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 wen 458

 '§:Thié:héétgfrhéé £h;ée kB)_igVel:cﬁﬁtfoi

valves namely: BN-18B (HPK #5B to deaexator),
§N418E (ﬁ?ﬁ #5BiL§ﬁf#3)~5nafﬁﬁ-1éé (ﬁfﬁj#SB:;6 
'¢0qden§ér)i VEBN%LBB:Tis:'is;1Htgd;:by;}tfoﬁblé

Hf"hence-thisiié-aﬁrméﬂﬁal-éﬁ;tgﬁibn.ﬁ:ﬁNIISME:is.
toﬁ éut6maéic édnt?dl,'BN-iéG-is:isélated”by_

" trouble.

ORI

| This ﬁéégér hés_ two (2) 'lévéi:'ééﬂéfgl
_véiﬁés,]BNélfB (HPH #6A tq HPH;#EA){is.out qf'
1ééfvi¢e._dﬁ§u tQ.;the"risblation:”éf HPH  #5A.
BN-17C tﬁ?Hi#ﬁA ﬁéfcondeﬁséfysis;isolated-by “
trOuélé,__.ﬁencéf. &his is--ﬁbeiﬁg: oeprated

'1maﬁﬁéllyi.

HPH #638.

; T#ié'.hééfefi'ﬁaS  fwéi?(ijh“ievél contral
ﬁaiyésg. ‘BN:;TB,"(HPH;”#637ftéf!ﬁéﬂff#53). is
:,_isplétedrbyffggubiéfﬁgt“épﬁiq}Bedcantiélled
f.mgﬁuaily_' BN—¥?C:kﬁPH:#5B £§ cbndeﬂé;rj.ié

6ﬁt30£73eriC¢,-contfolfis=made;ﬁaﬁually, '
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iii; ﬂMél-Feeéhetef;heehef;pfebiemeEwhiCh;hesthhe?“
_iis,hbv pfesshre?feedﬁater;heétere-

. _ﬁ?H'#i éna-i?ﬁ_#thég_ﬁp iﬁhedieteﬂpfOe
hlem;h;However.LPh.#3'hae'semefﬁrebieme‘whieh
:ﬁueei be= eoheideféa;'i:LPHhT#S}ihaS;;j;et; beén
‘iéplécéd;&ifhﬁahnéw ééﬁ 1est;Jely, 1980, but_
'Stlll the problems on ‘tube fallure 1s per51e~h
tEnt.:-Thie_heater hae«a trqublesbme COndeh~
sahe'dréih sYstem;"' |

' Théreeare;tﬁoj(2jj§§£déﬁséf¢ dfainrlihés
feﬂtéringlieﬁ.#3:fr5m HfH,#SA'eha:HPHf#SBh fif:

. these draln 1evel control valves malfunction,_.

'LPH #3 w1ll experlence plpe hammerlng and/or.' 2

'by thermal stress by flushover and/or dlfferen—‘
.tial tempetaturé’between HPH #SA and HPH-#SB. |
JICA team belleves that the cause of tube
e fal]ure in: LPH. #3 is - caused, by any of the

above.cohditions.

.'~:_(iiﬁahighéPreéshfe-feedhafer;héeheis_”'-
| HPH #SA has more plugged tubes greater'
eethan HPH #5B although these heaters are identi—
-hfcally similar.- Moreover, the level controller"
=f.of HPH #SA is in a bad conditlon than that 0f .
HPH #SB"' . . ) IR |
. in HPH #6A and HPH #6B, the.same.chndl—

lifions are_exlstlng.'



1v..RLcommendaLions ior feedwater heater tube failure

(i)

T _ repair/replace all drain level control

'sybtems of the feedwater heaters at once.

”Tﬁ‘maihtain thé dféiﬁa1evéI cohtfoi"on\fully

“-gutomatic control operation. However, if the

“ﬁ:level'cbntrol,wiil:be-on'manual ohgtation'for

short period“' én'-operatof:'must closely'

~;,mon1tor and observe the draln 1evel at .the

"31te,

'(11njkthe'”évéht ‘of ‘unit Ttripping5rby-‘éome'

,V”acc1dent, and hammerlng Qf - the rfeédwaier

,occurs s operators nust _1mmediaté1y' isolate

:'jallrextrattiﬁh:lines,to-theffeedwafer heaters.

'1f§iv)f' 

‘Tt the . evéht- of "_replééi1lé.- ‘0ld - feedwater

'”heéters; With ‘a fhew.aone;j ‘the ~fdiloWiﬁg:i

'_.conditiﬁhs'on_the oldfheété;sfmu$t5be“checked;

* . Pull—out or: ':éut -:s.."amp'ie.s:;.'_{_)'f “the :'.ﬁlug'g'éd -

jtubeékad:J analy51s,,'of :tﬁbé ;failﬁfe'
'.especially at these po1nts, tube sheet
’}baffle plates,. steam. 1n1et portlon and

_casing.L

'?fDetermine the cause/causes of FW heater

:;:tube:;fa;lures,{;gAfter determlnlng fhe




5o

'«causerpf,tube failure,:ihitiatefremedial"__-

| measures and countermeasures to provent
-*tﬁ?Jfééutyéegeﬁof:the:s;ﬁe failefés; _
© Maintain’a " permanent record of the
. data ;Ohtéiﬁéaciéﬁfiﬁé }énaiysis “and théagﬁ

. corresponding recommendations.

'g'CountermeHSutexf6f=tuberleakage-in:feedwater _

3heaters'dffﬁ—l_

Presently, there ‘are plenty of leaky tubes 1n‘

':the feedwater heaters._ These tubes had been plug—
7ged but stlll tube leakage could occur anytlme.

.NAPOCOR already replaced two_ sets ‘of feedwater'

':iheaters;since-tne.unlt-was-comm1551oned Agaln

:theae same heatere have experlenced tube leakage
‘to an alarmlng degree such that NAPOCOR may have

to replace them agaln in the near future.'

JICA-team found.out that'there were'no'analy43

'_519 report on " the cause of tube fallurea in the-

Jffeedwater*-heaters.-- Normally, WhenEVer NAPOCOR :

'-;freplaces a damaged feedwater heater a thorough.f”

_,”analy81s must be made to determlne the root causef .

8 of tube fallure. tTh1s:way, the_correct counter=
ﬁhmEaSUIé will be‘eféfmuiated;%td”zpreventV'tube::

'y_failure.;_fh:

JICA teanl would llke to propose a counterw e

-:measure on feedwater heater problems whlch JICAh

'1”team had experlenced Wejhad-experieneed 1eakage
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of many tubes at-the feedwatei 1n19t part,.,aﬁées':'
;  of which are as.. féllows; | -
(i) Eddy current of the feedwater which occurs at"
'5ﬂ££uthe feedwater lnlet in the water box.
(11) ngh veloc1ty of feedwate1 in the tubes.and
:.solid matters in the feedwater..
(ili) Material of the tube and method of preserva~.
-  t1on to prevent éorroslon durlng un1t “shut-
(ivj'ﬁH,ggémpéfanIé;'aﬁd diéé0}véd oﬁﬁgen.6f feed;-
f;atéfi-:' o P L
_Cdﬁnﬁéfﬁgésure df?theée-céu%és_é%e aé:f¢il9wé;
dAsﬁ-A”-
A sttalghtenlng Vane of the bellumouth type and:
stalnless steel insert in the feedwater 1nlet of
£Ubes are insﬁailed.sometlmes | i

. Flg 5M-38 COUNEERMEASUREG FOR FBED WAIER HEATER LFAKAGE

=

: Q'_jﬁff; ,f":'J:{-'H;Ihleﬁxéﬁtack_:-: -
. Feedwater = *f“[*arflf,-rﬁ C
: — - :

= Tube insert

"3'Tﬁ5e”5hee£

Bellmouth
i plate .

. Befdreé improvement zfj":“fffﬂfafiérfiﬁérovement,1,
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CASE B

To maintain the pH value of the feedwater at 9 2

CASE C
preheat the fééﬂwatetl in ‘the 'deaerator by

: -aﬁx111ary steamjddring‘ﬁﬁitﬁétarf?ué;;
GASE D.
Metﬁod. of presérvatlén of heaters_ duriﬁéJluﬁit
“:shutdown,, For a short term shutdOWn (few days) -
:fiiliﬁﬁé=heater_she11 (steam side)_with auxillary
-_'Speém.isfbﬁ a'loﬁg'termfgﬁUtﬁﬁw# - ﬁiil'the héaf¢f -

.éhellu(éteam'side)-wifh’hitrogén.f

_(e) Heat Exchangers

Anal331s of M 1 (Flgure 5M—39)

(1) The total number of plugged tubes are- few
.'For ther A—81de there are 10 pcs. (0 49/)_
‘,}plugged tubes whlle for the B-51de, there are
.f16 pcs. (0 784) plugged tubes -as of May,

1982 P | |

'{ii) Siﬁce”Feb 1981 the 1ate of the number of
;;plugged tubes has increased gradually. ‘Hence_
inspectlon of the heat exchangers must:'be "

ol carrled out occa351onally
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In Mai, two (2)-100% Capaéity_Heét'Exchangéﬁs..

