:tclmaintain balance.

fLikeuise;_ at . the LE -2 .turﬁiné, the last two
. stages were trimmed correspondingly to che same

.lengtﬁ.‘f'

" August 19, 1981

Afterﬁoﬁethauling:the.uuic was placed back

"on-the-line", - .

Decenber 28, 1981
- BetWeeu'SeutEmber'iOI 1981 and December 25,.

1981 the main turblﬁe experlenced several cases

of excessive vibratlons.: Chattering of the HP

control valve spindle:was-llkeW1se.experienced,

_ During this perlod, maintenance repalr works were:

o made to correct the Problem.w.*,-z'c'

-'However, turbine vibration 'Stlll persisted

evcn after the balancing of Lhe turblne.-. The

.,following items were considered whlch could have

caused the vibratlons:
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(i} Unbalanced turbine
ﬂ(ii)-Demage-on:Beatings'

-L(iii)~Damage'on other  turbine parts

It was finally decided ‘to put agaln the unit
“on. .overhauling as’ the excessive yibration maf
' badiy affect the other tu1bine pares..

Herew1th are the trouble reports “of the un1t.

-Between'August 19,-1981-and December 12, 1981.

' AuguStfés; 1981 .
 §heta0Wn 'caused by de-bugglng eperatien;
'Replaced HPCV To. l velve -Splndle. :.Reelace
. worn-out valve_spindle of HPCV No;:2r  |

.September'iQ,-l981

. Hunting of HPCV No. 1, No. 2, & No. ‘.

‘Seﬁfemﬁer~13;5198l

  ﬁnit_ ehetdpﬁe;'duen-ﬁe“ su&den.-ibad 'dtepﬁing
Jfrom ‘1402 Ewe_td' O;Q. frpeble eh'3the tufbine'
hydreﬁliclgovefner;f | | |

”._September 19, 1981

Unit placed back "on- the—llne

"September 21 1981'

HPCV No.: 2 valve spindle etrongly chatterlng.

. September 25 1981
Unit shutdown due to the’ 1ncrease 1n chloride
ef_cqncentratlon.-l‘During- thle:'outage; 1nspect10n_

1eﬁd-repeif eﬁfHPCV~N6.'i'and_No;'Aeﬁae made.
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October 8, 1981

_Unit'placed‘back "onﬁ&he—line".. But HPCY No.
2~vélve'spind1e wés'still'éhéttering'strohgly and
was taken off- service._ |

October 10, 1981

ﬁﬁit "off=the-line" - due fo excessive
: vibration'of thé main tufbine beériﬁg ﬁo. 1. Thé
'follow1ng magor JObS were undertaken..
i. Reallgnment of CRH header line = to the.
.non;féturﬁ'vaiﬁé which was found misaiigned.
.ii; Replacément of one beam sﬁpport rlgld hanger
',1n the CRI line. |
iii; Checking and adjustment of all constaﬁt

hangers.

Nbvember 1, 1981
| - Uﬁit'place bagk "bn;the—iinef,.
.: Major obseryéiibﬁs: |
| i. HPCV& ﬁof. ZHIQhéttetiﬁé. was 'sﬁill ‘evidenf.
”This.ﬁas fékén:qff;éérvige.. |
..ii. Tﬁrbiné"vibratian' on  béariﬁg No.  1 still
..exceedlﬁg the allowable 11m1tat10ns..

November 20, 1981

“Unit shutdown Major repalrs.' .
i. The CRH pipe hanger whlch was adjusted before
was returqed_tq.the_orlginal positlon..
ii. HPCVle.-l val?e SPindie wés fodnd.Broken.at

_ -thefthreaded.portiOn.
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-NoVembéf 28, 1981

E .Thé*tqtboégeneratOI-set was rolled at 3600
rpm buf §fétf6ngfénd,unﬁsﬁal_sohnd was heard.
Tuxbo;get:was manuéily fripped,

