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Sin.:e the ?:iid sev-~nties, some thir~--n :l!Ode!'"::i ::.11rgc !!C'!l~ a=oni• p:3nts 

hava ~~n built and col!!e into o~ntion s;.iccessivel7 ln ~hili•. General 1:

spea:C.1.n&, i:iost or th~se plants ran saooti:ly ~uri!lg the ini ';iitl ovaration 

and •ne d~sign .iaily cap'1ci:y has baen !Ilg. But duri?l€) ':he 13st thr'!e jrears, 

shut~o•~ d~ ':o aquipment ~n1 µipi.n~ c:or!"Osion did also occur. ~he mos': 

typ-:_cql one:s are: µr~!llSry s ~ .. qm ~!ormini; !i.;rnace '.:t:ba !'.3 ilu~: :c. 2 re::o·ra: 

reboil6r.corr:::i::.~n: c-:>r:-osi.:m in water coolers !n~ .:irc•Ji..atioc. ;;~;;s • .;.s ';;;i 

the c3i:~~ory o! corrosion, there are ;>ittin&, S~~. corMs!.on !a~itr1e, ca-

vi tatic-n cor:"'Osion, ~rosion corrosi0n, .:rev1.c:? corrosion (sedi:nent .ieoos! '.:) 

and ~lectroche!ll.ic"!ll !!n:j biolo!;ical corrosion due to t:a~ .:ont?'l'.11 o! -.,eter 

tre3';'.:!Q';. 

For lacking exper!eJce, qt the 7ery be~1!1:.!.l'.g, on:! a! the reboile!"S 

ccrroc!ad and :,enet~ti?d ii!ter 66 dqys' oi;a!'"11tion. :n qnother -pla!lt, ~r-'!'.;'..1t:•;r~ 

!ail~re c! ':h~ r'!f~r-19r ':u~~s ~c.:~rr!d d~e to !re~uent ~~r~~~c7 ~r.ut~=~~.3. 

However, !llOSt o! th!! proble111:5 h9va De:!n sol•.:-! qt pre~ant st!'ter ".!!;cir~ ~-:~s~r::3 

!or i>r"!Ventlon o! oor:-nsion. iov let = t>MSt!tD~ the :as~ !!torics ~_; !'ol:ov!!. 

-'· Pri!llary i\e!o%'111(' ?" Tub'! l·i !1~1:-e 

( , :1 f • • .,ri L, 0 -1, !l nee :::odl!rr. ~ o:"'Tl'!r3 er~ designa.:1 -.ii:h !I tut~ :ir J o: . " ,,cur~, 

~o notiee4ble :1.0be corro~ion ilas o:=~rntd 1~ our nsv p:an:~ yet •!.".h ~:; 

exc~ption of one i::tont !n ·.rhich ;.re!:atul"! !'i!lu.r~ oc:ur:-!d t:10 ~·a~rs or~e? 

coeidssioni~. i'.c:st of the cncks loca caci 4t tile ·.ric!ni ".y o! +.:h! 31e:i.tin · 

line cf the vdld ~estm!! ":etv~~n ~i!'!'el"!nt ~~te :stt.?r14l~. :ollovin~ ".c~ 

resul::s o( ct.e~1c~l. O!!~ello~rqphic ~xa::.in4tion and ::.:ic!rn electronic p?"lce 
~na l;,·!'1113, -.te !ind ".he ::utin cause c!' !raeti..;re !s corrosion f'.'tig·~a. And :h~ 

M'll!!or. of !atil!;ne ls (Mquent el!ier>';e:>cy sr.u~~o-.in. T!lt! cncA:1t·! _i-c.-tion o!' 

t!:e tube!! 1!! t;rounli 1Jnd tte reweld'!d tuiuts !N o.1ti:i:s~1 .. u.ho·Jt l"'lp:;;ice~n:. 