:arg,.in 'servicé, . 1f trouble. occurs in ‘the

existing set-up, the tunit will be-foréed_shutm
down, as  there’ are no more spare heat ex-

chahger,.'”Howévér; 1f"additiqnai Zhéaf 'ex;

‘changer . is installed, a:spate heat exchanger

:'Would be avaiiéblé.

ii. Analy91s of M—Z (Flgure SM 40)

(i)

(11)

(ii1)

(1v)

As of June 1982 MwZA has 696 pieces - (19 067

;total of plugged tubes.--

As of Sept. 1982 M—2B has 67 pleces (1. 835/)'

total of plugged tubes. .

On M-2C the total no. of plugged. tubes are 55

- pieces (1.506%).

M-2A has. the;‘ﬁostf_ﬁﬁmbér ?of' plﬁgged;tgbes.

:.This*is'éne,offthejtauées in.using fhis'héat"

exchangér'continhously

1hese heat exchangers muat be serv1ced on

L 1& rotatlon ba31s. When NAPOCOR conducted tubej

u:plugglng on the B and C 51de, JICA,team found‘Z

uout that there were plenty of rust -oni: the tube

Esheets, some deep corr0810n of the tube sheet

and plenty of clogged-up tubes by forelgn

matters.
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iii, Countermeasure of mailntenance work for heat

_exchangers

When tuﬁefplugging"job .is” carried-out, the

foildwing-metﬁoéimusﬁ'bé followed£ 

(1)

(ii) :

(iii)l

To .. clean zall:fheat_ éxchangér.-tubés_ with

: compreséedfaiffjet. L

To drain tﬁe'shéll'side.offcooliﬁg'Water.

To remove - ruét{joﬁf~tﬁe.:tﬁbe ‘sheet . by wire

' 7775?u5hf »

(1v)
vy
,(ﬁiiy

o (vidd)

Inspect tube sheét:fOI excessive corrosion.
To Weld-and:patch—ﬁp all corroded portiom..
'To-conduttfhydréétatic~tést.

Tﬁ'ﬁlgg'all 1ééky.tubés;.

To fepaint'tubé_sheet.

iv.  Recommendations

(1)

To_prbvide a new heat ‘exchanger ‘with a bigger

-tapééity'ﬁnit fOr M—1,'.In,M;l,”tw0 heat - ex—~

. changers are in service since 1975 when the

uriit: was ‘placed in commercial operation. : The

. capacity of  the .heat . exchanger. is insuffi-

. cient. When one unit is in service, vibration -

"and rumbling sound is experienced. -

(M-1)
- 1f troﬁhle;océurs, with the existiﬁgféetf_
up, “the funiﬁ will._be.'oﬂ_fforééd-’shu£§AOwn.f '

Théfe':is'_hbf:spafe.:ﬁéat”'egéhangér;_  But . if
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‘ NAPOCOR_ihas' a spare heat' exchangef wiﬁh é

bigger-capacity unit,_one.unit Céh b¢ placed:

in repair work.

To fgpldcé;fby?éass ‘valve of level control

" valve of the house service water head tank for

‘M-1 with a new set. (M-1)

=_.Tﬁi$ byfpéés'ﬁalve has.shéafed—off.valve

‘stem. Operator could not  use by-=pass valve

,during'emergency situations.

C(ai)

To  repair the level:‘tontroiler"as soon ‘as

possible and place it .on autematie control

3-fuﬁction.'g(Mw2)

(iV)_

To repair the'flow meter'andfrecordiquéntiﬁy :'

£ 6f”make-up7Wafer:in7the operators dai1y'log

" $heet. ' This record will help monitor the

- ‘quantity of make-up ‘water, in ' case the_

”-“qﬁéﬁtity:3risés;wrtheifposéibilityi'bf tube

'V;j7féilﬁfe‘inbthe_heét'exchanger pouid'bé'eaéily

©detected. © (M-l & M-2)
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Fig 5M—40 CONDITION OF PLUGGED TUBES OF HOUSE SFRVICh

CLOSED CYCLE HEAT EXLHANGER TOR M2
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“Generator

Generator is: apparently runnlng in good eondltlon now

'but hydrogen pressure is raised: up to 60 psig from 45 p31g

designed pressure accordlng to manufacturel recommendatlonf

) and hydxogen Lemperature is around 46 to the design_

-.temperatnre of QG_C. Aocordlng to the report by manufac«

turer, hot spots atfoore eud.ware;iound durlng last;annual

' OVerhauling-ahd'installatiOH-of ondér'exCitationilimiter

are“recommeuded:by KWU, Detailed:report is mentioned’ at

~section 5 3, 1 l)

Hydrogen gas consumptlon is 2 bottles a day and thlS

:is'seemed too high.

H2 gas drier is not in service.

Recommendatlons

'(a) To perform detalled 1nspectlon durlng annual overhaul"

'w1th manufacturer s englneer.'

(b)) To operate in lagglng power factor (rated power factor

O 9) w1thln the range of new capablllty curve,

(o)-To malntaln the hydrogen purlty as hlgh as ooss;ble. B

.(d)'To decrease coollng water temperature by 1nstallat10n'

of_'new heat exchanger. and to .clean hydrogen gas'

" cooler.

”r(e)iTo‘perform_rootine test of seal oil baok—uo.systeo'

atrictly.f‘

(f) Toﬁpot:H2 gés dryer_into oervice;
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'(g) Tﬁésé 'f§C§mmeﬁdatiéhér are based- oniy  0h :0u£éidé1
| .oﬁéérﬁation; the'iﬁtérnal_probiém”éuéh as iﬁsulétiqﬁ
tﬁoi-icqii ;éné; hot géot:fbﬁ .thé. core eﬁd»lsﬁquld..be
J'_&iSéﬁSQéd}:with;'tﬁé maﬁﬁféctutéx, in order. to_'find"

. dounterméasures. .

.. Remarks:“~J
. Item (a),"(c), (e) and (f) of the above

. 'tecommendations are applied to M-2 unit..-
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.f, Control and instrﬁméntaiion'
(35 AuﬁomatiC'Bpiiér_Cdntrél Sysfem*H 
i. -Pféségétéonditiﬁntof M-1 Unit :
Aufomafic coht?ol-éysﬁéﬁ $f~3oilér.ié Béiﬁg
opéréféd'&ﬁ ﬁanﬁal.pdsitioﬁ éiﬁce'éftér‘abdﬁt}tWQ
-mon;hs 'frbm iast .§nﬁua1,_shutdowﬂ,'_FébruéryIJQZ,.
.1980'—‘Juiyn9,_1980 dueffb;océﬁ%eﬁée 0f-hunting in”=.
tﬁé fgedﬁatér ébntfoi-syéteﬁ.“i' |
'.Fihégfﬁhiﬁg‘and_calib;ééionfwere-perfbr@édﬂby
:Siemensf Eﬁgiﬁéefs.'ahd élant ;bén£fb1‘ éngiﬂeéré.
during'théﬁlasﬁ annual shutdqwn;:tﬁen the auto-
maficréoﬁtfoi system had Beep:put?intb automatit.
 Qpérati0ﬂ but after tﬁo mdnths qf'0perati0ﬁ hunt~
- ding océu%ied.inﬁgoﬁerﬁingfé§;tém_bf.the t@rbiﬁé
:driven.ﬁoiléf feed pump-so‘thaf all cohtréllers_
fweréépﬁtiiﬁto manﬁal'p05i£i§n. ”Eﬁer §iﬁce, the.
augdmaﬁicibbilef'ébhfrbl‘syStem has nat bééﬁ puf

into- automatic operation.

(15 Féedwaféf_CQHfrbl System
- Regﬁrdiqg ﬁhé'go§§fninghsystem.of TQﬁEP,
tﬁe. following phenomeﬁa are fépofted by'
*.qpérétor;
* 'Gﬁverﬁjﬁgf:ﬁaivai'has  SIGQ .résbonse in
ménuai1oﬁéré£idn
L Tﬁefé was ﬁﬁhting in'éﬁtéﬁatié'opergtiqn:
* ':15 bféer'tﬁiévoiafﬁﬁﬁfiﬁé;;éfaftfﬁp;dééidé

"is around. 70% opening and speed adjusting



-l(ii)

device 1is. afﬁuﬁd  362 .but 7on_ ndrm§i

'préﬁeduré,=sta££ru§ldeviée sﬁdu1¢_bé lOd%.

ﬁﬁéﬁjthé_spéedraajusﬁing dévicé shauld be .
 adjustéd;ffdrn-ﬁ0re.-oéeniﬁé QE“:QQntrol"

valve.

