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) 'bfﬁéﬁ-2= %m-es : -'i-r;gu'f-f ic'ien-tr ‘eﬁ'pp"l'y.f'o':fC:-':cl'e'r‘rii'iie:‘réiii'zéd e

'}"water happens in’ Mdlaya.- On this regard JICA team

' ;recommends that an additional deminerdlizer shall be.f

'installed 'and__also ~RO UnltS' for pr;mary:'water'

~treatment.

Instiumentation of Demineralizer

f*Asf{ﬂajT;nesults}gefefJoth'iinveetigatioﬁ;;i”the '

_inStrumentetien for all monitpriﬁge'df"the"controi

~syétemfforfedaaetematic_operatidﬁ_were'eutiofIOrderL

Therefore;fJiCA*Teem*recomﬁeﬁds”thét.the'condUC— =

tlvity meters and 1ecorders should be replaced to

newest model in order to operate the demlnerallzers'

-by conductivity control of the effluent. SHE

'Gardner (Graver) Anlon Outlet - 3.sets:electrodese

-_&fnixed.Bed Polisher-outlgts~g : 2=sétsxelectrodés‘

. with recorder

:'Snyder (Permutit) Anion Outletg:-Z Seté“électfoﬂe$ 
& Mlxed Bed Pollsher Outlet '-:'iZ-SefS-eieetrodeS:
= Malaya (Permutlt) Anlon 0utlet .2 sets eiectrbdeé"

'& Mlxed.Bed Pollsher:Outlet f'. 2;seﬁs electrodes

e'Wifh,iecetder

: end:'allf-the 3floﬁ 'meterS,V recordets and -coﬁntérs

'U”rshould be replaced/repalred in: order to know water

'productlon of demlnerallzers of Gardner/Snyder and

'Malaya Thermal Statlon._
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E.The;coﬁttel:systemﬁfor autometicioperatienjshould

. 51§o5'bé.irépaifed or- féplaeed .1ﬁ”'oraéf_rtb; prevent

..opefatieﬁffaiiufeiof;deminerelizer'at_Gatdhef/Shyder;.

f.-Thermal Station. :wgwf

' ('g)

Maintenance (Ovelhau]ing)

The demineralizers of Gardner/Snyder and Malaye_

.Thermal"Statlon:haVe:beenfoperating-w1thrno overhaul~

;1ng for few years.i~*'e

Therefore, JICA team recommends that overhaullng

3?_=of all demlnerallzers should be performed as’ soon-as

}p0351b1e aceordlng to: the attached manual

Laguna Lake Water

Recently, the deep Well water quality is: gettJng

~bad: and it 15 sometlmes 1nsuff1c1ent to supply the

=fdeminerallaer becaUSe ;of deep well pumps _fallure

Ht :(ﬂalaya Thermal Statlon)

\f; lherefore, Laguna lake water mlght be used for it__

“dn the_neat-future; eHewever,ﬁwhen.Laguna,lake-water-

"iisfueeaffbr:demineralizefe,—the}foilowihg'prbbiems.

: w111 occur.-..'

Laguna lake water has, hlgher turbldlty, higher

- organie matters and. higher selt ‘content than ‘deep

i well_water; BN

- recommendeds

: ﬁz:In_3such:'e_‘ease,-ethe ;feliowing~:syetem=-ie"most -
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'!5:WaterfTreatment,Syetehc

'quféfCoégu]éto

kl
S

Filtenf

#e:C1eareNéT1 1iT;’

-+ Coagulants

d.

'-n:ChecK
i,

41,
iii. -

C: After

Prxmary S0 Latidn

T N s | nibfoe:i x|
-xchanger' R chanéeff a4

Dem1nera11zed o
.| Water Tank] '

eger

| :i st’b4

Degas1f1er R DR
. NaOH: | H2soa

- (i) Waste Water Treatment &

In near .future,: facilities for anti water pol--

.lutiqngdetheiiﬁéﬁélléd'Suchﬁas}nectfalizing equip-

i mentwfbt:régenetétion waste and etc._ s

Maintenance Manual (Annual Inspectlon or Overhaullng)

(a) Rotatlng Equlpment (Motox, Pump, Blower)

Inspectlon and Overhaullng should be performed in -

accordance with, each manual submitted by manufac—

jturer;-'
itemsf
Gland Packing

Bearing: i1

Shaft. & Impeller .-

: Replace 1t.

i.Replace it 1f-abnocnal.sound of
;nibratlon.occu;s_dur;ng operatien;
'Gfeasé'ﬁp;;f“;;ﬂT R P
fﬂRepair 1t 1f shaft is bended or

clmpeller is damagcd

everhauling [P

.. To be more than I 'mega ohm =
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'AdjuStjthé3ceﬁterihg'éfrmotof and;pumﬁ éoupling.f

'..(b).Instfumentatién-(Control System for AuLomaLic
| Operation) | o
Make sure open/close of air actuating valves.are: -
' rin accordancé w1th the opepatlon' processz of thé
' programﬁer.'. - | L
(E)'Instruments (épgﬁﬁctiyi£§i ﬁé£é;, :fléﬁi;mété};lrfaﬁk:
l'level gage, fldé éoﬁéréiiﬁéifé) |
Perform ;tﬁe. daiibfétibﬁ .of each 'iﬁétfﬂménté
:attaChed-on the.tontibl @aﬁe1 iﬂ;acéofdgﬁce'with'the
._ manua1 issued by manufacturer.::.
'ifGa11brat10nj_ " Adjust 0 (zeré) point.
- Adgust Span (Slope)-p01§t;'

“P.I.D, - . Adjust PID operation while operation.

.-(d).Valve';
'1Diséssémﬁieﬂélirvéiﬁés:and_cﬁéékfthe follbwing
'itéﬁs. |
| Diaphragm, Valve sheet
.: mRing _~;;;93 Replace it 1f damaged
';ke) Ion Exchanger (Cation, Anlon Exuhanger & Mixed Bed
'.f:jPolisher) i

Carry out the follow1ng items.

'5:i¥Back Wash ”_”l': SPe01f1edilew raﬁé-_;' :'3Q:ﬁin:_ e

_]TSetcling f'f ;': =10 min.
f‘fDra1n Water S From.bottom N 720 min.

“'iiﬁopen Manhole of ion exchanger top._
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' Take'ﬁhe'resin samp1e}tofénélyiéﬁfééih_exéﬁahge B

]'capécity;"ﬂ

Note:

Cation Resin Capacity DropA Neutral Salt Decomposed Cap301ty(meq/ml) 100

N 9 meq/ml (new resin)
Anion Resin Capac1ty Drop/
(Neutral Salt Decomposed Capacity (meq/ml)+fotal Exchange Capac1ty(meq/m1)
- _ I B L xlOO
. S ' R 1.0 meq/ml (new resin) o '

-Méaéuré the resin volume.?:
'.Calculate.ﬁew make-up r331ﬁ vﬁlﬁme
Old resln (m ) x Resln Capac1ty Drop 4/100
Make Up . (m Y
. :Iﬁspéét 1n51de of ion exchaﬁggr;;
Distriéutor - = = Clean upl&'Adjﬁst horizoﬁt;l“
| r-ieﬁel.if'decliﬁé
,Béits & Nutg - - - Tighteﬁ if Iooséh_
ﬂ;sﬁffaéé bf.ﬁubbér‘liﬁéd
_  - —.Rgpair_if'damagéd
-_éight Glass . ;'cléan'Upi 
_Téke 'out old deterlorated resin. - 'f=M§ke:-ﬁé ='1::6511:'1:-
: volume (m )] | g ) |
.Supply new Tesin, [make up re51n,volume (m,)J
Hote;. Ihe d;stange between.resin surfacg-and'
distributor should bé kept within
_ 300%700mﬁ:éftéf-resin mgké ﬁp; |
Clésé the maﬁﬁoie?éflion eXchaﬁger ?oﬁ;

Back Wash . . 30 min.
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(f) Start upfﬁfteruOVefhéulingj '

Regenetrate the demineralizer and set the Flow

._rété to .spetification_ by manually ‘adjusting the
:-hdﬁdie_df,the aﬁtdmatic valve,

@

Se:ﬁiééﬁRuﬁ;

_-Makgfﬁsupe that cbhduc?ivity_'énd SiOz-“éré- less

tHén-Spécifiéd;_ At'énidﬁ exchanger outlet.

Put  in service -and set the service flow rate as

specifieﬁ.

-;f}v-Make sureufhat the]capaCity of demineralizer per

cycle are of ‘good quality of de-ionized water,
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NOTEE The. expected éapaﬁity aftéf'haké"QPJQEfneﬁ3”i
resin are:as‘follpwé:_

BxC 6 ExTF

A.% < + D k.é ; ﬁ-
A= Exﬁeg#éa'ga?aciéy:a%tpr ﬁéke_ﬁp=pf_ngw‘résin.
@y | -
B ¥.Bréék'£ﬁr$ugﬁ capaéigy (g as CaCdéleR)
- ¢ = Make up new fésin ﬁol@ﬁeJ(litér)
D = Toﬁﬁl'éatign.br anibn'inlét t&tai aﬁi0ﬂ
| (ppm as CaCO ) |
E = Break through capac1ty (g as CaCO /lmR)
F= 01d resin volume (llter)
G = Re51n Capac1ty Drop (//100)
H = Requ1red water for regeneratlén (Introductionrf

& Dlsplaqement)
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5) Condensate Polishing Plant

a, Specif

ication of Condensate Polishing Plant

(a) Condensate Polisﬁer

Gardner 9_1 -

SﬁYder -1

Sﬁydor -2

Coodonsate Polishef Size _  . : Capacity
'13 unitso 6' O"dx 4' "H 1460 gpmfx 2
B (1828mm x 137Lim) (318 nd/H)
'3 dﬁi;é.": o " IR
4 units‘-": '7:'  -.".:}__ | 1400 gpm’ x 3

-(Design Pressure 355 951 25 kg/cm )

(b) Regeneratlon Equlpment (2 sets)

.Resin Separatlon & Cation Regeneratlon Tank

4' O"bx 10" "H (1219mm x 3048mm) 1.166m

Anlon Regeneratlon Tank

3' _oPy 12' o"u (914mm x 36J7mm) 0.6557m

HRes1n Storage Tank

4' O"éx 10' O"H (1219mm X 3048mm) L. 166m

'(c) Re51n Volume

' Catlon Exchange'ﬂésin )

Amberlite-ZOOC 56 ft (1586 11ter) % 12

Anjon’ Exchange Re31n _ 

Amberlite IRA—9OO 2B fL (793 liter) x 12

(d) Regénerants.