December 12, 1981

« . The unit_;was;;placéd back “on-the~line",

Turbine vibrations were still above limits.
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d. .Turbipe Aukiiié#&
(a) Main Con&enser
100 6=
| Total No;-of iubeg - S :.hia,748'
'No;:of_tﬁbes plugged ag of June 15; 1979: 549
 %_p1ugged | L ' N :7-3;72
CIn the_périod pf:qverhéuling.frOm'Oct.'24;_1§7Q_t0
Jan. 12, 1980, ailftﬁsés were replaced with those
‘of cuprﬁ—nickél witﬁ tge_Sfiginal pf'a&miralfy.
i, 6=2 | |
Total No. of tubes o L 24,400
Né,_of'ﬁuSQS‘biugged as of Apg. 4;f1982: .266
zfplugged e R 1.09.
'7iii,‘:§ii | | |
 .To£al.No; ;f_tubés K .  o ;_: :. _: _éégébd
.No._othQBésﬂplﬁgééd as of Jdiy'ZS,fi982;.255
%'piﬁgged" , -'  .,-':'_ .  - : 1.05
Civ) s2 . |
Totéi‘ﬁd. of fﬁﬁgé _ PR _:' 'ﬁ..34,800
‘NbQ-Qf t§bes.plugge& as 0f_iﬁﬁe 2,.1982:: 58
_ '%_piuggéd ' o :  o ;._. | ‘: 0.7
e
(i)' 1-LPH
-.Totéilﬂbf.df‘tubeé R IR 509
| No Qf'_tube.s 'plugged- as.c;f Mar 23, .1.95._30: .2...

% plugged - L 03
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(ii) 2-Lpm
. Total No, of
" No. of'ﬁubes

% plugged

150

tubes"

pluggéd és

(i) 3-LPH. -

ii.

_Total_No,’Qf

' No.-ﬁf'ﬁubés

4. plugged

G-2 -

tubes

plugged as

(1) ifLPH o B

" Good, without any

(ii) 2-LPH. .

_ Totai No. @f
‘No. of tubes

. %:plﬁggédr_'

tubes

plugged as

i(1ii) 3-LPH .

BT

 Total Nd. of
:No.fof tubes

 %*plﬁgged

S-1

' :Total No. of

- Total No;ﬂof:

No;-of;ﬁubéé

% plugged

(11) 2-LPH

. No..of tubes

% plugged’

tubes

plugged_as

‘tubes

plﬁggéd:as

tubésg;g*_

plugged'aé

of Jan, 22,

of Jan, 22,

tube.leak i

of July 24,

of July 21,-

of July 10,

of Mar. 7, 1982:

L.
e

1982

363

0.55

1 229

1982

1982:

-
H

19821

6.98

- 539

0.55

540

59

: 10,9

.
H

1980:

508

0.19

7,05
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(iii)'j—@gﬁ' o
 Tota1 No., of;tﬁﬁes‘ ST ..: 539
No. pf'iubes'plqgged‘as of'Mar;‘6, 1982: 235
% plﬁgge'd S ST L e 43,2 .
Whole heéter Qill be.feplaced &uting-the.coming
unit oﬁerhéuiing {plan) :?'82 ' -
iv. §:§ |
“.tiﬁ;FLlfLPH .
Total No. of tubes . .t 835
No; of'tubés'ﬁlﬁggéd ésfof:Maf*14; i98i:. 2; |
% plugged - _ ;0,23
(i) 2 o |
Total No; of'ﬁubeS" a  .  3 | .5‘7555
‘No. ‘of tubes piugged-és bflju1y124,'198i;;135-.
% plugged _ ]:;'. ',". . 17.8
“(111) 3-LPH . | k
- Tdﬁal No. of:tuﬁés e .'uf.-_ L  i' 1906
No; of tubes pluggéd:;s bf'ﬁay'id;'1982? 12
Z plugged B ) ._ : ‘i_ :Zf : 1;32.
(c) HPH. S s | B
e
@) ERT
.Tdtﬁl No. gf:tubeéy"*' _- L ._ ' :: 440
ﬁg, of tubés biﬁégéd éé QE’N6§.~6{ i98l£ 5? .
'% plﬁgged '1;'“1_.  e :-,-:.  - io12.9
(1) 6-PH o

No plugging
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ii;'-c—i
(1)  5A§HPH7"'~
1”T0téi_ﬁ9:‘0f;tgﬁes_ —_*.  u._ T 633
:'No.‘of‘fﬁbes:plﬁggé& aé;éfaﬁﬁiy"io, 1982: 1
f5%_plﬁgged -_;; :' R ;  - ”' L0.16
(ii)=_5B;HBH“ | .

‘Total No. of tubes 633

.

.'No.zof.fubes plﬁggéd-as of May.B;.1982 5. 1.:
l%'plﬁgge& '. Nt ‘_.. S - 1 0.16'
. (411) 6A-HPH - |
Total No. of tubes .' o em

40

..