( 2) 3y ';t.e ..,., , ... ., -.tou:d liir:9 .._o p!""s~nt tl:.e h!.st-Ory of " 30C :'FD ~::inc::iia 

pl;tnt. This is "r. '.lJ.·! t..1.nt '>!>ent~g sU:-:e April 1?'in. !he rei'0roer vor'-:~r' 

under 2G £~~'~=2 ~ra.'.'!'tt!l·~ .. : .. h ca:urg~ a1~ -.s !'J ~d:.s~oc,. C.'P 4:o ;l.Ul.e 1S'77, 

C'~/'?1c; ~un~~ c: 3o:r..r.n.!.a has be·~n JH"O•i'~C':.:~ ctnt.i 1Cj ~~.ece~ "=! t.u~s ·~ef"tl! r'::>:"~~ri, 

1.E;. 1.-:'S5 ciec~ n:· r-:!)~er : 01~ :..:s cnn!'l;.iC1€·1 ;.e!" ten c,~ ,,;:::::c,:.!a. :~-L 1,.,~~ 



Date .:io. of :;i..;l:;e~ r-:laced 

1971 :'eL. 
-.:~ 
.Jv 

1971 June 10 
• Q'7. 
I.,• I Sept. 34 

1972 Jan. 2': 

1972 '.'!grcb. 4 

1973 ::arch 9 
• 

1974 July 29 

1975 Lug. 11 

1976 ::arch 2 

1977 ;.pril 3 

ic.;77 !:io·.r. 2 

1978 1P.b. 

1'15 o! tta ~':.~ve ::~nt!cned 16:; !~Ore~ gr; a ~~rt~i:l :ec~•!~~~t;u~r'3 prc..~u:;:, 

:h~ir vcrY.ir.g lii~ i~ as follov~. 

Yor1':!..:lg h~ur.i 

6i460 

SA2CC 
':7440 1 

522CO ~ 

43e20 

4140G 8 

:64co 4 

34460 

31100 16 

29420 8 
;-::-~cc 30 
215540 

215300 1 c; 

24500 ~n 

2016C 

9360 1 

685C 6 

432C 

3?6C .1 

... ~ . .. o .... ::t ... ::s 
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S~·1e~~ ;i.~CeS Cf ~r;c4;!":er :ianu:.·~~t-;.;.~?" 1 !:! t;i..:.'be.9 ~ve 3i.s.J ';a~n U~(:rj wi, ~!:.. 

AO av~ra~a !ife ~! 50GCO t::-3. 

A.s c3n be see:i fro~ the 'Ibo"'!! situation, 1t:rtng the !i~t one c:- ':·•c ::e'!rs 

many ~!o:-mer :~t~s !~iled bec"use of !~qua~': shut~o•n~ o! the p.:;in~ ~u~ :~ 

Wl~~!.l~u..l.n2ss. !Ju'; 14; :::iu.st ~ ;;ci.ntad cut that ~hi!! ~·lent 1as ~u!.:t ~ar.y 

yean 1go "nd the re!ar:r.e: tuboi!s are des~ned >.ith a r..luture ti~ of :;cc::-.0 b.~. 

That is ·~~ the tube l.!.!~ is shorter. 

B'. co. remov,l sr.rtera reboil.Ar con...,31on 
c. 

P~nt ! •.ised 3e::i!1ald solution in th~ 1..v 2 Mmo·.ral s~·stel!I and co=.&.s::!.oce~ 

on ~Y 5. Up :0 Aug. 14, 19Ti th'! tlio reb:,.; :.e~ ::orr.:iC.ad gnd !ea":ed 5 ::i::es. 

~nd the pl.a::it ~'IS shut dovn for ?92 hrs. tota:ly. 

Tb" shell o! tha above J1e::tion'!d ~boilers is :cad".! r-.f }04 t:·~ :it:il::d:is 

steel and tl:.e t1,;b·:s 'l~ yn" C! 3C4I. st'!!•::... Cn I:ec. ~4. 197~. i ~nti:s a!ter 

coomis'"io;i, thP. t:1be bund:.a l"a:A:ed tl:.e !ir.;t ti.lie, ·.-~ i;l:.iee'i ti:e cc~~-:-·iP.".i 

tu'tes '!nd l{r, ril:ad ::nc.t agsi.l:. 3ut durint; ~h".I !o.L:iovill.; n:: C.aj·3' ';!':.~ r-= ac::.:rr'.?d. 

th;::e~ .IOr.t t1mes ::! leau~e. Cn ){ay 5, 191. ~~"' t'Lmdla ·.;".:s :.11itan au- ~::r ir:.:o!>ec