Sulfurlc Ac1d Yo e 2w =i 415 1b/cycle

_(66 Be sto

4)_ R ' | ,. 188 ﬂg g
118 g/L-R

Flow rate/tlme (665&H 804)— 1.4 gpm -~ 20 minutes:
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Causticisoda - &-#'f.»f&:Q - 211 lb/cycle
(100% NaOH) -t 19509 kg
' ' ' 120 g/L R

Flow rate/time (50% NaOH) - = O J5 gpm - 60 mlnutes
Ammonla_Hydroxlde‘—'— - % ;‘— - 224 lb/cycle
(28% EHAOH)-: ';_ L f-"‘.' _;01.8 kg/cycle
| Flow rate/time (28% NH,OH)~ = 0.6 gpm - 180 minutes
(e) ﬁffluéﬁt Qﬁaiity : | |
: Tdtal.Silica.-"'V?-]" %Léss.tﬁéﬁiédﬁppb.aé.SiOZ;”

Total® Dissolved éolid‘“"Léés than 50 ppb.as €aCO

3
Iron =~ U T i Less than 10 ﬁpb'a§iFe..
" Copper " Less than 2'ppb as.Cd-
pH 9.2 - 9.4

Malaya No. 1 Unit_aiéo;hés_four'(é) ébﬁdensafe
pollshers and a regeneratlon equlpment w1th ‘same spef

_fclfication as that of Gardner/Snyder Power Plant

b. Result of Survey
- (a) Instrument of Condensate Pollshing Plaﬁt B
The 1nst¥umentat10n thch is atﬁached §n‘tﬁé‘con—
'trol'.panels_'of;_condeﬁsate'.pollshing _plant ié::és

fdllows:_
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: i,..Qatdner:f 2 (CdnééﬁéaFE-Pblishéfs)-
: Iﬁst:umeﬁfs'forngﬁiféting |

_}Cénductivity'Meter:& ﬁecorder-(Leadsf X -

_.&'Nérthruﬁ).:(Aftégféaﬁipﬁﬂcbluﬁn-£eéins

"have_bgen'éxhau$kéd) )

e
©

Elﬁwfnétér &'Réédfder (Fbxﬁqro)_  ;' X
'ﬁiﬁféfeﬁt131 Pré$sur§ Iﬁdica?bf'.— : _. X
f(?oiboyo)'_' |
.i;SOQium‘ApélYZer (Orioﬁ) _: .. -*j. 0
é':(CQ@méﬁ }iné.éﬁiy)‘;——_Additidhal:
'.Cdntrﬁl'SYStém;fdr Autémaﬁic Opetﬁtibn
- _S#eéping Pfogfaﬁméf (ﬁéﬁﬁal.dpération).'x
Alafm\ﬁnit L |

ii. Snyder'- 1 (Condensate Polishers)

L.IhéﬁrﬁméﬁésZfof ﬂ§n1Eofiﬁg:::..
 Conductivity Meter & Recorder (Leeds X
&_ﬁérfhﬁﬁji"(Afﬁer;eétioh:cdiﬂmn.resinéi.

fhafé*ﬁéen.éﬁhéusfed) -t-;" 

© Flow Meter & Recorder (Foxbore) .. = X

'Difféfeqtial Pressure Indicator . X
(f6250#6) 
' sodiqﬁ Analyzer (Ot;oﬁ) ' o 0
e (Comgqﬁﬂiingzohly) : - |
: :;;Cbﬁ?féltSyéfeﬁ'foftAﬁtﬁﬁafiﬁ Oﬁération..
3 ?St;?Ping:frbgfamméft(Ménﬁal Opération)_,x

Alarm Units - H_ . X
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iil. Snyder -2 (Condensate Poliqhers)

Instruments for Monitorlng
Conductiv1ty Meter & Reco1der (Leeds ﬂ. X -
-(& Northup) (Aftef ceticn’eolumn_reelne'

ﬁhave been exhausted)

"Flow;Meter_&:RecorQe::t'ef‘“, X
Hﬁiffereefiel"ﬁfessnfe'iﬁditator o X
Q(Foxboro) _

'E“Sodium Analyzer (Orlon) ]_'. f o

(Common-llne only)
Control System for Automatlc Operatlon '

Stepplng Programmer (Manual Operatlons) X

ZAlarm Unlts R R '-Ei'”' X

v, Maleye.(COndeﬁsate Polisher)
i Instruﬁente:fer'ﬁopitoring”..':
Conductivi;§ Meter-& Recofdef-(Leeds X
’:'&'Norfﬁup)' (Aftet‘eafioﬁ eolemn tesins"
ﬁeve“beeﬁ'exhédeted):

Flow Mefeff&fReedrdet

'Diffefential Pressure Tndicator - X
: (?oxbdfo)”'
' Sodium Analyzer (Oriom) = - . .0

'(Cbmmon 1ine*oﬁ1§):
' Control System for Automatlc Operatlon'
Stepplng Programmer (Manual Operations) X

CMlara Gnits o g
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v, Snyder —“1f(Regéﬁeration.Equipment)

S - Conétructed.beCobhrane- o
' Instr6ment§ foﬁ M0nit§ring
"coﬁdqctivitnygtér &:quOfdg#  .' o x
_f_(Hé$04?'N;0ﬁ, ﬁﬂéOH)_;(Léedé.&;Nortﬁrup)
Tank'LeVel.Céﬁge - :  . 'S
Contréi.Sysfém fdf;Autﬁmatic‘dperation _
Steppihg ?fogr;mmer (Resin:ngnsfer X
& Regenerétion) _(ManualiOperationj

Alarm Units Lo o X

vi.':Snyder'-:é'(Reggﬁefation.Eqﬁipﬁent)
| :f f;_Conétfﬂpted_by_Aﬁom: |
: Insffuﬁents.for Monitoring
) Conducfiﬁity_Meter & Récofdér“ : 0
('st.oiq,_ NaOlf, Nil, OR). o |
.JTéﬁkagvgl_Gaﬁge  _”l;: | __.‘. T0
_:Qogttoi_8y§:em f@yhAutgmétic;OPerafion
'.Diﬁde;Matriﬁéfﬁiyépif’Uﬁit.(Resiﬁ o
' Ttéﬁéfef'& Regenéfafioﬁ) o
'ZA:lc’.i:r!;Ii_::].Jr_l:_i..E.S:_. S ST o

L vid. .Malay§ (Regénerafion‘Equi?meht),

_ —4 CQnsﬁfﬁcEéd;by'Cochrane_
: -Ihstruﬁents:fdf_Moﬁitofing;_%
© . Conductivity Meter & Recorder - X
_(H2$042;NEQH% Nﬂaqg)f;

Ténk'Level.Gaﬁge -".4'__  o | X
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Control System for Automatic Operation . 7

2% Stéﬁping Pro’gr'émmér- (Manual Opéré't:ioﬁ) X

U Alarm Units. o i - oS R

i Note: "

':':At ‘Gafdx_l__ér./SI'lyder. .T’qer.mai S.tati.on., _befdré, . the . .

" exhausted resin of G-2, $-1 and ‘$2 condensate

,polig{_h:éf were reg_en'e'rat'ed" by only- one. (1). re-

generat'i"orr ‘_eq_ﬁipm’e_nt {Sayder = '1':‘)‘;::ih0wever,':

another regeneration equiptient” at- (Snyder ;-':2') |

- has ll_rj‘éer"jl__g}')lns;ructed by Atom. lSinECe.-FébfL_iary,

" 1982,. _,.'ahg:l,-,bpth ‘regeneration éduiﬁfﬁéﬁﬁs ‘can. now . .

-”_be‘- usé’d.'.'.fc.)'r" 'the:_ :i‘egg:aiﬁe_ra.tio“ﬁé of G-Z ,-' ‘S—I. éﬁd .

5-2 exhausted resin.

LﬁGEND}" 
Worklngbut ﬁgc;;.'ssary-' |

Chvailable T gl
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{b) Wéter Quality;pf Condensate Pblisher Inlet &'butlet '

_ (AmmOnex)

The: water quaiity'of coridensate poiisher inlet and

' qutiet are as follows: . .

Condenséte Pblishér (Ammonéx) deium & Cbnauctivity

A 1tem

" Date

{Aug.
Jo12.0

16

A7

18

19 .

- 20

§-1

[gNa.(bpb);

Amionex|

6 |

.: 5.5

1 6.5

IInlet

| Anmonex| -
~ loutlet.

3

3.5

3.5

Cation Pass
Conducti- .
vity(micrd,

o1 S/em)

Ammonex
Inlet |

0.82

'0.9?_(13)_

0.88

0.34

0.56(15.3)

0.65

0.90|

Ammonex| .
Qutiet | -

/%
B

0.50(9:8)[ -
0.62(0.58)

B 0.88(18.5):
I 0.65(19.3

Ammonex|
Inlet 1o

Na (ppb) -t

‘Ammoﬁéx :
Outlét 

=

4

3.5

Cation ‘Pass

ty  (Micro.

s/em)

conductivi-|

Ammonex
Inlet

0.4

0.33(12.5)-

0.31

0.37(8.8)

0.36 |.0.40 |

Ammonex|
Outlet |-

A 0.43(10.2

B ola3(io2)

Ic 0.39(6.2)

4751

dTempératuré (*C)

NOTE: ( )-Conducfi@ity-—- Direct
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Condensate Polisher (Ammonex) Sodiumﬁ&_EquQﬁtivity : R
- R A o : Malaya Thermal PTant

T _.Date . | August 24 fhugusi 26':-f'  September 1
C Ttem R S SRR S . . .

cation pass oo ]00.61(3.2) B :-"0-50.(3-5) B
: andurf (N1CFO S/CW)V;' ' ISRNTH R .