'Air'?lqwaontrol;Syét&m""

A-gide flow transmitter has been defective

and now waiting spare part delivery and cont—

rol inlét vane has slow response in automatic’

. operation.

(ii1)

Steam'Temperature'Cdntrdl_ﬂ.
- “Air leaks . from Cqﬁtrollér‘é “¢Qnﬁeétion$
were found and fixed alreadY,andfit hqs:béen 

tried to- put. iﬁto-'éﬁtdmatic;loPeratiqn ;but.

since. feedwater control is. hunting, so it 'is

not ‘put into ‘automatic pperétidﬁ@ 'Adtomatic

operation also has not been- experienced on gas

recirculation  control - and. ‘reheater spray

'.conffcl; L

L)

Fuel 0il Flow Control -

ZJDiffefential -;ypé,;traﬁsmittér: ranged to

 2565000_5lb/h fis_ ﬁfovided; a§tual flow - of

159,030 1b/h which seemed. fo be that if low

"ﬂlpadTpperatioﬂ below 40% of-MCR;is'feéuiréd,

:*yﬁhis trahSmittérf:féeﬂback_'sigﬁal is - not



suffigieﬁt ééﬁecially On'_aécurécy for aupo;
matic opgr&tioh; o

Slow feedback signai fromlfhé‘actgétor and
nbifeedback’signal.frbm-the aéfuatcr in éuto—.
matic:.circuit are:iconsideréd.'as causes.xqf

difficulty in automatic operatibn.

(v)'Tuﬁing ;f Feed;Forwar& Sigﬁal'
| Staticsféed'fdrward_signalléppérehtly ﬁas_:
much diffefénée.bétﬁeég'ideél topdiinns aﬂd_

' existiﬁg; conditions: ﬁhiéh .éré ‘ﬁotedf bécéuse
'thére'are.m;hy.deféétiﬁé-ﬁarts-such as.Bbiier
being..now .ﬁpder'.redpcéd- breésuré ~0péfaﬁi¢ﬁ,
 tufbine_ ﬁhich hésﬁ'daméged u0n' 16w  §ré$éufé

stage blade aﬁd iéoiated feédwater-heater.:

ii. Regommeﬁdéfion-fo Autshatic BbilerfControi_of M=1
-ﬂéintéﬁéﬁce worksi'fo Ee"éarfied'-dut dﬁring
éhnﬁgl éﬁutdéwﬁ.shpﬁld-bé ﬁerf6rﬁéd as'ihdicatéd

in Apéendix. 4  buf£..ﬁ¢éﬁliét  préblém :to' be

ﬁerfbrmed'fbrjM—l unit.arefas:foliows:'

(i) Feed Water Control System .-
To be overhauled régafding;to.fhE'gbﬁern— _
ing éyStem_énd,contfqi valve of't&rbiﬁéfdtiveﬁ -

. .boiler feed pump-ﬁith"Siqmen$ Engineef(é).
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 (ii)ﬁAifif1dw'Contt0i-S;éteﬁ _ 
* }iéﬁla'{:emeﬁt.: 'qf‘ .“1_\;" .' éide'_'air_ : f_low' trans-
,_,ﬁipgéf51.” | |
* :'d§éfﬁauiing ofiVéné:drive:éyétém.inﬁlgdiﬁé
:V ﬁydféuiic uhit:5  . 7
(iii).Séeam;Téﬁpératufé;Cbhﬁrol'SYStQm-
dﬁgrﬁéﬁi'éf:éaﬁtr;i:vaiﬁés;
_ fiﬁ)‘Fuél 0ilfFlow.Contro1.-
. qurhaulvpf.fuéigcontrol valve:.
-.(v) Affér Overhaﬁligg“  |
' : a,.The'éhétgctefiéfiq.curve'éﬁ$ﬁid'$e taken
duriﬁg :éctﬁai--S£ért—ﬁ§ .opéfétién' fof~ sﬁth'ﬁ
'fitgms aS'aif;fiow; feed ﬁatéf fiﬁﬁ,'fqei‘pil
'.fl_é}ﬁ,i | steam i.:empe:ra'ture “of each "_oii.tput' of. ‘the
unit so as €6 adjﬁgf:féedifqrﬁard:s%gnalwin.
, £he étatic,c§n&igi§nS éna.fheﬁ'ghe aﬁféﬁétic
cbpftbl? syétém 'éh6ula"lbe. put‘ ingo' dyﬁémic

- response itest. .

-1iii.fp£ééénéfc5§¢i;iqﬁ,§ffﬂi2IUni£ e

-Aﬁfométi6¥5oiiér‘Edntfﬁl Syéfem.ié1n§ﬁ.put'pn.

7thé éﬁf6ﬁé£ic p6§itioﬁ:inSpite_of féducéd.p;eéSuré
oﬁerépi¢n;“_‘

'l} érétiousiy;;;féé&ﬁé£efi F9ﬁ£F61=fS?StéHF.W3$ on
;manﬂai;oﬁéfa£15ﬁ gﬁétféﬁarﬁhiieveifEfahémitter*is J
.;defecti&e?éﬁ&;fhére'wefé,pqurenge:ofﬂardﬁ.level

l_ Tow: ” triﬁ .A:édﬁéﬁiﬁéb. _;2 Afté% ﬁékiﬁg =.'-.’t;hc'a"."

_cbuntermegsure'recomméﬁded by utiility”éonsﬁitant
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' teﬁm?(héféinéftef'féféréd_td'aSWﬂTLﬁteéﬁ5 ﬁiSpaEbhf

~ed ‘from Japan during July 12, - Aug. 26, 1982 now

the feedwater . control system is maintained . in

automatic operation, .~

Recdmmcndatién'of UTL team is désériﬁéd later

" and it_is reasonable method and similar method is

‘performed in the reéernt power -plant..

_Aﬁtomatic"opefation is carried out ‘in good

condition, but this system.is a “pneumatic’ type,

and so proper- maintenance such as’ overhaul,
calibration, fine tuning - are = required
periodically.

Automatic operation & of  gas recirculation-

' control has not been experienced ever “since, but

these éystéms'also shpul& bé~t:ied'info automatic

~ operation after fine:tuning.

Reéommeﬁddgi¢n“t6AM—2 Au#ématic.Boilér Conﬁf&}
Sysfgm

ThiS sys£ém_Wiii be:§péfétéd éﬁccesgfuilf_in
fﬁture oﬁ;céﬁditiqnjﬁhat'ﬁfope#‘méingehaﬁcéf§u¢h
as phé" bverhﬁﬁlJ énd,r adjﬁstménﬁ[fine' tuning
éspécially on tﬁé:final'éoﬁtrol.elémeﬁt_(éontrbl
valve, égt#at'efc.).ahd*&étéctiﬁg:meaﬁs (Sensor,'

therﬁocoupie'etc,) ére‘given the pridiry.
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"_Fig. 5F~31 COUNTERMEASURE FOR DRUM LEVEL 1RANSM1TTFR

RECOMMENDED BY"TL TEAM

A side S ' "_ _
NS F1xed at 181 kg /cm f"(égl'

S
 {Treo o from drum press.xemir
] Rt D --T"'“" e
. ".-*-'“_"'"__' L '9 S L

Ll e
R LI
S l_,_..,——J )

|'_.-...;

1_:fﬁ\+egf_- 

: S e “.“f*?f‘“”“_'}'}'ﬁ "
low o ;j.new1¥«jn§t§}}e§.§evyge,

to controller

‘-f;ﬁ;sidg,haSghow ﬁd,ﬁespdﬁse,;phéjgférefiﬁ'also-hés*tq

 =;be-m6dified>ééﬁe‘ésLA_sidei.JH
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(b) Local Control

Present Condition f..H

Almost all 1oca1 level control systems and aﬂ .

'-=fsome presSure COntrollersTare not'work;ngtlh M_I‘

funlt and several systems in MrZ unit. '

' Espec1ally heater level controllers are very:'

important in order 't0"protect heater~ from tube

'.ieak S0 they must be flxed 1mmedlate1y..--

And also aux111ary steam control should be-f

‘.'flxed as defectlve control causes a;I: heater:z-

fclogging.