~ion end :orros.io~ ~~.:s !011.::.d in 1!11!~1 pla:es on the bu:i.d:~. ofJS~d o!'l ~t~ 11y~ 

ope~t1en, tr.a :1!8:.d:!:U~ ::irros.i.Jn M:e 1t'l!I .!':i•m.i ;o b< G.34 =/..;:-. ic.~-:r~:.:.g 

f'.o tt:.c insf.ection • .i:111Jingem.ant th.inning o!~ gnd eittille; ·~as :ioti~"'-::.? •Jn 

th'? corrc'?d spots. :Ao =i- !!C.::"-.mulation ar.j i!!';f' 'gnt!'lui.ar corrr:sivn q:-,d 

cnv!.ce corrosion is !ounc after e:1:.11mina t!.on by alect ro:i!.c :i:i.::rosco i..ic- ~r.:f! rg:. 

c:t 3.3 pe rs l. 'i'9 ana J.ys is • 

!h~ o~raticn condi'Ci.on o! plant B 1;3 si!!li:'!r :o olan·; A, l:n~: the: ~c=tri • .;

t1on dosigI: o! the ::"'!'bo!le::- is better. ?"rn:ll C.::';. Z7, i~ .. '.'f, ( '.'O!"'~is!lion; ";v .tu.::.~, 

1972, :he .plant nn 11.s.sc tciirs. Durin~ ~i:!~ :nriod, :~-.~~ge •Jcc:ur!"'!d. .,n:y 
t ..... o :1.11':?.s or. ·'l'r!.) :}, ig73 and .;uly 1t,~97B, 25 :i.;h.Js (l..~. "-=~ o! -;::.: :0;2! 

~toil'?r tubes) v~rq rylu~d. Si::c"? .\ue. 1 o:i!';~r ';1:.e .:!'!in~~u11nc:.?, no i-rc,t.:em 

Iles b&en ioi-,d. :'h.i!I :neail.l ti.lat the !..n:1~1?r.a0n 'lnti :!l:Jlll:."?n:in.::e is ~u.::c:es<>f:.il. 

Duri~ ~he !.n~~~c~!.tJn ii~ ~o~G ~ha ;ro .. '"!ct!:.r~ ~!.:.Z ~n th'! ~naCi· .. c:a -.. :l ·i·,, .. ; :·1 

area to '!:>., :ault!,~sn. 3ut L'I tt.e ~o!"rot!.eci "1r0 g -:,~ ~he :~d::<!, ':he t:ite s1tr.2·~~ 

1s st.-·!vhat rou?;h ::rnd lon.gitutliinl wh::.~~ ..i;·::.:i.~'I ~x1st, :he ~rn=~~tiva -iL1 

loot. M!!tsllo~no~hi: structul"'! :!.~ c1:a:.-·~:-::::'~'!l 'IU.9ten1:.:.c, g~!n '1:::1'! .t-'5 

g~oe, ·o11thou: iDter1rr411ular cor!"O!i.oo. :he :!1e<":ical anal:•?i!!i :rat.::hes the 

.::o~µos~tion J! SA-2~9 anj ~? 3C4~ st1~:.. 

In pUint C, G7 :10l•1t!on is ~ed i::: th'.! c:i 2 r"'!r:lOV:tl s~·ste!:!. ~!1e ;:ilan: "::e~.1r. 

to oo-~n~e 'l.D ( ~':. 2C, ~"?7= ~nd corM~io:i :ea~ag.:, :,~:ur-r~j .. .,u ,~~n. ?, 1~-;.. 

A!:a.~ =e!ld.:..r:.:, :::ie re!::J!.:i.er ,.,ts pu·~ to vc.r-it: 0n .;Jn. 1;: :r.'1 ~qir.e y'?ar. en .;:n.:3 

leeic .,,&s 1e~l!cedC. -Jg;iin .md :r.A : • .:J::it v4,; ~:;qrted :ip :;c. :-:t. ~3 1 :~;;i:- Mte?ir~~.~ 
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3 
On ~3~. : o:c·~ ~g~n ~~~ r~t~i:a~ ,.. 
=~11 no"' w1:hc1;! :;.~3k.ae~. 

o:! ::ube ...,,,.11 csn be :ietacted 'it ::~a c'Jrro-1eci portion. ;'here a~ also .:ie~~ 

valleys, pi :::.i:::ig, and i:!';.>iq:;ar:aen::. ;:en-e::.ntioc.. Sic.ce ::ha conet.-uction ciP.si•~=' 

o! the reboiler 1!1 1.ncorTt?ct, local ga!! velocity is ~o :t!.gh. 

!iencs, 1ncor!"'8ct 11?!!1g!l •Y incr-;a!!e the corrosion :-:ne o! a.o eq\Aii;c:.~nt 

es sruiwn. A~~r ccii!icetioo o! the cori.struct!.on, corrQsioo 1ls =ni;!":11.:..ad. 