E Ammonex Outlet S A 041(0

Cation Pass --BJQ;SBQOE
| Conduct . (Micro - |C0:33(0
: S/em) D 0.56(0
M-1 L

Deaerator i - - Ry o
Na (ppb) o 2.5 - 1.5 - 2.0

_ Tempe?aturé (fc)f' . _42'- I B _; a ; 42

_ CNOTE: () Conductivﬁty -- Direet
In _.J'glpé;n;: 'c__Qnde.m.sat:e, _ﬁ'él'is_hiﬁg plén_i_: ;(A_mmonex'
y type) d’p’erafes oﬁ'the folloﬁing.ﬁatér qua.lity;.
= ‘E.‘f:f.l.uent. : %_édjﬁduréti\}it.y - Less, _tﬁan 0.1 - 0.15 mi_ci:o S/cm:.‘
So-d'iu.rn . Léés th'an 2.3 pp.b. aé Na . |
: silica . '_ '. _:L.eéfs than .0_.02' ppm é's _:'Sioé'..
' Au@dh:ex :_éf:;- Garanér/ Snyder "an.czi.:.-Mél.ay.a _é're be'.i:ﬁg.‘i:c;'p'e-;
rated with high conduct1v1tyof 't_l'ie.-i éfflug_nt_s'_. -'.Als_b,i,:
o results ‘of sodlumanalysls lndlcate ‘higher values than
’ 'the.feqﬁiféAﬁéﬁééifiéaﬁioh. ... |
('c)‘ Ion .Fxchange Resm Volume ‘B.a.lance
: There‘ are no no%zleq for takln‘g -out. excess resin
..-V_r-j_n .re_sin;,-se_:paratl.on _;m the cat_l'og rggen_er:'dtion tank 50-_'-
that ad]ustment of_-. res1nvolumecannotbe performed
Thc sight . glaés_ wh].chls for C-C-!l‘.lf irmation _ of .. 'fe:s.i._n
1'éépéfétidﬁ:lé&el»dﬁtiﬂ8 $eﬁafétion“;ﬁiEﬂe Cafion.re; ﬂ

-generation tank are too small and Tesin separation
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_level cannot be conflrmed sometimes. f As a result,
(';resin‘?vo]umé éf sall..vessels_ deviated from the

”'recommended specifleations.

| :(d) Caustic Soda Quality

The result of eaustlc soda analysis whlch is usedf
7; 1n Gardner Thermal Station for ammonex is as follows. 
f.August 18 1982 1. 435/ as NaCl/lOO/NaOH :

' Note' NaCl Content whlch is contalued 1n 1OOA NaOH

_1for ammonex must be tess thau 0. 1? . Refer to_f'

;attached analysis method for NaCl contdined in

: NaOH (JIS~K120&)
1_ Table 5C—27
'  *:D1rect conductlvity in. H/OH form less than
;10'm1¢?9_$/9m  '
_éapiOnipgsg édﬁdﬁtriﬁit?_iﬂ.ﬁ34/oﬂ - form less.
?fhéh O.is'micro=sycm: | .
(e) Resin Capac1ty Drop

| - Data- taken on ion exchange capac1ty of re51n.be1ng

for ammonex.

Total decamposxng_ Total exchange . Céﬁadity:'

capac1§17(meq/ml) Capaclty(meq/ml) drop (%)

._:Ambeﬁliée U :;‘”f o 0:87' UL e
. (IRA-900. . ¢ L ‘ _ .26
SUUARALL)
.ffjﬂdte. Ba81c of Calculation (Catalog Value) for
Capacity drop .
IRAHQOO” .7 1, 0 meq/ml—R

. : and’ use an. average of 0 61 & 0. 8?
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© Table 5C-28 OPERATION PROCSS OF CONDENSATE POLISHING PLANT (AMMONEX)

BRVER

.‘Ammdhex:'

“Rerarks .

. Process

Service.

F1ow Rate (gpm)

R |
k)

Ninemin)|

Ringe .

‘-{1400

-:Rlnse Recycle

ERE

_Idn Removal_infﬂmmoneﬁ')u' '.-

_Drain to Scrub

eoo -

Mr&WQﬁ“”'

'ii3ié F=iff ,- $;”;17

25,67 |

_Biagkrwash;-ifi   ’33“-f

Oratn

lAir M1x f:

'-F1I?

285 /scfm)

_  145.2 _ .

3.9

Rlnse

.145.=

33.9.:”

_Vent

;Transfer Exhausted' _'-': o

‘Resin 'f%Sf(Scfm)i

30 -

'Pressur1ze Re51n

Qtorage Tank-

45 (sefm)

FN Condensate‘

'Po]1sher

33.9
1.3

: Résih;TrdﬁSféfﬂ

ufjﬁhthémdqaj;ihf?étibp Tdﬁk;,

'Dra11 Scrub |

w5

 A1r.Scrub_f'

| w6 o

"R1nse Down

- R

Tia.7~

;Catlon Tank Rmnse

'n-:1 1ig'::

24.9
1,7

: Re51n Separat1on s' 

10.2~
7.5,

'-:Forced Settle

a5

14, L

“Resin- Transfer B

o (Anlon Resxn}

' f75;ff -;'

 ?° '; |

- 1.0
{17,071

iﬂifCat1on Back Nash f?ﬂ<f

ibdif_ﬁ_;ﬁ

__:ib:_,_.

3.8



5 = 512

- Table 5¢-28  (2/3)

Prbce33-3

. Flow Rate . (gpm) =

,Time(min)'

Reﬁgrks :

WH

An10n Dra1n Scrub f';f§

w7l

fiAn10n A1r Scrub

;AnignkTaﬁkffEf  ;gr__}_:-“

fjA‘1oh F111

48

10,8

g

.EForce Sett]e

--:35 '

709 1
|05

:\Anlon Back wash

s |

10

L N
.

1.0l

':Cat1on Ac1d Draw
=’An1on Caust1c Draw.

'f(d%) 9.9 +1 4(H2$04)
(4%) 9.5 + 0.55(NaOH)

uj(zb)'

'56 Be H s

2

50% Na®0

0 415
H4

TG

1An1on Caustlc Draw".

(4%) 9.5 + 0.55 (NaOH) | o

.60

.| 50% NaOH

_‘. 211}}:_

Zli Tbs- -

:fAn1on CaUSt1c Drawf‘

Temp 110-120°
599

40

- Cation: Rinse
“Caustic Displace

9.5 ¢ .

13

“Lation.Rinse -

73

| “Anion Rinse

“Cation Drain

60

';ﬁatioanri_Strub_;f

126 (scfm)

Cation Fil1 -

1o

y{;ﬁﬂi -~

_;ﬁorcea“Setf1e"

'..'55 -

SRS el W IS
eI
L7100

* Aniog Resin o - -

:rﬁmmoniéfﬁr W

f.lCat1on Back Wash :

B

'Vﬂﬂ.‘zz"-'

tALAn1on Dra1n

| Anton Serub

A 70 (scfm)

:-.6_0;

3.6

35

o '.71;0'
78
L0

'Iank*“

:An1on Back Hash oo

0

s~

10

5;3ﬁibhﬁa§§iﬁ}rraﬁsﬁér‘ b}Ca;iQﬁ:,'j L

a-jAnlon Rece1ve

AmmonIa

NH,

6.7

*'fAnio__Rlnse B

 (°55%)“29!7'+0;6(ﬁHé)i

180

SR 3-l2?4”1b$?=1f

45 A7

5.9,

tiﬂTransfer An10n IR T

s

1l
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 table 5‘C-4'23'.'-_‘(3/_3): ..

" Process .

Timé(miﬁ) :

Remarks |

“Conductivity’

_Cat{on.Dfain :

Flow Rate (gpn)

Air Mixo

Cation Fill

126 (scfm)

10

g

1.0

Check-1in Cation'Taﬁk

Conductivity Check |

65

14,7 .~

RST

| Resin Transfer to | i1
Storage Tank .~ -~

1105;;"

20(5)

15

1545

8,79 |

200

6.7
278

" Storage Tank Fill |

1.0 :
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Micro S/cm

SiOé |
Na*©

5515

Tev ReCOmmeﬁdéEiéﬁs'

(a) Treated Water Quallty in Ammonex are as Eollows.

Typlcal

Curve of Ammonex

'Séfurated‘ﬁiﬁhenﬂ4 ion

conduct1v1ty

L N TR

f3:;'10'Mictd”S/em"g L

L
7.
/
[
K
iy
& i . _— .—J

Catwon thru conduct1v1ty

Serv1ce

aperation

Duratibni

'foz;ni - ______ﬁ

opération

% Cation thru conductivity Less then10115ﬁmicre_3/cm

*

C %k

_ Thet-is

"_beidetexminedfby:ﬁa+, $10,°

_Silica

Sodium -

‘Less fhae:OiOZ'ppm'es $10

" Less than 2.3 ppb as Na'

2

2

to say, service duration of ammonex” should -

and eenductivity'(ef cation

"prese.condUEtivity){ :However, at'G—Z, 3—1.18%2 eﬁd Mrl.

service duration of . ammonex _i determined by Na

values only, (when Na Value reaches hlgher than 10 ppb

- las-

re

generated).

+
Na at ammonex outlet, thls:resin-ls exhausted and

In comparison with the above - values,

' anménex of.GQZ,is—I;“S-Z and M-lzare_operated_at high-

er conductivity and Na.

+
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5when catibn'paséICOﬁdﬁCtivityﬁbecomesﬁO,S_nﬂcro

S/cm, it will contaln about 50 ppb as Ca(‘O3 of gtel”.
_ Relation of Conductivity and HCl Concentration o
. Comductivity 0. 10 ‘0. 20 0.30 0, 40, 0. 50 0.60 0. 70 10.80 0 90 1.00
. {micro S[cm) ' :
o Conduct1v1ty - -8, 8 ' 22 5 35 46,8 58 L 68.6 78.3 _88,5 9?.3 105 :

(HCl ppb as CaCO )
| ;ngh Cl leak from ammonex could be attrlbuted to thé:'
‘.hlgh NaCl percentage in the caustlc regenerant This
'1s ev1dent from the sample taken labt August 18, 19é2":
©(1.435% as NaCl/lOO/ NaOH). |

The relatlon of NaCl/NaOH, R~Cl HCl concentratlon'

_Qare shown below

35 -

304
R c1 o :
mo]e% 20 ' Ca1cu1at1on method of mole%

o _;f- o 1 43 o
.15. S 58 0 : -
c ' ,-_ — x 100 = 1.0
e : 100 1,43, 1.43 |
A9 K *5510
5
i . .i'l )
L5

jNaC1;%m61é% ;;t g



(ppb'asACaC03)-’

Effluent C1.