Spare parts' of almost all'*Eontroilérs 'ahdw

“control valves aréﬁbelng’undsrsproCﬁrement process

however it takes long time to get spare parts, ‘the -

1sngest tiﬁsyis already seven mshths;paSt,"and'théf_

_:éqﬁiﬁméhtitafs"aﬁpaféﬁtly.“ﬁéing .afféctédiidsrihg

';ﬁaiting_andfdéliﬁéry?periéa;;'

ii.

fRscsmﬁshdatisn fsf_;bcal;C6nﬁfqlis

”,b(ij gésaﬁﬁﬁﬁdéfioﬁs fsr{M:l-1béallsbnﬁﬁolléfs'afe g

as follows:
* To replace all the feedwater heater level

:_sbhtr011Ers“QWi£h'.anotﬁer.stypé E't‘vhi‘ch.'_::'L'_s

*'pfeferabljr“'dsed by NAPOCOR and Ttdfaa; ,'

.'fix/replace assoc1ated control valve..”'“
‘”&'?‘TQI;éplase“thé5déaerat0r=and'the-hot well _

_ 1evel controller with new type.
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- To. replaﬁel'or fix itﬁe hot well 1eve1_i
_.QOn;rQl:;vélve lwhicﬁa’hﬁgllmugh v1bration'._f

~fdutlngfstarthp~buﬁ-thére wasfdd'vibration’“'

the inltlal commerc1a1 opclation, éndf_ :
,;to flh the inlet isolatlng valve Whlch may
3;hdve seat leak

Vo replace cor . fix 'ahiiliary steam .

' ,‘zcontrollers and control valve._l;],'

(11) Recommendations for M—Z Local Control

'_'To: flx/replace -éll thef_lggal controlv'

'[5.syspems_}gspegiglly' augiliarv',stéa@' préssure

. control, steam ¢QilgAH'steamfcont:QIVénd:dfainff

' system controls as soon as. possible. .

3”(ili)13etémﬁéndafidﬁé,Co@mpﬁ;tdiﬁ%l and}MfZ,;

.*:

'g'Valves.'j;.{_Q31 e

To 'reﬁléce_;btllfig:'Eheimcthe?;,dgféétive
“controllers shown on attééhé&waHle;”

o provide metal tags on which name and

device number ~ are engraved,  for all

" instrument,. cdntrbllgpq -, ‘and " control

7-To 1nstall non return'valve on the control

.alr back-up line prlor to put the back»up :
ffcontrol valve 1n serv1ge..;

,ﬁlo 1mprove purchas1ng system to get earlyl

;Vi;dellvery_of ordered parts_ t-_,_




5 - 351

* _To:prdéeed'prOCUiemept'offnqussdfy spare . -

'_:parté' iu_'énticipafibﬁ.'tb 'pfdpéf maintéﬁ_:'

nance based on past experience.
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'PRESENT CONDITION OF LOCAL' CONTROLS (Sept

. 1982) ‘Noul -

. Name of System | -

controtter

';fﬁ§ﬂir§i'V$1Vé'

" Remarks

' fNo 6A heater draln'-

_control

BN-17a: Tevel .

.. already overha=
;u]ed and. cal1bra-
e ted :

Lﬁak1ng in fTange,
_;em

controller was - |

connectlon

but there's a

va?ve :
- condenser '
-BN=- 17b

“ 0K

6A - 5A BN-17b |
control Valve, oK’

Teak on. 1solat1ng

contro1 va]ve |

HPH No. 5A
not used *

Ménual-dbérétiOn 3

“Na . GB heater draln s

_ contro]

-same ‘as above
_ma]funct1on1ng
Teaking in. _
~flange connection

BN-- 17a

6B - 58 BN-17b
‘Cﬁﬁtr613Va1ve'r'

COK

same as above

No 5A heater dra1n
_ contro1

'__controller -
removeg- -

N - 18a o

'-*5A i3

| A -Dea BN-18b |-

‘No positioner’
: ava1]ab1e

BN- 18f
'contro] va]ve

' ~5A”—rcdnd.=BN4189:”'

controT valve .-
o 0K

WEK 1eve1 contro]?erV
p.R. No. 2059
' Date Prepared

“Honey Well posit1oner -
"P.R. No., 2072

HFH No SA not used

11-13-82

Date Prepared:
1-22-82

7; No . SB heater dralnﬁr S

1 contro1

e forerhau1ed and
"} calibrated -

BN - 182

OK

” f-iss * Cond BN- 1ag

|88 - Dea BN-18b |

No pos1t1oner -
~available

'r.i"sa -3 BN-18e
TTTOK :

K.

OK

Manual operation-due .}
_ " to- defective. s1ght
1.'glass and control -
1 -valve positioner Honey'” )
.__iwe11 position P.R. MMRC :
" No.:2072 i :

o 1-22-82°

Date- Prepared_
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~Name of System | f['ﬁdﬁikoller_,f ~ Control Valve o éeﬁefﬁs_'j:'f'

-”iH¢$WéI}:}¢V¢1_i)u-;f'ei, N - 24a }g}l'fCohd';‘ﬁeeeefbe'f;=Remote Manuaé Dpe”f.l,
o control {Normal) s S BN=66b 7 . | tion due‘to efective
R AT _.E§:§§:}¥gr1eyel} Vibration in ]ow level ‘controller . |
o el }oad operat1on Wi K level controTIer -

: . |'P.R. No.. 2059 e
: cooo 0 ) Date Prepared:
_ ;Rec1rcu1at1on e 1 -13-82 _'
S Control Valve '

0K

}Dearator 1eve1 'f _ E BN 66a 3 'Cond -JCond str TK fRemote Manua] Opera-,
contral: ' o Deffect1ve o tion b
1 o) BN - 24b (3-9)
(Sp11] over) N E coetro}}ee Sl BN -B2 (o8] o
R Control. Va]ve - | same as -above

_ :No 3 heater level H{ -; N - 19a o “#3 #2 hea]er . Menqel,epéfet¥¢ﬁh
contrel - _ _-v0verhau1ed and - BN-10b HTR. #3 level keeps
. A L Re-cahbr_'a_ted : : “on raising_---‘[eve] o

Tk control valve. OK though  the 3-2 CV
) '_3 - Condenser ] s a1ready fu11y

BN-19d | OPEM

| 'control valve B
OK -

No 2 heater Ieve] f BN =200 0 ,_#2_;§#1jheater:;.' On automat1c Opera-
. controT R B R :1"*BN‘;”205 "~ | tion but no“fine-
R S |- overhauled and - cont 1~-#1 .| “tuning because of )
- Re-calibrated 7___1con rol vajve .. Tevel gage defective.}. -
OK S S OK-‘ _ T L
S #2 - condenser.

_ N - 20e
contro] valve
' OK




M-l :'.

Mo, 3

1 Nane of systen |

,:~_céﬁﬁkpiier:_n £ 

Control- Valve

Remarks' "

j[~No. 1 heater dra1nf ':
;ncontro] R

BN-2la
__:overhauled

- and -

LK

S focond,

BN-21b

F | .contro vaive_:
-ca11brated;;.._ .

SR

' .Manua] OpErdtioh _."'

f_; Deaerator leveI
.”g'control T

- -BN-66a-

S No.level
 controller
o oavailable oo

. BN=23a .
- No level . =
~controller -
.~ available .

| condensate :
' :storage tank_-

._condenser 2 set

BN-24b§ -9)
BN-52 (9-15) -

fcontro1 va1ve

oK

Jsp111 over
BN-23b

Mot used

f!Remote Manua1
- operation due to

défective Tevel

_fcontroller

| W &_K ]eve1=-‘
“controller

PR No. 2059

- Date prepared:

1-13-82
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 :_Néme q%fé&efem"_e

Controlter

~ Control Valve |

- Rémarks .

l'”Fuel 011 Tank No-

__Bottom heater

"'”Temp.;cqntrqlri -

o

,Temp}lbontrg1“ 4

LK

BT

Manua] operatlon
. replacement due to'
oil contam1nat1on

1_ P.R. for copper tube o

#2714

B Date prepared.'4/6/82”

Fue?ebﬁléiéhk No

-Suct1on heater
e'Temp contro]

1

oK

- same as above -

'Fue1 011 tank No
_Bottom heater '
temp . contro]_

2

oK

BN=134b
0K

- .- same as above

: 3_Fue] 011 tank No

"Suct1on heater o
- Temp. control

2

oK

-~ same as above

_ Fuel 0il tank No
| Bottom heater.
"‘temp.,contro]_ ;

3

0K

- same as above -

N Fue1 01] tank No

'i'Suct1on heater

.e'temp_ contro}_. 'e T

3

oK

R

- same as above -

N Pressure contro]

Qﬁfor F 0 B P o

[ v

1 en-uey

. on-automatic

“operation. .

copper -tubing. needs ol
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Mo 5

{ - Nawe of System

i Control ler 1

,CbntroT:Va]ve'--

. Pemarks

CRuel ofl temp .

fdjffectiﬁe;ball

gage balance
detector1;_

::_Ménuéiﬁoﬁe}atioh' |
~P.R.for Taylor cont'r |

| Date Prepared: 1/22/82 -

-P.R.#MMRC 12071 .-

" Drip tank

]feye1 cohtr0T_

©BN-2%a
-" hanuhct{qﬁing |
.| leaking in flange
" | connection -

| BN-29b

0K

_:Maﬁﬁa1iobérétioh;-f

PLRLMARC - 2059

‘Date prepared: 1713787 -




S S U

No;_ﬁz-'

: _fNamé of System

- controller |-

‘Control Valve. |

- Remarks.