C. Corrosion i.Jl water cooler3 

Tho q~li ty of' the ooc ::..!..:.i; we tar di! ~a!'S !"rom each o thar in ;.he ac:::-.c.ni::? 

~la::ts 11.?:d '..h"< f3ctc"M 10..i.uc ~5 co!TO!!!oo ~r~ d!!~-e~::t :i!so. 3ut •ateT" 

cooler cor~:;ioa Ls v~t7 ..,= ;tnlar. Tajce. vlant ~1 as an ~X.a":'l:>l.e, ~c~liru;, :01Jli~, 

b1ol~~i.c2::. and otl:e!' !YfeS of cor!"'Osicc. oc=·_:!T'Jd beca·l.9° c! UO..'lt.abi.:.!.:;. if 

veter q~l!t;-. Ic thUI pl:mt bio:ogical corrc~i-::in is 1~t'.? !lerious. 3-:-for? 

1977, ax~r!.ance !.n =on trollin~ or t~e cooling ·•3 te!" ·-c:;.a..Li tr w::is lacio:!.::c ::?r.rl 

Fa··+ content in the :icale o1:is a3 high a!: 5c-<;c:~. 3ir::;r: :978 ::i:?:-.ag~!l!.tl!l~ b.as 

te·~n icproved and the ?e ...... :;en tent v11s :.0.,ered :C 20;~ ·.n t~ heat !:r.::::;f; :

coe!!i:::ia!lt !\.-·.rel·;e incr-~'ised evidently. 

Tile circul~g "'!tar in thi.:::i pl.ant ccntainc-d :::?.ot or.ly ~·1li:!'.ata ?""!d~i!l,:; 

beet·~ r:!.3 9 !!uli;.::ur :Jacta!"ia :Out al!!o nit ri ~e, ni tr!de an1 <ie-ditri'1• bac~J:-!•. 

Condition o! 
water quality 

r.ca:-u._z. 
de tel"io-
rating 

cia t<J ric.-
rgted 

Bact~ria 
uc.i !;3 

:2 

r,o 

24CO 

4,: 1110~ 

C.4S2 

23. 2 

108 

!iF.3 
ppm. 

137.5 

147 

NO.,, -
J 

ppm.. 

74.2 ,, 
! ". 7 

'!7.4 

65.5 
QO --
':9. 'j 

!\e:idue 

ppm. 

0.!7 ~.£ 

J.~3 1;.~J 

c 22.72 

As shown in i:b~ t3Dle, .::ate~onttion r,! tl".e 'tt&ter ~3 cr.anic!:P.riz='i b~· 

npid inc~3.!!C' of !i0 2- content. 

On<! rear af!c:- cc::i3!!ion, tha lut:ri=i:nt .:oolar of t.:1e :a:'• ~u;np o: ';~is 

plan! was corrcdod •i:.;i i;enetn1ted, :OlLe c-nlen: wet"! rg;;aiz-q;i or l'""!ul11-:~~ 

during ~l".a mai:iti:r:.anc~ a!~r 2 J8'llr.t
1

tlpP.r:it1on. -=he ,,~h-:::- .::oo:;?M, ~hr1;0!:!1 

nc.: nJ)"irP.ti, "e" sc:il~-cori-odec to dl!'•-arP.nt .,xter.~. 

--------~-----~------------



( l) !II!-> than'1 t!'Jn cooler 

( 2) F~d gJ!!'! coml)re~,.or 

;at. cylic.C.dr coolsr 

( 3) A::.coo.!.a C1>0dPruse r 
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(4) BF• pw::p lubrican• cooler A 
(5) c!!.~to :a 
( 6) .rr;i

3 
coc. ~smier 

(7) Crank c3se lubricant c~~ler ~ 

\B) ditto B 

!9} R~ducer lubricant cooler 

pc!>. of tub~s co r:-oa~d 

1 

1C-i5 

B 

2 

4 

1 

1 

9 M>re cool.ans wre re:>11!red or :r?pls:sd .!uric.& the :iai.ntanan-:g Hl 

Aug. 1~78, they ~re : 

(1) lir compr. 1 st. cyl. 1.c.tet"!Oolar. 
(~) Pe~d gas =~~~r. OYP'ISS v3tar cooler 

(3) .lir co11:pr. 1 st. cyl. veter ccoler. (74 tub~:; l:a;c) 

(4) Air C1lmpr. 2nd. cyl. vater coaler. \iO tuh~~ :c~~: 

(5) ~Qer. ~~ eo~pr. 1 st. eyl.~ter ~ooler. 