5 w517

fk/OH;%me'i:?f' | 'f  _  :‘.? { L NH /OH form operat1on f:f.
2.0 7.  0pet§t1on_g B i _ pH 0.6

>
LS

ok
o
()]
=

o
{Ft
H
S
o

=
—
1

| I

o
1 -

C(ppb as CaClg) .
[

- Effluent €1

i

- 0.05

D .
g .; S

0 100 - 8 T oo
R-Cl mole - R-C1 mo]e%
Théréfére;"CIF content from ammonex dépénds=.;n:
NaGl/NaOH and aléo of.Léndénsate.pH value in resin
- layer.' Durlngrthe'survey, ;t ﬁas_conflrmgd_that con-
duc tiﬁity_of:?ohdénSate p6ii$h§r.af-S;Lfbééémé_0.i9
";micfa Sfcm:iﬁ;ﬁ/bﬂfférm;éperatiog. 'Howevér;iiﬁ H/6H
-.fbfm*qpeiatipﬁ,'thefe:;éihéfléakagé Qf'61
fgfthefﬁofé; Na**is=also found leaklng hlgh from'
amménex-Effiuéht._ It. 1s.caused by high mlxed percent—'
*age of" catioﬁ ré51n in:an;on_r251n‘layer_after-the_
"trénsfér fromv'catiop. fégéﬁérétiép: tanﬁ  té';ani0h
'}regéhéraLibn=tank;*~rl .
.J:_'ln Japan, resln séparétlon level.lé étrlctly kept
3fwith1n 150 mm- + 50 mm- under the ‘center of outtake_
nozzle”in catlén regeneration tank after fesin bepa—

‘,iatlon.' Refer to flgute shown in next page.
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<. 1f. the resin separation 1s not well done, adjuSt?
ment Of,résin 1eve1 in ‘cation regeneration tank must
~ be undertaken as specified in the figure:’

" ‘Cation Regenératidn Tank

'_Nozz1é(2)_ ﬂ'fﬁ:‘ : .; ae R Nozz]e(}) énd (2) ?Eggl?123

to Anion

,‘Regenerat1on ’\/_(,<:4|,P S 4 ‘Resin Separation Level
”@9\" T I my o
B _sz;}é(l)_ f :-RQQ;\;;_,/// : e :

g Thwammdnex, ée}miésiblé'valﬁés of R-Na, RQCI aﬁ&'
__Ré$§4 after regeneratlon ‘dare shown below.
RﬁNg”.; .. Less than 0. 33 3
,R;Cl .. Less than'Z/ |
.‘RFSQ4210_ Less than 20/ ”
-VIn_'or&ét to get hlgherT ﬁa£erH:qﬁality,';thg
'_l.'fdliqwiné _i£émS_;shopldg.ber éﬁéérvéd..'.(JiCA téam:.
. :ec0ﬁmen§é;iohj5:' .
'_i._Perfof@ S§;igtly}adju5£ﬁéﬁt;of fesiﬂ.égpa;atiéh
-:mofe79tricfly. *
 iiLiChange caust1c soda qualzty -a8 spec1f1ed (1ess
?than 0 1/Na0H/100£ NaOH) |
'. _iiiﬁTContro1 Londeneate pH as: spec1f1ed (pH 9 3)
;:iv. 0perate ‘ condensate | polisher ) in  H/OH fofm
_,(§$P$¢§§11y_;duFipg_‘bqller _Furbiﬁé start—ub. of

”L;'d@tiﬁgzEéhdénsér i§akageg)*
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Caﬁsfié:iﬁtrbductionf&'DiéplééeméhﬁtTemﬁératﬁne'

Fhe maximum -~ operating  temperature - :of anion

. exchange Teésin iw R=OH foim 'is. 60°C  but 'in case of

NAPOCOR, 1t is between' 1105120°F (43-48°C), In Japan,

heafing temperature is1c0nttolleﬂ.iﬁ 53.i‘3“Cziﬁ'orer

fto_rémové”gffécﬁively SiO2 adsﬁfpedfih resin lajer.'

ReSinfTraps'df:Ctheﬁsaté Polisher:Outlet -.

'Thé:-t&sin-'trépsi-éti*Each"COndensate polisher

-+ (ammonex) ‘outlet must be installed iﬁ=brdér'to_trap

@

; ﬁérdérsféHOUIdVbéifépldéed tojﬂéwésf:mbdel"in[dfdéf to

cffluent resiﬁ'éﬁuseﬁ-byiﬁamaged‘CS116ctofé§

Attached Figure'58f13_is one of resin‘tiap_dfawing

'Which'is'uaed~fcr'c0ndénsate poliéher in Japan.

Ingtiumentation, .

‘As a vesult of ‘our investigation, the instruments

ot allffqriﬁdﬂi{ofihg_andﬁthé1éontrolisysféﬁ'for duto-

matic operation are out ‘of order.  Thereforey JICA -

‘team recommends that. the condactivity meteis and re- '

jd?eratéjthe_condehsate‘ﬁolisher:by conductivity con=-

. t¥ol of the effluent.

.Géfdner -2 Condénsafe quishéf dutlé;;*3'sets.

- electrodes with ‘recorder

Snyder - 1 _Condensate Polisher Outlet; 3 sets"

' :'electrodeS;With recorder "

“Snyder ~ 2 _ Condénséte'Polisher'Ouﬁiet; 4 sets.

-_leECfrodes with recorder =~ -~ -

Malaya - 1 Condensate'?olisher Oﬁt1eth4fséts

. electrodes with_reéoﬁdér”'
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7 - A1l of the flow meters,. recorders and counters

_shouidL=bef3rgp1aced/repaiied':in= D:&ér to determine

tcorfectly the sérvice“du:atibn of condensate polishers

'ifrégafdigss_qf f1oW:Variation at Gardnef/Snydér'and

fVMalayé'Théfmal-Statiqné(”_

‘_‘The.gqhtrdl;systém'fof_autpmatic operation should

”alsd_be_féﬁaired/reﬁlaqed'in order to prevent pperém

“tion failﬁréfdfléondensate polishing;plént-at Gardner/

'.'Snydér_fhéi@al-Station. ”This:islwith”the'éxééption of -

< (e

the :eggﬁéfating équipﬁénf of SnydeffZ._
Crud-Removal

In . Japéh, -pwo_g(Z). methods__of -prqcédureé are

'employéd'for'thé iron removal'in,an_exhaﬁsted resin of

5cond§néa;g'p¢lishéf; Tﬁgée-ére as fdilows:

Dotn Flow (ABRO) :| Up Flow (Back Wasgh) .

Procedure -

:(l)fAir ScruEbiﬂQ"(l) Alr Scrﬁbbing”

(2) Down Flow . | (2) Back Wash (LV ~ 9w/H)

.:Demefit__ 7

Underch1lectop; Much water:is'neéded
clpg'with-c:ud and
diffiéult_td_remQVéf:

érud pompIete1y,,

'EffeCtldf

| removal . -

erud . | Small © | Big

‘No. of times | 20-30 . j3-5

“repeated .’

Nbfméijquratiqni;:sEffecfive j IRETEE I

(small deposited) |

“Start Up of Plant | = .. . | Effective

| Guueh depo

sited).
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”Durinngnit'stertéuﬁ}{mueh?erUdefiefHEéeSiteﬂ_in

' _thefresin ldyer so;thatjit:ﬁﬁst be‘remeved-cdmpietely;

C(F)

:It"isrbetter_te=repeat-airreereﬁbing_and baék'WasH"

until tﬁrbidity'df waste water becomes less than 1.0

pﬁm.igleA;team reeqmmends:dp:tlow u@thod'for:cfﬁd "

removal. |

H/OH Type OperationsiV
_The following table is a comparlson of H/OH typet'ﬁ

and NHAIOH type-'in. ammopex ioperation (Qondensate"

polieﬁer)

When ammonex are operated in H/OH type, there will

: be shortage of regenerant water at Malaya Thermal

'Statlon because Qf frequent regeneratlon_of exhausted

resin.

: In H/OH type operatlon, water consumptlon w111 be

ebout 5-‘t1mes and chemicals consumptlon w1ll, be 6_'

times in comparlson w1th in Nh IOH type operatlon.

 When- an 'addltlonal :regeneration3'equ1pment is

:installed.for_GAZ; JICA team'recqmmeﬂds'tHAt conden- - -
"sate polishers3ef?G42:Shouid'eiso-be replaced because:

of vessel deterioration.
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Comparlson of H/OH & NH OH Type Opbrdtlon

" Number of Polisher

2Régéneféﬁiéh.v=
' Times/Month :

" Serv1ce Duratlou

- (days) i’ R

EExpe te&'Cébédlty
(m /cycle)

'Consumptlon of
66'Be H 50
(kg/mon%h)

_ Consumptlon of
100% NaOH
h(kg/month)‘

*Consumptlon of
L 28%: NHAOH
(kg/month} )

Regeneration Water
' gsumptlon'_;

/day)

Regeneratlon Water -

gsumption
(m /day)

i_fFXamBlef

Gardnet/Snyder TPP -
Conden ate Pollsher

NH /OH type
: operatlon

2 (G-2)
2 (s-1)
3. (8-2)

7 .
s
228960

1316
(188 x 7)

{95.9 x 7)

71206

(1018 % 7)

700"

: (110'x 7)

26

H/oH for
operation

‘each has 1 stand

_by”unit

42

(% 30/5)

5
*37407

7896

(188 x 42)

40278
(95.9 x 42)

3528

(84 x 42)

118

‘CaCo

3 x 1586 llter

Malaya TPP
Condenaate Polisher

NH /OH type
- operation

H/OH_type
operation

3 (M-1) 1 stand by

30
228960
564
(188 x 3)

o 287.7
(95.9 x 3)

305.4
(110,8 x 3)

330
(110 x 3)

 11

Sk 2. 12 pnm as CaCo

% Condensate pH 9.3 — NH

.

4

18'_

3 x 30/5j

:
*37407

‘3384
(188 x 18)

1726.2

- (188 x 18)

“ 1512

(84 % 18)

50

X Expected Capac1ty in H/OH type Operatlon

-+ (318 m /H X 241)
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(Outlef)

(ﬁetj;: 

 Fig. 5C-13 RESIN STRAINER (RESIN TRAP)
" 'FOR CONDENSATER. POLISHER

.(Air-Vcnﬁ Pipe)

sampla '

L e E — ;:_'—*fj
“l‘%—; i{; son : e f7f+4
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d;_ Maintenance (Overhauling)

The condensate polishing plants of Gaxdner/Snyder and

1Malaya 1herma1 Station hds not been ovarhauled for years

7'of operatlon,

_Therefofe;

fJICA taam'xec¢mmends that oV@rhahling'of

o all condensatez"polisﬁihg: piaots"should be performed as

soon. as possible accordlng to the following item d.

(Malntenance Manual)

”Malntenance Manual (Annual Inspection oL Overhaullng)

(a) Rotating hqulpmeqt (Motor, Pump, Blower)

Inspectlon and overhaullng ‘should be’ performed in

'aaccordancehto the manual submitted by manufacturers.

1ii.

‘-;iv;

Megger

Check’ Ttems

Giand'oacking ‘I:*fﬁh

Bearing’

Shaft & Impeller

After Ovefhauling_

Adjust the_gentétiﬁg of

'motof.aﬁd'buﬁp:Couﬁliﬁg?