" Aux111ary steam :
' pressure control

"f.BN»§8§' e

BN-39

0K

from CRH

_Séathéakfng. '

- from flash tank | -

7 Mahuél'dperétion o

On auto during.

. start-up

 Déaerdf0ﬁ heating
steam press. control

BN-34c

o«

CV-105 ~

0K

| On automatic during

start-up .

_Air heater
average temp.
control

“need fine -

'tuhing

S

 ManuaI'operation

1contro]1er to be

1 fine tuned on “long

-shut down

Steam air heater
drip tank A
‘Tevel control

no controller .

“(vemoved)

0K

Manual operation,

P.R. for'cohtro]féﬁ
#2059 ;

. Uate Prepared 1/13/82

_‘_'S;eam air: heater
dr1p tank B
level_contro] .

. No controller |
~{removed)

Manuai operat1on .

. #2059 o
Date_Prepared.lfI3/82 :
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N7

Name of System -

ff_iConfraliér_' 

* Control Valve * -

- Remarks

steam . coil

air heater. - -

| steam press.

~control.valve

0K

- packing leak

| - valve posi-
: tioner .
- malfunctioning

Date Prepared: 1/23/82

Manual operation”

P.R. #2072

"Fﬁejfdi1 ﬁénk-and' |
 fuel ol heater -~ .

“steam'temp{
| control

BN-32

oK

‘| - isolating valve|
leaking thru -
seat
- valve leaking
‘thru packing
- ﬁoéitioneh'_
- malfunctioning

:Méhua1idp9rationff
P.R. #2072
Date Prepared: 1/23/82
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Name of System’

' COﬂtfoilerf.i

o Cdnfrofjva1ﬁe'_5

No. B

_ Remarks

House service
‘water temp

| contror

no controller

A side
- Qg _H__'
B side

Manyal Operat1on vaive -

'pos1t1oner to be-’
|replaced by Ba11ey
| type o

P.R. # MMRC 2215 |
pate,prepared{2/8/82;‘_

valve positioner to

| 'be' replaced. by Ba11eyil’

| P.R. 2215 _ -
-.Date prepared 2/8/82,

. House service

water diff. préss

17,contfo1”'

| under overhauling|

Butterfly valve

Manual aperation

* |- butterfly valve
- needs rep]acémént

. Genérator
. Hz'cooler
- control valve

}No-C6ntr611ef.

| in the Design -

oK

--Remote manua] from S

'fthe control room..
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No. o

b Name of System

'75“3C0ntfoT1é? 

'_Cbht?bijvaiye- .

- Remarks

-control air oL

emergency back-up

'déffectiﬁé ...:.

SOk

| P.R.# 2073

| Date Prepared

. 1722782
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5~ 361

fCONDiTION;QF LocAL;GouTROL"sept.i1982"

;:¥ﬁq;:1.

'_7Name 0f System

. Controller -

No. 7 heater -
level control -

I Le BN Ea y
" Level Contro]]erf'

OK

. LC BN—Sa e
Level Controller_r

OK

ANei 7L No. s "

BN=-6B
Control Vaive
_ OK R

Nd;“7?s;N6{fs?"

BN-6C :
Control. VaIve']
: OK

ComL

- Automatic - o

Operation” -

; On:

‘Automatic
OPEration. '

" No. 6 heater
“level control =

'.LC BN- 7a .
,Level Contr011er

OK

LC BN Ta:
oK

No. 6 -No.5
TUBNSTE
| Control Valve

0K -

_NQ- 6 - Dea
'Level Contrpl]er S

BN-7c

1:Control: Va]véﬁf

0K

o e
Automat1cf:
Operation .

om
Automatic

Operation

" No. 5 heater

Jevel control -

LCBN-Ba -
~:Level: Contro1ler'

LC BN-Ba _
:Level Contro?ler

_-ZLC SN 8a :
: Leve] Control1er"_' _
| Control Valve

- 0K

OK

C i No slaéé X2 sét_
: N~85 X2 set-:

-'Controi Va?ves

OK

"&0 5 - No 3

BN - Ga

'Contro] Va}?e'i57

OK

[

On e

" Automatic

Operation - -

_01‘14:“

. -Automatic
~ Qperdtion-

E o o

Automatic -
_Operat1on}




_;ﬂamefof*sySiém ¥

~ Controller

Contwol valve |

 'Remark§7'a |

T .Deaerator ]eveil"h

N control

' LTransm1tter o

OK

1 Cdnfdeief‘fn ;

ok

S N U
Lo S

CP = Cond!

(Rec1rc }

oK -

. . Automatic -
:Operation_

"No 3 heater SRR

1eve1 control

" 1C BN- 9@3 R

Level

1 _ControTTer] f

0] SO

LC BN 9a

. Level

-Contro11er;i ""f= Contro1'Va1ye;. i

oK

;;'NO;QBf; ﬁd;'2}i

BN - 9%

*,-ControI Valve -

0K

Moy 3Cond

S BNC- 8¢

0K

. Automatic -
-~ Operation

oo
“Automatic -
~ Operation

Mo, 2heater |
“level control . T h

Lo BN 10a!592j‘;3
el Thevels Lo
| Controller

0K

1 ne2s No L1
o |

.53 #13_.'

1A

Mo 2 = Cond ..

o BN-10d o

‘ * CQntro]“Va1ve_

0K

LPH No,2 - 1A & 1B~ .
{On‘automatic and
i Tittle 'opening of
by pass va?ve -

o Un
Automat1c

. ‘Operation




5363

M2

~ Mame of System |

“Controller |

“Control Valve |

) Z_Rem5rks””__5

Mo 1A heater level.

- Control

Lo
- Level. _
3 ControTTer-

'Hi3

LC BN- 1ia'f R
Level - :
_ Contro]ler

OK

LC'Berla

- 0K

'Nciiﬁf#“CGndi

BN-116

;'COntrol Va]ve'

OK

'NOQ.IA';:Coan

BN~11b

Control Vaive

oK.

: 5‘.0ﬁ;7‘f};;.:
'.Automat1cj?-*
; 0perat1on’

On |

 'Automatic_:
Operation .

%o. 1B heater 1eveT

‘control

RETE

Lo

LC BN-1la
- Level -
';Control}er-

0K

LC BN-1la

- Level .

) Contr611ér{'

oK -

No. 1B - Cond

o BN-11b~
Control Valve
0K '

Mo, 1B~ Cond- -

-BN-11b

Control Valve

0K

On

. Automatic:
"~ Operation

: Automatic S

‘Operation -

- Cold draln *ank
Tevel

'jﬁbﬁéﬁiﬁla.

'LEV_E_‘i-';"' l :
“Controlier - |

oK

Co1d dratn tank'

Condenser S

BNf- 61b -
.- Control

17 valve

K

O
~‘Automatic
Operation
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| e of systen

Controller - -

f:thffo]*Vaivé:_-

Mo 4

O Remarks

1 tomelllevel |-

oK

zﬁdnd;:“ftgusgt. 

~ Automatic
Operation

Hotwell level
J centrol. oo
ﬁF(SPill”qyer)

.'—'__:CPkﬁdnH;stéf;tank*

R
‘Automatic -
~Operation




| Mame of system |

Controller -

 Control Valve |

'NQQ:S - . ;

>f §€é§rEs “f?}_'ﬁﬁf,3

| House service raw - b

water - .

ok

-1 *Téf?;j}- .
1 BN-70

. No Sensor

‘-%R,w:p'-‘aéaﬁ“gge}'s

- Contro?lerﬁheeds '

f1ne ‘tuning
on-.

1- Manua1 0pérat1on;ﬁf-

"011 coo]er temp
control :

1WA BKe

"?Fihe Tuning

‘ ,”01] cco1er 1n1et
. vaTve BK—nd

.- H/A need; fine ””' ?‘-

tun1ng

';;_e_Manua]_opéfaiioh'.,

. _House serv1ce water
1 head ‘tank level.
~ control

1 BN-62a

”ﬂ(nd fespohsé)j
- fine tuning: -

‘Condensate P.

| Head tank BNGZ2b |

oK

| Manual operation

CManuad

{:"BFP;Qﬁbéﬁbf] 3
|- coolers
-/ ‘temp. control. -

| BK-8c.