( 6) Dit~o 2 nd. cyl.a!ter cool~r. 
(7) 170-: cooler (Stutes laaic). 

(8) Bi"I pu:ap A cooler (5 tubes leelc). 
(9) tir~a pla.ut .:ooli.DC vster p•111p t-.irbine lub. v11t.,r ~;:,oler. ( ~~ t~ees Laici 

Jccordi.ng to the in.sJ>Sctioa, aost of the c~rnJsion is ~!t:i.ng v!th a 
depth ot 0.2-0.J :ma, 1.c.di'lidl!ill pit~i~ !s •~ ~eeo 2!'! 1.:) :=a act! p.ar.~t48tes 

at last. The ::111xia:ua pi~t~ ~rea on t~a ~1sh hdad!J !3 4-1~ cm2 ~1~~ ~ 
dapth o! 6-e :ma. ?ouilng ~ ;!lite sertou..!I • 

.U'terv11rds, t~ttar .:hlortn.tii;n an-:! b1oc1de cunt:c: to~~:ha:- Id.th.ether 

~esur"'?s taken iapro'led th~ vatP.r q~11ty ~!!ecttvely. 

The turbidity o-: ':lur !?"'sh 1t1tt<!r ts e::::~=cly h!i~h ,!uring t!lc !loo-!~ 

3e9so:i !n one o! t~e i;l!'n::s and alk.!..:i.1 ty ~ 3 too high in 11ao the:- ::lP.1:. :i:.<! 

tjpe o! co1·rosion and i)r'.:vect!v'! ::iessur!! 1 · o! course :i!!"!eren:. 

0 
D. F.roaion con;_s1on o! eircul.at1!l4 ""ter ~waps 

!he !.i::~l:er -'!' the c'..?'.:ul.ati:l6 wq~-:,r pu:::; in i;.l11nt ~ ·o1a3 .:orroded a::d 

penetr11tej at ':hP, !.alet 11rt;~r ~4:::5 :icurs "J)entioa. M.-i;/·~ ~!lis is due to 

the 1a:prcper 3ele:t:.C'a <J! matena:. 

--------------------------------------
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.... ,.... ----:--•,..~· 
•"- -..~:r...-..,,),1.1,,,. .. \ 

.\. aefor.T'."!r tu~:; 

( 1 ) CI'9 ~pi::ii; 

ll!ost ?"'!!or=er tuba !ailuras ar:? cawsP.;< b;- croevi.Dg. And cree~~ is in 

turn induceti 'Jy local ,,r !lbr•ipt overaeatl'lg. !t:e 11e~allograpl.ic !'l:ruc~'ll'e o•~ 

• nev 25 cr-20 ?ti t'.lbe is su~;:-satunted al!!!!:e.a.!t.!c vith cr7c3 !!"9cie·.rcric 

carbUes di.3tribnted ca th\! ba31C :i.etal. .A.!tar lcef; t~ni hi!!h ';~'J•...;?"Jltur9 

operation, Cr2',c6 •!:.:i6 phase vil1 preci91tate out. Th.1 cr23c 6 ::cyst!!:. ~niU..S 
gl'OJ ~oarse. ~ne strefigt~ or such eustenitic b<tsic cia~al ~1th carbon deplet!.on 

love r:i a~.i the re!orM?11ta <1ill creep under inner p?Y.:si.re. Gene nlly, the 

tui>'s diaii:eter anla~3 ~;.ocal:y, vi th stren,;tn of :mter!al decl'"!1sing ccn!:ir.i.;.;u.::!y 

and t~e t11b.J !111.::...S ~t last. a lot of C!"?!!Lic.; ~ailurg !s or~!ll8t~d ~!"':lm 

pro~~!'! !ac-:ors, ~i;~h as c~rbon ~r salt i~i;osi; on c~ta:..yst 4!tc a rasult 

o! ov.~rhee';!J:G; h~:it!~ JJ: ~o q_i;icicly 111:-ing s!:l!rt-ut., lov 3t<:am rnea 

cou1d itlso cause orerheatin6; imoroper ese;r-ncy !hu-:dc•:is .Jcu.t:Ules ::<;;us~s 

overhea tin6. 