Replace. it
Replace it if abnormal

sound or vibration occurs

':dufing'ooeration
x'Graase-uo. _': |

.iﬁeplaoe_it'if shaft ig .
'oanded o; impeller=ié

-_damaged;a

'_: To be more than l.iega ohom
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(b)-squeﬁce Tést.of_Conffql Syétem.fbf:Aﬁtéﬁqﬁié‘..
‘Operation |
Make sure open]élose of air aétuatiﬂgrvélyes are
-inf;édépﬁaéﬁcé 'ﬁitﬁ ‘the operating ;sedueﬂcex chart' of .
..ﬁrogféﬁQér.
) Instruﬁéntéf
thﬁéﬂetivityi 'ﬁetet, Flbw '.Méte:; .Differenﬁiél'
.ﬁréséufe indibaﬁor;'Tank Léﬁei.dauge, Flow Cohfroi
ﬁalvé,iﬁeééf&er;ietc.)f
?érfbrm:ﬁﬁe'caiibfaQion of'tbésé instruments at-
.tached‘qp fﬁé C6ﬁtr015pﬁn¢15in'éécordéhée with the
. ﬁanual issued:by ménﬁfacfurers;
CCatibration  Adjust O (sero) point
| Adjust épén “(:sll'o.pie_r)_ i‘)oi:r'lt
: f.IﬂD.'(of:géiﬂ)  "A&jﬁ;tVfIDHd§§féti6ﬁ'(of éain)

"while operation

(d) Vaive-=”.
-  .- Di§aéseﬁb1é 3aii'~vélve$:fdn4f:cﬁéékr the _folléwiﬂg_:
 éfems; 5 |
| 'ﬁiégiam_ S -Réﬁiécé it if_héﬁégéd:-
_Valve.éhéet o _ fﬁépiéce:it'if.damagéa
| -'o—ﬁiﬁg o o Replace it if dam;géd
“(e)7Tank-'§ . | o
(Cogdeﬁéafé-:?6ii§héi,_;QééionwiRéééﬁé:éti6n  Tank, 
Anion:Régénerapion'Taﬁksén&:Fesin.StérégEfTéﬁ%)-.
i Peffb?ﬁuﬁéﬁgfiﬁéﬁééﬁib; éf£éi.éaéh:rééin have beeh‘

- transferred to the next  tank. .
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“ ¢heck[1rem_ :_: 7
:i'i; 'Sighe'glasef e='_' -;Cleap.up or-repiecejir.if
. . : Vfdgﬁagégn;pe .
Ii#'”-COiEéCtOFSl E"___._;Clean”uﬁlby-air blening or.
L . | _freplace it if damaged
(iii; Diefribntors o "Clean up holes or replace.it
| o if;damaged_andgedjust .
"héfi?QﬁF%i ;eV§lnif:deélinedt
iiv. .Bglts.&:ﬁugs3; i _.lTignren;it_if?iqbeened; |
fn}:jRneBer-lined:“; ' _. Repeir it;if damaged.

nh.lnternal Surfaee_

(f) AdJustment of Resrn Level
Carry ‘sut the adJustment of.re81n seperation.leeel._
-dn the catlon-regeneratlon tank in accordance w1th the
. efolloﬁing proeedure._ Refer to flgure at next pagerl
' Transfer the.lesrns from condensate lelSher“tO
:cation regenereelon‘tenk.
?erfenmfthe_erndfremevel Prééesseend éﬁéﬁ"fésin-
' nseﬁeretien}” | | |
.:;QheeRVthq:réein_ieﬁellin theecétéen regeneretion_
- k&% Separation Level ***
If thlS level 15 hlgher than spec1f1ed rake:ont ;
;.some-catlon exchange resin from nozzle (l) while backa 

“ nifwashlng

' ; ¢u If thls 1eve1, is lower Lhan spec1f1ed put the -

e' addit1onal catlon exchange res1n through manhole. '
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For Referenca

'Regeneration Procedure of the Aftér Cdt10n~Column Reéin. 
: . The after*catibn4cinmn résLnjhas té;be\régénetatedfwigﬁ‘HCIV
:sélutioﬁ”in évefy ﬁﬁ%?éﬁ fo%ﬁ-ébé%atidn cyélé.. | | |
._Thé procédurewfbrrfegénéréfiﬁn:is as folléws:
Regenerant | .
35% HCl solution 2 1 11ter/11ternre51n
Dilute 2 l ll;er of 35/ HCl to 10 liters of 7% HCL
w1th demlnerallzed water'

Procédure:_ S o
= . S T *7% HC1-10 1iter
Put one liter of cation exchange resin L
s i *Demineralized.
into columh.'a - . ~water 1. 7 1iter

*Dem1nera11zed

Carry out back wash process w1th demlneral—i water 30 liter

ized”water. 10 mlnutes (backwash)
Flow 10 1iters of 7% HC1 solUtidn int0 

column so as to finish within 2 hours.

120 minutes (acid introduction)

Flow,1}7‘liters_of'deminerélized-wéter s0. . .

1.és to finish withiﬁ 20 minﬁtes.'
20 mlnutes (dlsplacement)

Rinse the re51n w1th demlnerallzed water

Qf 30:literSiSd-aS tq.finish-within N ity

one'hOur: '60 minutes’(rinée)

: o dL
: Make sure that waste water is. changed to ‘ !
green color w1th methvl orange indi- : -T" PR ¢

_ : _ . DemineraliZed  Waste
cator at'the_end of rinse, Y water R
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| _"Také ‘out the reélinf-fwﬁli—ch 11asbeenregenerat-

. ed and charge i

©./" column of condensate polisher outlet... .~ "

3 1nt0 afterhcation‘“ _ L o : R B .



-'”specified, take out som o:

o no&zle #(2) while Back washingﬁ'“

.put the_new anion exchang

- <g;>'_’

'r651n.. f

5 g

) ,*:‘sf*-; 3A1i.'ion Résiﬁ 'L’ev'el‘-. wh

If anion exchange' re51n 1evel 1s higher than'

If anion eXChange resin lS lower than qpecifled

‘resin: tbrough manhole.

Regeneratlon i

: Perform regeneratlon by using tw1ce the volume 0f_=-T

'_régenerants (H 4 & NaOH) after addltlon of newfl'

Carry out the adJustment of re51n 1eve1 and per—.;.:

form regeneratlon by uszng tw1ce the volume of regene—

-rants in all rESlnS of the condensate pollshlng plants 

5§dur1ng overhauling.;uiol;”

-to;Pollsher 'f:&fo, L e R
L R = 10 Resin -
ST ~’storage tank -

— ,;w”___—.to An1on regeneratTQn
sl tank

'”T‘—-n from An1on regenerat1on R
T tank B .

Catlon Regenerat10n Tank

. Note. As NAPOCOR plants do not have nozzle (1) and %'

L nozzle (2), it should be 1nstalled

ftanlon exchangg rggln frbm L



' Fo1 Refeience. f:__g

Analysis Method for NaClVConLalned in NaOH (JIS=K1204)

”n,_ Sample of 45/ NaOH (Caustlc Soda) solutionA

'h'f:(NH )250- indlcator ;m¥ 5. 

4 4)3

rate with N/’ZO NH4SCN —= B ml

Fe (so




. ) Seconda1y Water TY atment

a. Chemical Injection Equ:meen




s

_the hydrazine specificatlon that 0 03/ of chloride meets

.the Japancse specifications.

' ;-'Rec0mmendation t»ﬂlfvifa;~'3

Additional h?draeihetftahk.ianﬁfzeeﬁp. foé’ the .eystem'
ilay~up muet be 1netalled a31de from the existing hydrazxneh-
i'tank dnd pump belng used in normal opetatlen;g Sultable'=
hydrazine concentretlon Lo be used for:. the system 1ay—up
.-must be about 15 204 as N2H4 H20 ‘.
| Automatically chem1ca1 1n3ect10n should be inetalJed:

_to keep the water quality conform w1th the speclficathns.

':chemicale should be inJected automatically based on the
ji_teaqihg qu:gthe;”monitetiegﬁ-deyice ffor .the ?systemi- An

céXAﬁpié efctﬁiéiaﬁtéﬁatichchemiceifihiection}ié shown on -
‘_the attached figure 5C 14 | |

Hydraaine injection 1e adJusted based primarlly on two

_fparamcters,rthat 1s, one. s on the continuous £1ow rate of

'.-deaerator inlet water and the other is. by the residual_::

Vzihydr321ne aL the deaerator inlet.i~,if i

:J _nJe'tlon is adjusted also on the contlnuous

‘Eof the,flow rate

-Tductlv ty measureme t:at the deaerat01 water 1q1et

Chemicals shof;d'be prepared through_automatic control

'heﬁce, chemical solutien 4'_:hydrazine 1n3ected te the

'5__eyetem_must' fprepared by means of a; measurlng tank ]ike— -

:=gwise ammonia'solutxo ust_aLeg_he,ptepatedfpy'measerement

'h :rdJusted based on the_ -

5;5mea_ure_ent_of the conductlvity 1n feediwater._;Amenia

nd the other is by the con= .



concehtration¢ pﬂ and conductiv1ty. are relatee..re-'eeehhﬁ
other ae per anure SC—A. In this figure, meaearemehtrof
each value can e331ly be ohtalned | |
- ..SpecifiCatien=ef:'3hydrazine,.ammeniaihrriebdiuﬁﬂehhe—'
_7phate, dlsodium phosphate and morphollne °hould be based_"
' on Amerlcan Chem1ca1 Soclety for reagent grade chemicals
As an example, the apec1f1cat10ns of Ammonlum hydr0x1de 15'“
.shown in Table 58—29; JIS speciflcations of hydrazine 1s
'shown in Table 5C-30 In Table 50—31, 1t.shows results of-
ana]ysls on the 1mpur1t1es of hyd1321ne and ammonia used
in, plant.at Kyushu Electrlc Power Co. of Japan

Records on: the amount.ef consumed chemlcals.for each
uait reflected da11y on- the wate1 aaaly51s report should-
be collected and recorded nonthly

.Chemlcals forlb01ler used shoule be- stored properly
'If p0351ble there sheuld-be a.eeearate storage for cheml—
cahshalone.- Chemlcals must be kept at a sate place free
'_frémxﬁafaeerable damaged caused-by'natgral'calamltles_llke_
-:Water;ifire aﬁdhother‘hazards_whiCh eighrfaffecr.rhe ef4

'ffieiehcitef‘chemicaLQ}:
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'_Tébig.5¢;2é 'AMMQNiUM’HﬁDRORIDE_;