- ?'_fiﬁé‘tuningf.} 1

01 cooler outlet
. | valve BK-8d

w:OK:.: k

'H/A stat1on and"
“electro-pneumatic.
). controller need f1ne
. tntun1ng e

 .'](very d?ffTCU]t

to fine tune): :
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- :¢fngoh£roﬁfér 

| Contirol Valve - |~

«jN@."éfl.

f_-Réﬁ&rkS"h' R

:'xSOQt'bi§WE fédmz;lﬂ'

| ‘press. control "

PT

e

QK -

cu-

ok

" “On autmatic .
Operation

| Soot blower drain .
| control valve . ~

| Drain valve
|- (CB-104)

On automatic
-operation




.
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*ame of systen |

- controter

" Control Valve - |

_Remarks

- Steam coil AH. -

press. control

i contro]ler Peeds.”;.;:l
: f],_‘ __f'” ﬁ;a',-f?ﬁ

- :?, Manua1 operat1on

: ﬁ.Aux11€éry'stéam
| . press. control ;
i~ (header)

;_Pr1mary SH o
. = Auxy Steam -

f(control valve

' when ‘there is

aux., steam presé '

header :-' (o

| was replaced but] .
- cannot be close 1

~bypass-

1" Auxiliary steam

. press. control

' f(tb_fué13oiI heater) |

.,Bn_g.sy'q ¥ :_;.;. 4

oK

BN 67b -

K

‘on automatic

- operation

-fAuXilfary'steém .

. press. control.

1 f(td'BurnéF)TT*?f'“

BN-T7¢

S f0verhaul1ng¢:ﬁ_, |
-’1_goang~on o

f BN~ 77b

i.- by pass -:J:f'fj

1 - controller needs

fine tunning

© -bypass s

'Burner: steam
‘temp control

BN-77g

0K

':'BN 774

0K

| e

. On automatic.

.. operation




R o S sezes

" NameofSystem Controner . Contro!‘d’alve N _f"_Rema_r"k_s.:'r -

4 afepeaterdntet L ol scaminlet | Manual Operation
| dir-temp. control® " |- o e ﬂ'ﬂﬂﬁ side -~ . due to: steam-coil-
oK L -
B 1 os.canntet |
- UB" side “

"O_IK o

Steamcoil-AH- . " = .= - 01 ToFWH No. 2
| Drain tank'. SR D : AT £ R SRR
P R Calibration - i'Manual Operation
- goingoon 0 ' : -

~goingon - .} . calibration.
o I i ~going-on’

1 AUx steam to'tank . | BN-66b° . | .BNesa
Poofaom oo

| Ovérhauling ~ - | Overhauling - | under overhauling

‘individual-isolating |
valve out of service. {
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: 4Namé_of:3ys£ém:7..

“Controller -

QVCbﬁffﬁbengeﬂ ? ;. 

CRemarks |

1 nsteument afr ]
1 back-up from: oo
. _St&_t"fon_ ‘ja-ir;,

 None R

.'5:_(d1rect contro1) :

~Station air

“Control air "
= R Valve

fsolated =

f‘Th1s valve shou1d e

“on Auto,.after |
1nsta]1at1on of check";
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Now 10

E;rﬁame,cf;Syétén’ o

"11 Coﬁtk¢Jier: :

'.Cohtfbl.Vaiﬁé

. Remarks

lfCondensate
1 storage” tank No 3
"-1eve1 contro]

Bu-i4a‘:

.;.VOK_J ; -

4 Tank inlet valve
.| (BN=14b)

“Manual operation due |
“to.oil contamination,
1-copper. tubing needs:

e T “replacement_ :
- by pass - | -

PR, # 2?14 X
.| Date prepared 4/6/82

_Condensate _
- storage‘tank No. 4
© level contro] R

. 1 :BNf9ja"';

‘eversince no |
- controlier . :

*'?:Tank 1n1et valve
(Br- 97b) -

é-byHbaSs -
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‘i(c)elﬁeérumeﬁfetidn o

The follow1ng are found in* 1nstrumente.i

”,_i. Mwl

llnlt

(1)

Oxygen recorder had been out of order but a: N

i-:'defectiuefsummingﬂmbdulesWés replaced and it

~ 4is put into operation now.

'pH;recordef:ié not wOrking“becausefnoVSensur‘

:@avallable whlch 1s under procurement process.

:ZWater,u"-and'; neCessery sensors_ifete' under:_*

i ;Conductiv1ty 6~p01nt :recorder= is..h0ﬁ_ iu'

serv1ce, except the condensate pump dlschargef

:proeurEmentipfoeess;3

"(iﬁ)?

Turﬁiue_fdriVen b01ler= feed pump bearlng_

:;tempefeture recufder1is’not.ln serv1ce ‘because

Y

hoiéensdrs aVai13ble.

Superhéater” steam: temperature. after  attémpe-

‘< rator has'no indication due to defective mea-

..suring 'resistance whichis under procurement -

‘process.

11;.M—2 Unit -

.'c(i)

ufballey OJ type same as that of Mrl is now, }:3"

:yjprécuremEHtaprbcessl;f'

;under-prqeurementvproeessi'ﬁ

.BoiletﬁfeedApum?ﬁbéariugftempetéture feebfder '
lifls not ln SerV1Ce due to stepplng rclay in the--.

‘}reeerder_ﬁi defective ‘and 'Whieh is uuder;E

:Oxygen reeerder 13 not in service Whlch sensor_f "




(111)
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Two sets of recorders, twofﬂSEfs fdiesolved

'oxygen recorders and one set hydrogen recorder

are"not_in.eervice due to defective prlnterﬂ

:fmbﬁerf“ehich*-hes5ﬁbeen- already ordered in

: December 1981 but haq not arrived yet.

i MRL

and:ﬁ¥2'Unit

Almost all local 1nstrument euch ‘as pressured

”gage jend -temperature indicator ere'_ont “of

-;drderti--

o

There . are no iecorders of turbine speed/cam

- angle, ~condensaté ’flow, condenser vacuum, .

-:~generafbr'output.,-

'.There-arelno_meke—up water flow integrator and

L Weil_wafer.supply'idtegrater;

TTheﬁefwaSJﬁeih fuel bil‘guﬁp,tripping'after a -

“few minutes from tank. change over, because

. there  seéms to ?have__suction-rfiiter”'clogging

due td:insufficieht pipe iihe'temperature;

iv. Recommendatlons

(i)

All instruments 1nstalled idﬁfhieiﬁlaﬁt efef

.'necessary in. order to malntaln the system in g

Jgood condition therefore these,'lnstrumentsf“

'-*must be repalred hastlly, efeﬁ.iheughdundef'

,procurement deterioration of equipment may be'

'fnow under_ progress due ff unsatlsfactory'

fflcondltion of the plant.g,_ L
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(11) The turblne epeed/cam angle, generator output,'iu
.ﬁthe vacuum and condensate flow recorder shouldf“

'ﬁbe installed on the control panel ior _Lhe

"_mqnltorlng : durlng't start~up'. and .'nOrmalf-s

S operation.

'z(iii) The flow 1ntegrator for make-up water 1ine and :
ifwell water supply Should be 1nstalled _forﬂ'

managemént:of'nater;quantlty.T'

.(iv)-To'install Céndeneer.leakége:detector'(cbnducw

;t1v1ty meter withe catlon pass) for both cone'

’ denser of M—l and Mul;wf

() To 1nstall temperature monitorlng and alarmlng

recorder' on _the line 1nd1catedi below, and

.;Sénsdr ehodld 5e_put on_nhe dutéideﬂnine every
50 m.

p1pei1ne to be monitored o
by recorder

':fM§;_* e

'Fig. SE-32 . INSTALLATION OF TEMPERATURE RECORDER - -
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(v1) To replace or. repair the defective 1ocal gage
E such- as temperature gage,_ pressure gage,

1evel gage, 51ght flow, flow 1ntegrat0r etc.

7t(d) Burner contro] system

.ti.” Preoent condltlons or M—ZIturner coetrol
o (i) All flame detectors have been eut of order,
(11) Countermeasuree ,:égfgf ovarheatrng ee& ' lene'_
.misting Were takenﬂan tollows but result was -

not satlsfactory for contlnuous monltorlng._

LT Yenmse |

:}r“*Tr*o:' '7j= -~ Previous cohditiqn

W

sealing air

“vense | -After modification”

';'eee1iﬁé;air. '

. Fig. SE-33 MODIFICATION OF COOLING

(131) As anotherf countermeasure, by pase switehes:
-were 1nsta11ed of flame detector for burner,p

: ;controljsystemﬁi'




(@)

s a5

Control modulefisgdefectiﬁé“sémetiméé'dué5to”'

;IC_ démééed;ﬁthéfef5¥é“ ménﬁalFTDﬁéfat{dﬁu:ﬁhich

 1opéréfe“a1szt'va1ve difec{lyfwéfé"iﬁsthlled'

A—ub, A*'Z ’A_B, ‘ B—l,burners. :

"ii, Recommendations: .

4y

Allﬁ'bprnér‘ control systems _1ﬁéluding:'flam¢ '

 'defect0r"shouidE.be ?iné?écted iﬁ' detail. with

“nanufacturer's’ ‘engineer(s)  and ¥ necessary

” coﬁﬁtermeaépre sh6uld'He_tﬁkeﬁ-éﬁmpletely.

(18)"

Cﬁoliﬁg aif:éystém’shbulﬂ.5éfreview2d'in¢1ud—

ing capacity of  flame scanner fan: because air

‘heater = clogging ' increases. futnace pressure

‘high and less cooliiig ‘air towfléﬁé:déféctbr._.

tiii)

Remaining 1'eight burner ~ cells should be

‘provided with manual operation switches.