Tilis !.:s c11us~d 'J,. !!or-•l:li!orc ex;..<JC.3:!.o: <Jnd ~n:"c::.on .!u;o ~:- !;.:>"'.!~~!""J~'J~ 

gr-!d!.'!D! 9:nong !'!!!~r!~u~ ;;"r~ of :h~ !"!!!~:--:~:- ~~it:. ~c lov ~~1!!;.,dr-·1~·..:r; ;;-3~! 

ot :he t'Jb.) ras:n:L!lS t.he !lieh t4mp"?rstur1 axp•:ision srd. !:her::o-str'!s:J aris.:s • 

.Attar oplMtion ~c!'!r high te~pe:-:!::iri, C"lr'::i:i.l a!"'~i:"!:o~ vo.i::.-i 11reci?!.t3te 

in tho tasic 1119t~l o! the ~for'!!!'?r ;uba. Tho st:-ec~:h ~~era?S?~ ~nd :;~~ 

at4ri•!. ts lmbritt·?d. tied.tr repe<J~.i cyi:li:: t!:.:MIO:Jtr~ss!n~ fatiei.:a •l.:..i. 

occur ~n-:! cnclc.., .ri:l cro;:egat"! wit!!. !.aa:C~ng. 

Ther!!o~, :o pr~v~nt ?Mraatur~ f"l!.l'J'"" -,! t':ia r?!.;T"!le!" .;ub.:!s, !:!:;:i ;,u:•• 
9h.ou.:.J be "pera:.,1 in stM..:t 1ccor1 .. nce ·.ti.th ti".e opent!~p: ~.,nw:il. 

B. Rabcil.c:r 

lfol;it!0n bo1.:.1.:ia: 1!1 a ""r"f ec..-iilic>J!:d•i i..i"er.c;Mnon, -:t:a heJtt ~nn.1t'.?r pro.~:ss 

1• el.so ~11!:;., CGC\ol!cat~d, ·19por t.!:..11s'! 3:ld ~ui>bll!s al"l't foMll!ti in !:h~ 30.l:.il:!c.n 

as haet !.s bei.:ig tMn!'l-!n1 to Ula :i.1.uU. ':ilM~h th: "; . .;~ . .,a::.l. ?:x:.!!r!.".'.en"; • 

shov tbt bubh::. ?:; ;,;ill !.ncrMSl!I 1iolen:l7 '13 :h~ t;e,. a:<J':i;.·~ H!'~-:!r.::1 A!.' 

is lncr-tas.tc.i to 'I certai.:l ~x:~nt;. 

S1nce the !:e:!lpa!"'ttu~ oii!!ar~n::P. 't>'T!:Oll'!'!r: !:he ~:is :md :i-:tu1d ;..!". .. se 1n -;:: ? 

~'!:Joi:~:- 1.s '>3 !':!.~.!': 'l3 =:?0
: 30.:1 ~h!! ll'Hi.J~r:i ta::pa.-a~~.r! ~xi,,~.s ~t :r:.e ~::.>~ 

!'lOar :r.a 4::p ~! ':.h~ 'J~dl?. !I) ~::e :..r·:.:?.s:-t .Jc!...1t:.~:a .~:1 boil 11:0:---r..-;..:..~, t'!~J,. 

tn., ·.,;;,~q.~"" ~ ... a.., !!St·--!0 ••• -... -=-r.~ 1 t.:. ·.;::-a : :.. .:.. ~ ~s ::ar1 :o !°':l' r·?1 '3 t;, ~r.!s a~ 3 ~ !~; ~·.J~ :-: 
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tube shec.:, 3t) '-:..:::.!:! 0as an~ !>ol;it!.Jn ~lc;w with :t ·.re::.cci';y as ili~h :ts"".'() f':/~.~=. 
th.is increases ,~:al co:ros:!.on. ?.oreover, the c"ast?"Uc';ion d<!s!.0n is in

correct, ';he -.rolum~ over :~ :O!.li;ig :Surface is too :sm3ll :ind the cr-..;3-:

sectioEl'll •~• !or the V1Jpor !:i.ov is not large ~nout;h, :ti.is t'!;ids :o 

acce~~ritta the corrosion rqt4. 

After 80di!ication of the reboiler contru~tion, it ~~s be~n vorAing u~e?" 