- Teown g AMMONIUM HYDROXIDE
. PO Spec 5220788 through BC

.: West1nghouse Corporate;Standards,}
ﬂ;Rev1s10n 8

_ _ : ' Reseairch and Development B
' f_erderaT Code Ident1f1cat10n No. ?9500 :

October 5 1973 - fl

- efChem1caI Propert1es and;Tests g

:ie"PO Spec

“iDes1gnat1on u
5220788

_PreViOUS RO
PO SQ&C '

_ ”: Descr19t1on S
©5005-1°

_ Ammonium hydrox1de [d:3 grade purchased by brand:'
1 522078c_-.zf'f_'”'f500§-2_' | Amm0n1um hydrox1de reagent grade '
Un1ess otherw1se spec1f1ed the fo]1ow1ng reqU1rements app1y g

0n1y to 5220780

| 'No change sha11 be made 1n the qua11ty of success1ve sh1pments of mater1a]
_ furn1shed under th1s spec1f1cat10n w1thout flrst 0bta1n1ng the approval of the B
| urchaser._ f | R
TnPhys1ca1 Propert1es and Tests
- f'SPECIFIC GRAVITY -.0. 896 to 0. 902 at 15 8° 0/15 s°c (60°F/50°F)
;:APPEARANCE;:

Co]or]ess 'nd-free from suspanded matter or sed1ment.,-g -

| cHemTcaL CDMPOSITIGN - Anerican Chem1ca1 SOCTEty (Agsjfﬁéggéﬁtfgféagfaﬁﬁanﬁgm;i-;e

7”Hydrox1de i L
Percent,-by"we1ght

Nt 2800070 30,00 -
o (C0)y maximum . o 04002
: gn1%1on max1mum 0,002
- L1 0.00008:
~+110:0002
© 7 0.0005
. 0.0002
S 0.00005"
©20.00003

‘4)"max1'um
"maximum o

2 , ,(a__SO ) max1mum

~-_;Heavy metaTs (as Ty max1mum
Iron (Fe)y maximum - S

) erubstances reduc1ng permanganate§7~:ﬁ
'iijyr1d1ne SIS T

Pass’ACS test
'c_';g;Pass ACS test




5 - 536

Table 5C-30  JIS SPECIFICATION FOR HYDRA?INE HYDRATE
( Redgent: Grade )

'.I_t;é m - . ' - Percent By'Héfght

Non- vo?atIIe Matter, max imum | o : 0.01
Chloride (01)? maximm 0.0

Sulfate (SO )s méx%ﬁum B e _ 0;005-_
Heavy metals (aslPE),.maximﬁh_ . . 0;0005'
Iron (Fe) ,‘maxjmuﬁ' 4 I 0.0005

Content ,_mfnimum. _ -. ' o 98.0 -

' Tabl¢f50431 ANALYSES DATA. OF IMPURTTIES IN HYDRAZINE AND AMMONIA
: L ( Examp]e in Kyushu E]ectr1c )

Ttem |- NHAOH- ,.'N2H4 HRO |
em L (on) (808 ) - Testwng‘ Mgthodﬁ_

Na(ppm) 0.06 f. 0. 16 .  _'Atdmic-AbéofbfibhéSﬁiké‘Samp1é S

O ) | 0.z | oo | Eysporation residual - Wercuric

|- (as Pb) (ppm

" Heavy Metals| —n 5 . _~» | Evaporation residual- co?orimetric_;
] -<<0f2 oy =0.2 with sulfide - '

Residual affer o - - |
Ewaporation pmn}*flo"_ =10

Pb (ppm) . |<0.1 | =<0.1 | A - Spike Sample

CZn(ppm) o 0.05 | =0.02 . | -ditto-

T (ppm) <002 |<0.02 | -ditte-

‘Hg _pp@  : <¢U;Qﬁ5? - < 0.005 F1améiQSSfA;Ai-#:Sbikéisémple'

| Zh; Dhﬁ'f ko =0.1 1 ,vaapoEdfe ré$idﬁé1:4:bdidrimetric

(ppm)

(ppm)”

Sb (ppm) . {<0.01 . {=0.01 S|t
":Lcaj(pph) 'ﬁilsgbLstr_'llﬂfp.S. A - Sp1ke Sample

| M tepm) - [<0.05 -;*;0305'”-'_,'_ ~ ditto.
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Reference = 6 Amonia Athydrous - -

COMMON NAME ~~ : LIQUID AMMONTA

CHEMICAL FORMULA : NH

3

H Genefél“RéquifeﬁEhté

)

The liquid aﬁmoﬁié‘shéll be.éf_fhé"higheét chemical puii-

ty, anhydrous; with any one coﬁtainef'averaging not less

~than 99.9% pUre,:aﬁd_sh311 confain no adiulterants or of

N anything_qf a deleterious nature. It shall not contain

c).
d)
e)

1)

more than traces of carbon dioxide and air.

The residue upon evaporation of 100 ml, shall not be

greater than.0.0iz by wéight;"'
The gas ‘shall be pumped to 1800 présSuré in a standard 220
cu.ft. cylinder;

he ﬁaIe connected fitting must- be right hand throaded and

must have a. 14 thread/inch. pitch,

The upper part of the eylinder (1/5 of the cylinder) shall

be.coiéred navy.biué and the lbﬁer part royal blue és'pgr
indusﬁria} standar&s. |

All cyiiﬁdegé-ﬁuét.bebméfked with Tare Weight.

Ali cylinée?s must be properly cappéd. Thoge wiﬁhqut'case

will not Befaccépted;"

2. Supplier's Analysis and Identification

_al). _

b)

The_méﬁufacturer_shall submit a typical analysis of'mate—_'

rial beihg_offéred.

Each container éhall be plainy marked with the name of

product, formula and content - of active impedient.

Manufacturer's name shall appear on all containers. °
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Tt e) Eachgcéﬁfainér.shail gafry the cautiqn label:ié:respect to
haﬂdling .éﬁd storage. -
_3; Rejéétign
_ a). NAfOCOR resérQes_the.fighf.tohréjéctﬁany1or_all of the

material that fail to meet any of the above requirements.
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'-Réference w.7 :Ammonium Hydroﬁide

COMMON NAME : Aqua Ammonia

CHEMICAL FORMULA : NH

aOH

1. General Requirements

3.

" a) The chemical needed under- this specification shall be

'tEChﬁiCaizgradé amhoﬁiqm hydroxide. -

"b)'zli shall be free ffoﬁfsdspénded mattét;;:

3

Supplicr's Analysis and Identification

.C)l It shali contain 25% NH_;  s

a) Ménufacfufér shal1°submit'artypical anélysis:of.the chemi-

" cal being offered.

" b) Each 'container shall be marked with  the name of product

“and maﬁuféCEurei. |
c)..ﬁach container shall cérrynthe CAUinN_labei in ieS%ect fo-
 héﬁd1ing'and:stofége. |
Rejection |
a). Failﬁre-bfithe-saﬁﬁlé_to caﬁfﬁrm.fé”rEQuifements:of-this

 ‘SpecificatiQn shall be cause for rejection,
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Reference - 8

COMMON NAME  : Morpholine

CHEMICAL FORMULA ¢ G, H_NO

479

1. General Requirements

@)

'C)

a4

e)

The material offered shall be clear, nearly icolofléés
solution with a chafactgfistic_amhoﬁiaéal‘odqr.f

Distillation rahge of material offered shall be from 110°C .

o 132°C at 760 nm Hg.

The seals df,the samplé'coﬁtainefs:shall.ndt_be taﬁﬁeréd,

The material  furnished under .this ‘specification shall

‘contain mot less than=91Z mQrpH61ine{by3Weight,

The flésh:ﬁointfdetetminéd.by”cleveland open  cup methbd

' :shall not be'leéS than 169°E_and a Q0%.by weigﬁt.solution

. .

*'g)

in water shall not flash.

Surface tensién of the material furnished shall ‘be 41
dynes/cm.
A' 1% solu'tj__on by welght in f.z;:'esh;l.y _boi_led cboled__distilled

fjﬁater shall have a.pH valuejpf about 10-6}-,

2. Suppliei's Analysis and Identification

&)

By

Maﬁﬁfacturér"éhallA smeit 'typical analysis of material.
being offered.
Each contalner shall be plainly marked with name of

product. Manufacturer's name shall appear on all contain-

ers,
¢)  Each container shall bear the CAUTION:laBél‘in respect ‘to

handiing and storage.
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3. Rejectioq
a) Failure of any representative sample - to conform ‘to
requirements of this spe¢ification shall constitute cause

for rejection.
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Reference - 9 Hydrazine

COMMON. NAME - Hydfazine

CHEMICAL:FORMULA”': N N

? 4

1. General Requirements

a)

b
c)

d)

N
£)

g)

The materlal desired under thlS spec1f1cation is technlcal-'
grade hydrazine..
The hydrazine:shall-be_colorless.iiquid.

The seals of'fhe sample confainefs shall not.be témpefed

The product shall contain 35/ hydrazine correspondlng to

'54 7% hydra21ne hydrate (N H 0)

The hydrazine shall not- contain more than 0 03% chlorlde.

The flash point_(open cup me:hod) shall not be less than

"193°F and fire point shall not be less than 204°F.

The'pH value of a 1% solution of hydrazine éhail be around

9.9.

2s Snppliér'é Ana1ysis=an&'Identifiéation

~a)

b)

")

The manufacturer shall smeit.a”ﬁypical:énalysis of the

_material'Being offered.

Each_container shall be plaiﬁly,markéd.With the name of

. the prodncﬁf ' Ménﬁfagturer's name. shall "appaar'fbn oil .

containers,

Eachféontainer‘shéll,Bear the CAUTION_lébél in respébt-té

~ handling and sﬁoragef:

3. Rejection _”

S

Failure of the saMple-to conform to requirements of this

specification shall_constitute_a caﬁse for fejéction,
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Sampling Rack.

A,

Reéﬂltibf.Survey

The actual condition of the sampllng rack of CSTP and

'MIP are shown in Teble SC 32 Except for M—2 nost of the

sampllng p01ntq have no sample ilow1ng. If there is sam-

ple flow1ng, its temperature is very hlgh aud the £low is

uncontrollable. The flow rate of the eample is very Am-

pertant in'crud analysis. The said-analysiS'iS not.done

daiiy. Thls mlght be the reason why the flow rate 1s not

adjusted sultably. As stated above, the temperature of

the sample is very h1gh due. to. lack of proper coollng. In

- this .case, the sample could not be_con81dered representa—

tive. The analysis of pH, conductivity, hydrazine and
ammonia are greatly influenced by the_sample temperatere.
Dissolved oxygen in hot water is impossible to anelyze.