S

For the time Beihg; flﬁme‘de£éqtdf:shoﬁld be

" used . for alarm ‘only Cuntil 'evetytﬁing' is

~ repaired/improved,
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(e) InLerlock System

| The following interlocks are defeated

A -M~1 Unit

(i) Economizer inlet pressure low: trip Lo be set_l

at . 2480 psig is defeated due to reduced

pressure. 1im1ted..to. 2100.f9eige.et turbine

S inlet.

: "f_<ii)

HP heater 1eve1 hloh trip is defeated due to

'1_HP heater 1eak1ng.

(ii1)

LP heater level hlgh trlp 1s defeated 1n order

_-to av01d faulty aetion caused by vibratlon.

:(iv) Under_ffeqeehey,felaj is defeated to extreme

low frequency.

Hz . 20 m1n.‘e B

<_58 2. #/ —or
oz PR
0 SRR VIR

cut off

'_ii. M~2 ﬁnit

(1) Drum 1evel 10W tr1p eerult has cut— off sw1tch\

'Vto” av01d faulty trlp due 'toj drum level:

Lransmltter is® defective but uow the level_

';-transmltter is. etablllzed 80 - that the trlp

ncireuit is serviceable._”



(ii)

.(iii)
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All_flamé failgre;and Bﬁiner_lightiﬁg_dela§ 

trips are &efeaﬁed—becauseuof'unfeliaBlefflame

détectbr.

Under fréquency relay is defeated as samé. as

M.

iii, Recommendations

M-l Unit -

()

Ecdnomizét_iﬁlet'pressure;low trip shpuid'bé

put in.service at reddced pressure Sétting by '

. -manufacturer recommendation’ because that the

" M-1 boiler has'probability,bf tube failure due :

-.to thinniﬁg of :tube  thickness.

(i)

(iii)

HPrheater levélzhigh'tri? shoﬁld be in serv{ce

rafter replacement of heater and also LP and HP

heater level SWltChes dhlch are recommended to
usé micro switch_ type ‘to be more reliable;

easy setting and strong against vibration.

betéétion. for system ‘black—out should' be.‘ 

_1n1tlated by load sheddlng system.
If there is somethlng wrong in the 1oad'_'

'shedlng system, other 1nadequate system should_

be " improved _flrst, even 1f there are more

‘difficulties encountered,
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If turbine ie damaged Tore longer powerf

fgeneration will be’ 1ost instead of short ttme

blackeout,

: Substantielr_ eountermeaeure ~ should - be

takéﬁ.jf

- M~2 Unit

(1)

Regarding drim level IOW'ttipﬂ ri&ealiy; the .

”_switch must’ be prbﬁidedfﬂin 'tﬁe: drum “level

detectlng llne, ‘not ' on the transmitter 51gna1-

fllne, but level sw1tch is not avallable for .

. high pressure steam vessel theefore,'another

'electridalylevel transmitter.fbr trip inter—

lock-eﬁdfihdicatibn'Sheuld'be tetomﬁeﬁded_to

be_insteiled.ae follows:-

+ In this case power ‘source of trausmitter and

relay:eitéuitffbr’trip”ihteIIOCk'shdpld‘be_one-

circuit to-avoid faulty opération during power

'feilureit

(Ef)ﬁ'Level.transmittet

?Level-indicatbr

@ .z ﬁ i_:.

_‘fMQnitor switch
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Coimion éélM%;eéﬁ&eM~2
'(l)'ell;ﬁefeuffltyee ewlteﬁeeifeellEVel;ipfeesere;
.l;tempefetefe” eeneer .sheuld.ﬁﬁe replaced elth '
"emicro sw1tch type .in order to. av01d feulty:
oPeretlen~due to V1bratlon'and.to get_eqrreet

- getting easily.

(i) Fifst out'indicator‘wthHMindicetes-the firSt

‘:cauee of un1t t11pp1ng ehould be prov1ded for .

e .- each unit ‘Detalls are shown in'the-seetion_

5.3.1 1)

(£) Impfeveméﬂtfof'EnVironmeﬁtel Condition of

' ContreliEdeipﬁehﬁe

i,

Cehtrel'Conhrel Room=andeeley Room-
Temperature 'of relay room dis _ma1nta1ned in

good condltlon but found some breaks .of cable

' seall‘ Theee ;muSE be covered,-so as to reduce

1berden,bffaireoﬁditioner;;-ln ‘the _control room, .
however’, the tempe:etUrejis rather higher than the

relay -room. . Therex_ier a need of additional

;f.aireonditioner.in the ‘central control room, with

duct -works 'so’.as’ to induce fresh, air.

gl iic

Local Equipment
Loeal control equlpment are suffered by flue

'gasnleak from gae'duct.and-dust; ‘Gas:leak-ehould'

”be Tepaired and plant should be. cleaned up ' AlSo

ventllatlon system should be puL in serv1ce, now

Valmost_all of them arelout of-ordex.~
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.iS’

. ..._5 _-'_'3_3_() ;

: (g) Installatlon of Furnace Monitoring Telev181on: :

Installation %d furnace monitoring telev151on:f'

recommended in "order:rr. monitor .the' firing

condition especially during the start—up or. low load

: operat_idn for_-M-—l_f'and'— M-—2 units_; e

*grationEelectritalfeystemﬁf

(a) Maln transformer

.

There are oil 1eak from 115 KV 51de buehlng flange_'

:of__M; . and from 011 pump flange of M_Z maln_."L'

'traneformer.

Sillca—gel for conservator breathers for M l, M 2

-have no effect because the colour of those are

L ddd.

.alxeady-changed:tO-Pinks;“c::"

_Lightniﬁgifarréstéfr’bf. 230 KV cirbﬂit Vhad “been
.fdamaged two time for M—l and once for M—Z,'end

fthere are no damage on the 11ghtn1ng arrester'~'

.%}olocated at outlet of transm15510n 11ne and 115 KV

:'*51de of transformers"

ThlS power plant is 1ocated

-:cloee to Laguna Lake whlch 1s fresh water lake soi

'.that salt contamlnatlon is- not con51dered  11

'.-lightnlng erresters of 230 KV elde transformer:,;

'fawere replaced w1th Ohlo brass lightning arrester:




1V

As maln transformor of M 2 unit 1s used also as_:

[system tie transformer, system tondltlons shouldf

-ﬁrbe considered beforc the shutdown of the thermal:

:plant,, spec1f1cally or maintenance- of main'

'thransformer.~ Power plant to be shut down should

: have a clearance from system operatlon department--

< fox. - 1s01at10n ;0f=_the “ma;n' transformer for

maintenance._

<=There is: mls-allgnment betwetn the 1solated pbase E

_ bus and maln transformer bus duct for- M~1 unlt

Recommendations:

i..

i,

Qil:leskssof'traﬁSformer'shoeld”be repéiréd.i

SiliCa=gei:of”breather shouid-befreplaced with new'

" ‘one.

44,

Asﬁto'coontermeaSures-for{the;lightning-arrester

‘ﬁieasesfrefer':toe'Eheﬂiattached'rsheetf: "230KV.

e 1ightning arester for the main transformer

iv.:

_Tle transformer should be prov1ded between 230 KV

fand thé‘llS-KVisubstatiqn in-thecfuturs for a more.

?frellable system.

;To check connectlon of the 1solate phase bus ducti'

:~;Jfand main transformer -of Mnl whether there :is

5.ﬂten31le force on flex1ble Joint or not.- If there_o

ufls ten31le force, allgnment of the bus duct should:

f”be ad]usted
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service system

(b) Station

l..& M-2 4160V, 480V power supply system

-Some qpares of motor qtartlng unlt of control'i

- Center_are'being defective.-W

f IhSide,m0t0fVcbntfolfcente:iis'ﬁe:yfdifty,

(11)

Temporary shades are prov1ded on motor control'

"E; center to cope with raln leak

(111) Amblent condltlon of 4160V/480V powar center

'transformer is. very hot

'Recommendeticns:

(1)

Even. spare unlt, they' should be on’ perfect'

:1?;cond1tlon because they can be used it another

'ﬁc1rcu1t breaker is defectlve.