7676 b.olll"S and iio le:tkng~ ~as occurred. 

c. '•"tar corler 

'!'he rt-.on of !11st propa~ation o! bac"'.eria in ti:w .:c.,l.Jng va':er is: 
" 

(1) ~he position o! the chloric.atija pine ou:::.e~ !.s :oo ~igh, tha ~hlGri:& 

evaporisas a:.:1 :he concez;.tntian 1.s love~d. 

(2'i !he blowdcwn outle: is loc!lt~d 0~1Jr th.9 cir.:•Jl<:ti~ wat"!r ?"-<:..:r.i 

pipin&. part or the inhibi':or is blown o!! t~~weh :!l:.s pipe :overt:.: -=~e 

e!!e:t4.Yl! concei:::tnticn. 

(3) The er <>11~ pend is qai ta ::.:trge ::.A -ir-1, .::iir..>:'! :!:are !.s co ::i:v'l :- , 

the sun !ignt hel~s th'! ba:t~:-ia tc proo11;;ata 1nd cur..~ nigh: :!.::..:: :! . .;.'Jt 

of inseets !all in the va,~r, i.Jicr"!asi.o& J~uip~~nt fo~Lir.g. 

After ':altille masure to solve t=.a .:J'bcV~ p?"::'!l::.~=. ;::a ;,et~!" q_:.:a.:.! :_: i~ 

13pr:>ved and ct>rn>.lion jecreases evidently. 

D. C!rcu.lJlting vet~r 'ump 

~he rason o~ ero.sioa ts ·1~e :.:i :i.ov .\V :iPSH and :;.?ll':L;e h"s ::io ~~~.::-:, 

so ve th~ it ::.a b"!t'.er ~o ::!loose an~"on r~:sis:ar.: :S~sl s·.ic:. 'lS ;:;:!"•3 at~. 

to !~bricate the i~pe:i.l1r. 

3. ZUMMA:i? 

:'o p~v'!flt :>r 1.nhibit ,tqUi'Dlll'!nt 1nd oiJJL"lg .:o::-rr:si·:n !.n :Jmr.on~'l ti:.ln~. 

~e t!l~lc ~he !ollcd.ng is !::sportan:. 

( 1) :o:-rac~ co:-ro.sion l"'.!si.st•n: :r.a!~~al s:iou.:a b~ 3~::i!!.~d :iuri::=: 

':be .,r..i;ine:?ring r.h'1S'!. Sicce .sh1:t'!o'"G :>! 4 J::"g·J ::.ca.:.-3 9"1.';IO~i!! ola.:l': ::os':3 

a lot, ut!.lli:~ corrosion inhi1.i~ '::>r a;i1i ::o~t!ng to• SI!'/'!! axp&ns!Jc aJ..J.C'J 

st.~~l o..·13t be ~val•.:.a!:':ld 11ith th-e service li~·· o! thP. 11.:•lipcisn: 1nd shu':1o'll:: 

cos:s. 

'2) The con!'ltruc:!on jes1~ of the 'roc4ss .,qui~!:" snc1.:l.:i 0.. ::o!"~~..:;~ "''.> .. , 

to r'1uce :::orro:i1cr. pr:>bl:!:11s. 
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1.cdu.c~ inner str<!s~. 

(·i) Pr::vent :it;nospnatic co:rros1cn ~"..lriog transpor<;3t!.on 'lruLsto?"'!ga of 
the P.~u1pcent. 

(;) The oper-:1t!.on shoul~ ba st'!bl~ and t~a pl.ant s~ould b~ .nar.~~~i 

sc1ant1!1c~lly in sccordar~ 'oo'ith the operat~ :z:an\081. 

(61 The designer, fabricator, ope~tor, ::a1nt~nace ~~rsomlP.l shcul~ 

lAar!l to ?"'3ise their lave! tc co~bate corrosion. 

This paiier 1= ~rittPn !c: the ~ecr.r.ic3l :onsult~~:.~o on :cr~~3ioc ~n 

1"~~tilizer Flan t3 = rgani.ze.: ~y t;;;:::IJC 1n co-op-~ ration ·•:.. •h. :;:-;;A, 33nd-:i.i< 11: 

and the ~~edish Cor'!"'.lSion :i:I:.sti tute. iie ll~ ·r<;r-y e;r;t!!! .. Jl to t::e ::o~'::.'! 

tc ~2·1~ the opport•;:;i :j tc ;>'!rtic!.pata and exchange lx::arianc-:? in "'!'.a 

Con3ultation. 

·---- ------------·--
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