The sampling rack in ‘all units have rather. bad

environments. S0, gas contents near the sampling rack_at:

M-2  seem to _be very high. The ‘sample is exposed to

_contamination. : Maintenance of ‘the sampling rack is .very

important to be able to get a.representative'sample. But

‘it is not done properly. The eemelihg'line has no label

indicating its source. The sampling liﬁe should be
flushed perlodlcally to prevent adhe81ou of the crud on

the tube. This procedure is not belng done in the plant.
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Table 5C-32-1 SAMPLING RACK AND MONITORING (GARDNER 1 & 2)
Cardnet -1 | | R

'iManuaT

(o]

1;;_HSCC (House Sérvjce\é}bégd'9361ej e
72, 'Cbﬁdensaté R
3;'_Cﬁﬁdén;été.éfter.Heatek:_
4,. SH.Oq£fet

5. Saturated Steam’

Boiler Saline

“Condensate after Heater

o o & X o o X o

o . ~ o

. HP Feed Nater
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Table 5C-32-1 SAMPLING RACK AND MONITORING (GARDNER-1 & 2)°

Gardner -~ 2

10.

.
2.

. (Overhauling)

P SO R Y
AR WM

.” B&iiér’Watér'W&T]
" - Header

Menual

High Pressure Heater

~ Drips Flow (HP Drain)

HotIRH Steam
RH'Inlet

‘Main ‘Steam
;- Feed Water before
- Economizer

cannot check
Cohdensate_before
Deaerator

Deaerator

Condensate Discharge
Qutlet '

Boiler before
Attempt heater -

HSCC .
-Ammonéx'put1et -

REMARKS :

o
i

’1samp!e flowing

e
]

no flow

at laboratory

(Sample valves were already repaired)

Na Monitér

‘} 0:(at 1aboratory)-

-0 (at-Tadeatory)  _:
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 Table 5C-32-2 SAMPLING. RACK AND MONITORING (SNYDER 1 & 2)

Snyder - 1

10

M.
PR
13

HSCC
£co inlet

._'CP}bischérgé: '
. Main Stean
. Flash Tank
._?HotTRH South
'Wa;eruwa1i
Hot RH North
}.Ammonéx”bdtlet

: Mahugl

O T -

at laboratory f

0

A N

o

(individual
beds, at

' :_ Tocal)

Né Monitor

0 (at Taboratory)

05(§t iaboratoky)
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‘Table 5C~32-2° SAMPLING RACK AND MONITORING (SNYDER 1 & 2) .

Snyder - 2

.
12,
13.
14,

. Primary SH

Main Steam
Water wall - -

Déaeﬁétbr;Heater

- Eco inlet
.- Cold RH

..QCPsDischérge =

F1a$h tank

. Hot RH

HSCC

‘Deaerator inlet

Ammdnex-outiet

_ REMARKS:

. huxiliary condenser

CEXT. WPy Htr, B

= o >

X

_ dt:iaboratbfy'

.0.

[a]

=<

o o >

(indivi-

“sample Flowing

'_no fwa

.0'(ﬂt'1aboratory)

0 (at laboratory)
dual beds, . - E
- at local):
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‘Table 5C-32-3 SAMPLING:RACKlAND_ﬁONITORING (MALAYA 1 & 2) -
Malaya - 1 '
| Manual pH . NaHMonitor 90,
1. HSCC | 0 SR R
f2,' Condensate toi'
deaerator heater X
3. Flash tank drain
© to condenser X
4, Deaerator Storage s o
tank . " to lab, 0 ofat 1ab.)
- : (at lab) S
5. Boiler by-pass
‘system to flash o
tank . L X
6. ColdRH X
7. HORH X

= -8; Main cdndEDSEf o to lab., | S ok

10, HoRH X
11. wétErwwa11 bufiet |
mixing box X
12, Main Steam X
13, MainSteam O
14. Boiler feedwater |
~ before Eco X
15, Boiler feedwater
 before Eco - X
:16. iMaih'Cdndensate to
o sinkt o
< 17. WP Heater Drain X
':*Sémpfe F]owing"- X = no flow
__norma11y'for_déminera1izer‘oﬁtlet-

it

REMAﬁKS: 0 f

*

1]



B .Malaya -2
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Table 5C-32-4 SAMPLING RACK AND MONITGRING (MALAYA 1 & 2)

- Cohd&c— |
- Manual - tivity ©pH

1.0CP out left 00
2. CP out right

(%)

.']Cﬁidﬁf.COmmdn 2

Deaerator inlet:

o mom O

.. Deaerator outlet”

. “Eco inlet

R
R

9

B

S0 .0.

0

0

. Saturated Steam i
! ar :

o = o .

o o

4

5

6

7. Boiler saline
8

9. SH

0

== J - -]

10 H. RH

o % o o o o o o o o
O

-
1L CRHL 0

L

.REMARKS:-:X_'=‘fno'f16wing'.' 
© 0= working

‘B =e’ﬁot[working“"'

'ﬁHfRecbfder  'Fnd chart’
.Cbhdénsate

. Recorder “no chart

- 0gs Hy  ':‘ = 'ﬂo:chart



5 =550

- Recommendation

The basic specificatioh'of-tﬁe sampling rack system
should be based on the Pfeliminary-Sutvey Report bdeICA

team’ {(I1-63, 1174, '?5)_ and the “Report_'qﬁ Technical

 Services" by UTL _teém (PP} 2-180 to .2-184).  The

feqommendatioh’abdut the-Sampling réck_sy#tém_(inclnding

mdﬁitdriﬁg)f for once~through and - drum type.:boilers are

shoﬁn iﬁ Table:5C—33 and‘50~34,.respectiveiyﬂ-_ThE-most
impoftant things are the - temperature,; flow rate and the

pressure  reducing mechanism. . The :samplé-:temperatﬁre'

~ should be adjusted_éround 25°C... The cctxéspdndiﬁg_flbw
rate. should ‘be ‘high_ enough to supply the; diffefeht
_ monitoring instrumehts_assbci&ted to it. The wire type

. system is better than the valve type as pressure reducing

mechanism. . The sampling rack is necessary. for proper’

water quality management. In. this regard, the sample to

_be.used in the analysis should be the representative of

the system. Th?,fsémple flow rate should always be

_maintained constant -and. the sampling line should be

'_flgéhed 6nce a week.
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© Table 5¢-33  SAMPLING RACK SYSTEM SPECIFICATION
' © FOR GARDNER UNTT NO. 2, SNYDER UNIT NO. 1, 2
'AND MALAYA UNIT NO 1 :

(Once-Through)

Sampling Point L .(:)‘7 ‘-p oo T

Main Ccﬁdenser at L o o APCR B
CP Discharge | 0 | 0} 0 4 )0 | |0

f Déaerator‘Tank o o

. Deaerator Heater In1et 1 0 : 0| - ik 0:_ . 0

8011er Feedwateh*

befor Econdmizer- | 0 ‘| 0 | 0 B

'Natéfwél1.0u£1ét'i . 0%

Primary/Roof

Superheater o*

-”Main Sféam" ": B -0 IS

| _Hot Reheat Steam o '0‘  . -i 0

Cold Reheat Steam, _ j LU DR :

| orain

-FTaéh'Tahk‘ - ',_ o |-
- 5th Feedwater Heater

'Auxifiafy:Cohdensér | 0 ‘.;,Q“.i'f C .

13

thddétiv?ty
oH
Hydrazine

Symbols M = Manual _ '
L (:)'=:'Cat1on Conduct1v1ty P
.0 = Dissolved Oxygen
Tu Turb1d1ty

1] (1

H

-~ NOTE: % = -Exchangeéblé Sy selector ya]vé.'



Table 5C~34

_ FOR CARDNER UNIT NO. 1 (DRUM)

SAMPLING RACK SYSTEM SPECIFICATION

Sampling Point

1 Main Condenser at

_CP Discharge

W o

Coridensate after
Heater No. 3 -

‘High Pressure Boiler.
Feedwater .

| Boi}er'Sa]ihe_

Saturatedfstéam

Main Steam

3'Réﬁeatéf outlet

Cold: Reheater

5th Stage Heater Drain

SYMBOLS : =
N
©

NOTE: * =

-l

‘Manual

-Hydrazine

Cation Conductivity

Exchangeab]e by selector ya1Vé'

CéndﬁéffVigy_

" ‘Dissolved
“Oxygen. -

Silica -

When hydpazine.injécfibnzbééame;automatic’f'

" deaerator inlet should be se}eéféd;-




8) Monitoring Instruments

a. Rééuit of:Sufveyi‘{.
u'Tébié'5C-32”téeé;?).é;ﬁﬁlihg"gaékjj*Shoﬁé'the éhémiqal
.‘r;1.o'.nito'rin‘g instriments at ‘GSTP and MIP. Except - for
_M—Zé'npﬁitoring”iﬁSﬁrﬁménts aﬁ‘ﬁtﬁerfﬁﬁits'aré not
wcrkiﬁg._ Even ét:M;Z,.the;maiﬂpéﬁanéeiaé'ﬁhe'instru-:‘
ments is not sétiSfécﬁbr&‘énd.ébﬁéjmoﬂitors:aré not
working. . Somelofohe-recordets'havefnﬁ'chart_ﬁapgr so
thatﬂthg'rea&ing coﬁld'not'ﬁg_pféégrved; Only M—i
unit hashannunciator whicb.ié 1§cﬁt?d}at phé ébhtfbl
room, | |
D Recéntly;:soaium ﬁonifofsfby.ﬁfion-weréiin$félled for:
the coddenéate’pump_disbhargers ;nd‘émﬁdnéx effluéﬁts
at.é—Z, S+1, Sf2"§hd fdf"thé’déaéraﬁér outlet at M-1.
 The above inStiﬁments.:are: wbrking Well,._‘At GSTP,
;thefe.is'nb\isolat10n5§31§e'before_fhé sodium monitof;—
‘:The‘gdﬁdens&té.éémplé floW mﬁét be ?ﬁoﬁped prior to.
- the inépéction of thé equipment. o |
- .Oné.'. silica meter-"i:s-r'i_n'sta-lled for the anion and mixed:
bed éfflﬁéntS ;and  céﬁ&enéafe_ pﬁmp .aiséharge of -M;l
x&hicﬁ-‘i's -_1o£atéd_?ét' the -i:'hér'n'iic_ai -]Tab.d’réi'tory of MTP,
F.:There:iﬁfé'seléétbr valve.éO'fhéflthé‘éaid sampling’
:poiﬁﬁé are'éECOmmbdaﬁédfiﬁEbﬁé siliéa meter.
= Calibratidﬁ:of éhecking~§f ﬁdﬁif0r‘éééms‘tb be doge,
pé£ibdibaily{ Sodium‘moﬁitdﬁ_iézcéliﬁfated:with the

o standarﬁ*solﬁtibns'df IOprb'and.loo1ppb every month.
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b. Recommendation

~ Continuous monitoring §£ the'éysﬁem water‘qQaiit§.is
Of great'importanqe and fo.méinfain its efficieﬁcy,
pfOPer-maiﬁfenaﬁée'and'ménagemént_sﬁould be done, Our
eﬁperieace:in'Jépap indicQﬁés.thap the éhémica; mon;—:
'toring.instfuﬁen?s are.hard to méiﬁtain.compafed to
the  o§her ihétfﬁments of .. thé thefmal plant. . The

 chemiCal monitoripé:_instrﬁmenps are very .deliCafe
instrqménﬁs_that.négd pfoﬁer maintenance to make - them

- reliable. The said inétrﬁméhﬁs should be,qhecked fre--
'qﬁently.