.No.:of tﬁﬁes ﬁlugged as. of Mar.'31; 1§82
.Z plﬁéééd,: ; .ﬂ L R : 653
- (iv)’ §B?ﬁ9“:' |
Td;al'ﬁo,”of-tubes_,':'~§q,:f;f_, L 633
o :Nq.'ofiﬁugés‘pluggé& ééiéf“Aug; 4,:1982¢ﬁ 94
iii."éiij:L-_ PR | :
(1) sA-EPH
Téfél'No; of fﬁBes N :_.:  | . 'fﬁ.:£ 1633 ;

a5

s

No. of tubes plugged as of Mar. 19,1982
' % plugged Lo SRS R - _5.53

(ii) SB-HPH -

_fTétaiiNbL;of?tgbgsf i%... | 633
:_'Né;_qf £ubés:§iugged ésquil982-..‘ , _;' s
. Tu$é7Bﬁﬁ&iéfrép1ﬁcéd_du;ihgéovgrhauiiﬁg:ﬁf;Méféh,

to April, 1977 — % plugged : 16.74 .
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- (iii) 6A-HPH.

Coive

‘Total No. of tubes . . i 633

 No. of tubes plugged as of July 25, 1982: 12

ZPHQQﬂ_ R . 15

5-2

(1) SA-HPH

Total No. of tubes 749

Nd;”of tubes ' plugged as of Aug. 27, 1982: 295==

.Z:piuggéﬁ R S 39,3
,Heater:Wasffeplaceé during ovérhauling of June 26

'tb'AugustQ1979.‘.'

(i1)  5B-HPH

_Total Mo, of tubes . ... . :.749
" No. of tubes plugged as of Aug. 20, 1981: 123
'  Z.piﬁgged- : e  ] SV '_' 1 16,42

Heater was replaced-during.unif_oﬁérhauiing in

Maréh 1982.  o

_ (111) 6A-HPH .

L Tdtal No;tdf:ﬁubeS-,; '7' - ;-_,‘g . 70?

- No. of tubes plugged as of Aug. 28, 19813 229

. zﬁﬁiﬁggédsli,,=g S ST 32.3

iﬁéaﬁéf wgs replaced during the unit overhauling

of March 1982,



(d)
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() omemn |
‘Totsl No. of.rﬁoes-"':_"' esﬂ _51”: K 70?
”;No.'of tubes plugged asg’ of Aug. 28 l§81: 3241
% plugged : | r. '_:‘. S fr‘:QSrS-'
'6B—HPH_was puf:off to.service-as e resoir:of ex-

cessiﬁetrobe.leakr

Condensate Pump e
l -B.: Pressure gauge at: suction stralner outlet
7 ‘is not provided for condensate pump,_
5~ l-A & B Same' as above i

- FOI “the purpose of fhe'_ihspecting of the

5clogg1ng—up 'jﬁf ' Suction strainef : outlet it s

recommendable to flt each one (1) pressure gauge at

'the 1n1et and outlet 31de of it.

(o)

Clrculatlng Water Pump
'There exist must leaklng by plttlng at CWP

d1scharge condenser outlet,_and patch weldlng repalrs-

' }-are applled. .But, early-replaCement‘of~the_defectlve-..”

'iﬁoart5WitE‘smeiler thiEkﬁéséuéhoﬁla'Be'ca;fiéd ouﬁ-bY:_

*1measuring the 'pipe thickness._V:Insbecrion oon_ fhe

: :reverse washlng ‘valves should be done ‘at the same

*time.-

Circulatlng Water Pump of G- 2 B has been replaced

'during the'overhaul of'thls time and reverse'washlngfl-

.#eives have been inspected-alresdy,_’
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() Auxiliary éoQLingswétéx_S§steﬁfué4§fggcﬁaﬁgérfg
By G-1=A et e - -
‘Tq#aijﬂo, of tﬁbes '¥L3&~;1618;
'ﬁo;-qf tﬁb#é plugged Efaﬁ€2'

- % plugged
1. Gel-B

Tbtal:No, Qf £ubes - _:';1618'

-

'Nb;'of'£uﬁes plqégéd.=' - 261
Z ﬁlugged- . .‘ .F 3;  16.3
:beéliNd.fgf-pﬁﬁéglz : ;1'1340:4

110

. oe

: No;zéf.tﬁbés-élugged -
% pluggéd ._1_ Lo 5079
iv. 'Gész  ' = | |
| .foﬁai:NQQ df £ubés=-' b 1840

92 -

s

" No. 6fifﬁ5es;p1uggéd__

% plugged s
veosleA |

’.Tétal No..bf tuﬁési-l‘-fZIIBAOH

. No. of tﬁbes.blﬁgged g 2 -

.

4 plugged oy 0.10
vi. S-1-B

Total No. of tubes . i 1840

.

.No.'bf_tubeéfﬁluéggd 124~

% plugged .. i 6.73
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