(i)

Overhaul of 4160V and 480V sw1tchgear should-.

ffe:be carried out w1th manufacturer englneer to

:jtransfergmalntenanceipechnologygto:maintenapce_ _

- group of NAPOCOR. . '

'Iwéiii)

Overhaullng fcﬁcohtectof, cleanlng inside" '

~i:pane1, tlghtening termlnal of motor control'

c'céntEf should bei performed ;dering' ennual3

' -shutdown.;:z:f“ﬁ"

_e{,i:(igj

Buildlng should be repaired especlally roof;f;”_:

"fidrains, immediately
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() Ambient'condiﬁienjqf_pewer'eenter_traﬁefefmet_'
'is very hot'so ventilation fan should be given
) preyeﬁtive.h_maiﬁtenaHCe‘. to‘;.meintain--_gobdf'

'cenaifieﬁ;fi

..ii;:ﬁc.éupﬁli_eqeiﬁménff?
'ﬁéi”ﬁegt: 
(1) Electrodes are. bended and. eome. fiekesleare_
:“H'found at the bottom of cells.
.fii) ZICells.Were feplaeed ﬁlth new.one, reeently,:
. due ‘to solutlon spec1f1e grav1ty below normal_j

Z'condition._.
(iii) It con51dered that the above phenomena o
'_sglndicate end.jef; llfe of . batterles coming _-

;w1th1n'a'few'years.'

'3-:(1)-Néwebetteries;are now ‘under installatlon.

- Recommendatlon."

:ﬁy,All batterles ef M 1. should be replaced durlng
t{ﬂgnext annual shutdown after M—Z battery statlon 13..”

comm1551onedn
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Emergency dlesel generator 3

.'Common to M—l & M—

'-M.(l) Manual starting “est is oerried"out.'every ;

. __':wee_k,

. _”(ii)fThereeis'no autOmetio.starta .

,Recommendatlon
"o Automatlc start and automatic changeover of

'power c1rcu1t ehould be' provided as- ‘soon .as'

.'p0351b1e, beeause there will be many dlffioultiee;; -

';%for operation when black out occurs at nlght._

(1) Constant differential fuel 011 pump cannot be
-operated due to overload and hlgh bearlng oil

“_*temperature;_r;Q” ‘

-g(ii)fMotore aré overhaﬁled;every'eﬁﬁoei'ehutdQWnr

f',(iii) It was observed that Motor of T—BFP booster 

"_fto excessive n01se and?high temperature rlse:-.'

ftendfflaklng‘ofqroller[bearipg'wes found and T

-_those were replaced

There are some problems found on repairing'u'

‘;works for example bolts were welded to bearinguuj

1982 duel-'. '

:'finner raee and coupling in order to pull them;"n=‘”
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.out, but in these cases'proper bear1ng andf
'_ coupllng puller should be usedf4 ovfavqld-

distorsion of shaft or eoupllng.- I

Recommendations

(i),To flx or replace CDFOP motor of M—Z un1t

“'n(ii) To measure and record insulatlon re51stance of

_motor whlch has been shut down for long tlme,:

_.before start.,f-ﬁwxﬁel*”*

::_ (iii) Tb”fpeef proper 'lubricant 'and __tO'-5I')r"‘epr.-i::_re'-.j

Elflubricant list for all equlpments

(1v) To use proper malntenanee tools.- ST

V_Lighting of power heuse

: There are insufflclent 11ghtinge aﬁdf mhny;_;”

'f;blown aut 1amps in pOWer house espec1ally b01ler'

:_room. Addltional llghtlng flxtures shouldribef

'1nsta11ed in strateg1c plaees and blown out lamps?

'1-should be replaced with new ‘one for eonvenience ofe"

-ﬁ.ioperationfand=ma1ntenence;z
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230 KV LIGHTNING ARRESTER FOR .THE MAIN TRANSFORMER

'Background =3eé“
:Consecutive bteekage of the lightning arresters mounted o the5

main transformers of M—l and M—? Were experlenced ag” fOllOWS

,,Mvir':‘j:  February 28 1981
| May 195 1981
M-z ?-; Deqember;zé 1981

"The bursted llghtning arresters were’ Hitach1 made and rated'

"];{192 KV

"“A}l the lightnlng arresters have been replaced w1th - those

| Lsmanufactured:by OHIOMBRASS rated:lQZHKVgtype MPR.-192;

:Recommendatlon of JEC (Japanese Electrlc Commlttee)

JEC recommends that 210 KV' ratlng arresters are to be

r"-fapplmci for 230 KV c1rcuit and 900 KV BIL.. (Refer to the .

Table ‘on the next page) Jge _if.”“

'“fM—l and M—Z transformers are: designed to: w1thstand 900 KV full_'r

'igwave impulse voltage whlch meets JEC recommendatlon.T

Before adoptlon of 210 KV ratlng arresters, however, it is.

:?fl'advisable __d‘-havej.dlscusslqns[;w1th VtheT manuiaeturer .of ‘

'7rtransformer_ {Hitéchi}';csﬁeerﬁing fthe'feppiicatidhf qf-_JEC_

_.recommendation,
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TABLE 5h 4 PROTECTION CHARACTERISTICS AND INSULATION1T

COORDINATION OF LIGHTNING ARRESTER

(In case of efiectlve grounding system)

‘1uSystgm.

S Nnrma1 Volatage

'fHax1mum operat1on Vultage 2

'ﬁ';:'24a5 o

?fInsuTatien Class E- :

':;;..1§° _::;.-f

“:Ihsufétibn Level
kY

BIL. .

 ,§éi£. '

At Rated'Fféqdency;- ;:

|+ Applicable

'.'Rating and :
~Allowance of .

- Lightning -

| AfrEStEF yf: ;.JI-.

} (8)/(2;

JLQQ SRR

 fRated Vo]tage f-:'-'

-J'_i'r_zidj g

: }" 81;5fﬁ ’

VTNdrmai=bi§chafge”0urfént:.,'

(&0 |

ZfLightnihgfImpulse

D1=charge Voltage

k)

ﬁesfduéé#jﬁ]tagef .

mmw

5 KA

25m

_'éurgéziﬁpﬁisé D1s

charge Voltage (KV)

G- (m
BRO

Protect: Lev91
and AI1owance
of H1thstand
.Vo]tage (%)

.;.iﬂ14)  .::JH

o eus)
N ¢} IS

BRI

”'32',.,' '

ey sy

L -

"ﬁ"'(flil'
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”Other Recommendation by JICA Team

:;In order to prevent bursting of the lightining arrestere,'

coating of the insulator surfdce with silicon compound (notﬁ

'fsilicon grease) will be effective.g R

.':,,.Silicon compound Will contribute to maintain the_insulation

G.performance of the 1nsu1ator surface by the effect of amoeba

"_facLion, thus der1v1ng unifornl voltage dlStllbuthn. of the‘

}-dlscharging elements g0 that characteristic of discharge canvi'

-be-kept stable;

' '~——————5;LL¢0N oomr’ouw

S WATER ,
' I_- CperosiT. -

CNSULATIR

=Tﬁicknessjfoﬁ;fsiiicon'-compound iisf_recommendabie' to be. kept;

: “?;Beﬁﬁéén‘OVSmm'to“l Omm;__f“

"t--To prepare for the 9111con eompound coating surface area of

L_.the 1nsu1ator should prev1ously be known to calculate the

',.:necessary quantlty of the compound by the follow1ng formula.

Q = t ES (1) B ThickneSs of eompound.gmm)i
_fS.= Sﬁrface areatam?_f;"
' ;Q = Necessary Quantlty 1n‘

11tter (l)

f;,*If no surface area of the insulator is given in the catalogue“

' “fiof the lightning arrester it can be known by the follow1ng e

e manner-.. .
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Flg. 5E 34 MEASURFMFNT OF SUREACL ARLA

LEAV VJH(E

'(I)IMéasuréVEhe 1eakage.distance.by 1ead wire L (m) =

- (2) Measure the dlameter D and D (m)

1
'”(3) Then calculate the surface area.i
s - L x 3.14 (m )

'VfDIJ: max. dlameter (m)
D2 ;fmln.'dlameterﬂ(m) :

Lo ieékagé_dispanée_(h)
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Réco'étigﬁéf'f S
_- Since amoebaactionofsillcon c’omp‘o;dd.- 'W.irlldé_t_::ér'iorate_ 1n -
) time. olds:l.llcon compound ) shbuléi: be .fémov.ed : _.a.rid .E._newg}?:)?_.
' rétoated; | e

| L1f etime '_bf ' .s_iiic'oh." go_iﬁpouﬁd - depends "_.'u;po'n_ : t;h'e' _Ig'n.v_'i_rbﬁxl'ri;ant'al '
“conditions, however, we expertencedan example which lasted
one (1) i...}.r.gra"r:.‘ir_l: Worse environmentthan at "ﬁaiaya. - |

'-:  Thégéféf&g__éﬁﬂ;al;:fgéﬁétiﬁg.'df' éiiiépn' compouhd _pp: thé'.
llghtning é_fr_eé#éré. is 'ré&-)'t.l;]mg:i?-aéb.le..'_: S | | |
": iﬁé ;i§¢;§ut;qfﬂéiiiéagigdm?p#nd:ié;£ﬁdiCatéd by‘éérona'dnii
the éﬂ;:r.'esters_ 1n r_ainy: condltionsand }nﬁrﬁédia_ﬁé ")_:eic'oa'_ciﬁg. c;.f _

the'éOmpbuﬁd:is requifed13céordinglyi -
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