= Items and: frequency of. checking of the manifdring
 :insfrum¢n#s'should.be standardiggdr The items to be
~.included in:tﬁe-chéck_list afé'the'sample tempgfatufe,
flowlﬂréte, detéctor,,_consumption"of. chemicals "and
practiéé of éaiibration; etc. The calibration shéuld
Bg.done éqce a week..lWhen'the reading.is.different
.from £he result of[labOrﬁtory agalyéisl‘the'caiiﬁrd—
- tion mu3t:be,dbne iﬁmediaﬁeiy. The readings of each
 sodiuﬁ monitor:frequently_drifﬁ:pr”fiée ﬁp over the
aia?@_pOinp.:rihé:cﬁange;éf;spéﬂ is nbt]so big, so
that.thé-édjustménf is,gétimated'to be suitéble.at the
3f:é¢ﬁeﬁcy.ofqpncg a month;f.Z¢f6 adjustment éhouid_be
Edoﬁg_éf:the'freéuency‘of.aé'leasﬁ=§ﬁce:a-week ip érdéf
1tD ﬁiﬁimi;e the:déift. _The feading should be checkéd..
'_by-a;ﬁﬁ;é.absorption.with.the.fiameless'atomizer.peri~

odically,.
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. = The resin in th

e cation column’ for the catiom conduct-

ivity monitoringjmuét'Be.tarefu11y'régéﬁéfated with

the regular frequenéy'in order.tb preﬁeﬁtIQXhéustionf

.—:Set'points and

the kind of chemical monitoring instru-

ments are recommended iﬁ'Tébié:SC—33, 34{_ Tt is de-

sirable that th

e alarm is hoticed in the control room.

- JICA team recommends the following improvements of the

monitoring . ins
included in the
o sample t

o condensa

CP outlet
CP outlet

CP outlet

* Usually
1eakégé.

in CP ou

truménté at M;Z 'bécause_ it is nét
new ﬁlan.

emperﬁfufe:.-ZB“C‘-—m about 25°C

te ﬁuﬁp‘diSchargé (seé.Table:5c;32)

- Manual Conductivity pH

left*.. X . 4 _ "X
right* - x - xV'-_ o ox
COMmMon 0  after cationk* 0
ciosed; for the.prévéntion of air in—

In Cd5e_0f hiéhfdissolved.bxfgén.(DO)
tiét_cammoh,.the'éémple should.be taken

individually.

** Cation conductivity monitor from hotwell could

not be used.

o pH meter

" conden

saté.pump discharge

‘ ‘economizer inlet

' boiler

éaline
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;0 NzHQ.monitor (new).
Deaerator inlet and economizer inlet
(excnangeable)l
- Also fé Gﬂl  '?5é catlon .ﬁonduéﬁivlty. mdnltor is
proposed to be installed at.the CP out for the rapld.*

detgqtion,pf.cqndense;;leakage..
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Codling Waﬁef:Tteetmeﬁt:‘:“*”‘*'“

House Service Closed Cycle 3"”

' “tlon 1s done because 1ts make—up cane from,_.'

Hpresence of 27 ppb N

-Q Gardner/Snyder and Malaya Thermal Plants-make~up to

-ffHouoe Service Closed Cycle came from the condensate pump3'

Cdlscharge., Its analys1s is being done only once a. week

”fTurbldlty and dlssolved oxygen are not beln ;analyzed

In the house serv1ce closed cycle,'no chemlcal 1n3ec—

Z'Qndensate

.§'=:pump dlscharge.: An ana‘].'y513 .of" the above sy'steiﬁ _févéaiéd”:

.high concentratlon of dissolved oxygen and pH._ 165 preé'

sence w1ll cause corroslon of copper alloy metal in the

.fsystem.= Below is the corroslon reactlon process.

CUZO + 02 4.- CuO

CuO + NH40H —€> Cu (NH ) OH

lee in the case of MalayaFZ heat exchanger B JICAf:

‘3team adv1sed that leak test be done.. Prlor to the test 5_j'
ogals..(ZU 11ter) oanyd;ez;ne_wss'1n3ected_to'the_house

service closed cycle. ?An.eﬁelysis:of_the system sﬁdﬁéd:

CO,”

240

ehtration'ﬁhicthodfirmﬁphe

Jleak on the sald heat exchanger.; IoSpec;iondof;theiaboﬁe:,

'revealed presence of717!tubes 1eakidg1'"

Below 1s the actual. percentage of number of tubes -

"plugged on Gardner/Snyder and Malaya Thermal Plants heat'

exchangers.=
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Table $C-34 NUMBER OF PLUGGED TUBES OF HEAT EXCHANGER -

e e R R R e e N e W L
- (Plugged Tubd. - 23" | _1:1__05 2 | a7 |10 | 696
g 1a790(5097 0 011 | 6030 | 0,497 | 19.06
T NoSTof *53~1 ‘ji,'ﬂj”.;,3L_" - T
Pluged The| 261 92 | 1260118 16 | 67

oLy 1613 500 [ 673 635 [ 078 | 1.84
[ ] 25 RS RSN R BRI R I
¢ |ugdedmael o ) b o ) S

oy b b L s

:'.Resﬁiﬁéﬂdffiﬁspeétion of Maiayaez

"'ZB,heéﬁ-éxchahgerif

The}héét.ékéhaﬁger tubesfahd tube plate were found to
'be_cqvéred with ‘mud - deposits.: The.glate sﬁrfaceé'had a
,mékimﬁmjcoffOsioﬁ dépth-6f‘I.cm. 'Be16w\is7th€ diégram of

'.fhe'hEat exchanger With'iud;depbéits, '

?i?ffai Yf{f, o : _ L ?ﬁ”iﬂ%f”*5-¥fﬁbé.P1ate o
&'(Ez:ﬁ": S Gorpesfon - T T |
N/ N Product o @e————"——tube
27 tube plate ¢ TR -
X . Corrosion

~ Corrosion .

It was also observed that the ‘zinc :metal - cathodic

--protection was not consumed. The unit was in operation ~ .

o _'~siﬁbé~l§79;énd'ifs géfho&ic protection did:ngt change - its

' size with water.
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.g The heat exchanger was hydro tested by fl]]lng the

'ﬂishell side w1th water.ﬂ The tubes and tube plate were uot

-_“cleaned Durlng the proceSs o£ testlng, it:was-observed

'that the tube plate was’ all wet, Jica teemdis'in doubt_in_

'”the certalnty of the leak test.d_f e

'RECOMMENDATION

i. Water Quallty Management of HSCC

' The house serv1ce closed cycle should be properly,

:ftreated in order to av01d corr081on ‘on the system.

o The rpH, —dlSSOlved 'oxygen, hydroglne and turbldlty

: should always be monitored Hydrazine concentration

ii

of 0 5 to: 2 O ppm should be malntalned $0° that pre—'

sence.. of dissolved oxygen w1ll bc ellminated =_he pHs.

'11m1t of 8.5 to, 9. 0 should always be followed.

Durlng normal_operatlon, 1f there 1s ‘a b}g con-'

sumption'of hydrazine'in'the'System._ The dissolved l”'

oxygen’ should be" checked LikewiSe,'leekrtesthon'the':

heat exchanger should be done.

;JCorros;on Protectlon_Methcd‘-

L_f;nsﬁection.cﬁi Malaya—Z heat exchangerﬁB_ shoeedh

corrosion on thE'tube'ﬁlatéhsurfeces} It should he__.'

protected,ﬂﬁith' its. cathodic -protection. The‘ Zinc'

metal 1nstalled s1nce 1979 did not change 1ts size
:'whlch 1ndicated that it ‘is not the rlght materlal or

it is'nOt:properly installed..
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iii Hydrostatic Test e
- | T] Before hydrostatic testmng of the heat exchanger; i
:t the tube plate and tubes should be changed and dried

In this manner, small leak could easily be : seen.j:  :_

Figure 5C~ 15 INSTALLED METHOD OF ZINC PLAlh

Steel oo]t

BRI St997 nut InsuiatTn Mate
_ R r1 1
_,Z1nc GaTvan121ng bolt (le 4 MetaT wagher e_ e

Zi'ng':r-'p'la_te‘-

/vRubber or v1ny1 sheet

‘__/////////'///M

B
, Co L “>Yetal of water- chamber
 elding



57w 561

Table SC-35 DAILY WATT‘R ANALYSIS REPORT RIIGARDING TO

HOUSE SERVICE CLOSED CYLIF (Gardner/Snyder P1ant)

" [Honth T
B

288/

57208)

198718]8/1

g

| unit

1 [$-2{ 8+ 6-1{6=1

182 B=1

P A]ka11n1ty

S £ Fppm
P FCaC03

%_ﬁ$3: T

d'l?nlka11n1ty

Cac03'

oo

'Ch}or1de

At

ppim_"-

Sulfate o

Teem ]
:NaZSO4;f

Total Hardness

jﬁ. aCOB"'

“Ca Hardriess.

ppm

CaC03.

fMé”ﬁérdnéfs-f 

ppm::

Cacos'f'

Silica

ppn

00I530.18

0.0 oose

0,095

0.2 |oI7

5 joo8s |008!

0.08

0.075{0.10 -

Water Temperature

%

28| 27

‘28| 26

26

27

28|26 | 28

21

27 |

Sodiun Chranite

ppm

%PCéf}; 5

-ZN;ZCr(

PATK

ZC-af'TW_ a. ‘

-fActua1 pH

19

9’.1‘ P

9.1

9.19.2

2]9.1]9.0

9.1

9.0f9.01

LpH = pHs (SI)

'QCunduct1v1ty

,eustm

315Turb1d1ty

__ppm

' ?Tota} 5011d$§ :
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