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The fabdrication of precass squipment far snmenia
pleets Lo beteg deee by & number of firme is the Verid.
Meey of these firme have takem thi, %p ae en sxtengien
of their serlisr produetiee programme, which might have
beee the fabdbricetien of structures, ehip building, wamue
facture ¢f proseure veocels for steam snd pover gemsrae

tien umite or asther eimfiar industries.

The paper attempte to briag sut the feet that the
requiresents te be met by aquipmenc for am ammonia or
eimiler plants feclude wmet emly the ability to withetand
pressures and temperaturee frem a pPuresly structural peist
of view but alee te enpure that the cquipmant fahrigated

S48 eontinue te sperate efffetentiy and snfely for leng
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foeelnl we- ' - o Je e rdtpne®™t Yeaxr avnentae
et perid 0 e T Lipetal e rvei Y cute ochould
A O L LI T S E I S it e Ler’a uweas on the

O A A L T M S iur o0 enterlalne during

.

SETrieatlen, o ciava . yme 0 Lo i'd te rrevented
frovivge Fet oowe g L e . ek Ly omegk the
“aterinle wall Yatrig §oF Lois ey s v, dn gplte of the

ariala Betap sy mmrr d 'y gartliagroy {rom the

SEAniagBUT Ee v Cguug iEE Ae .t e tine hesa gtrogeed.

lhe ;4 - 4= st TR et T e avincr preges
Aorag 40 the atuiL RO et Lo TR e rRat the
TOITHLse S b et e 1 T ity geutees
R T R A P T Y . . . whe o,k "'ld‘..
1 trecgmon !

Thvomglout 1hn g v .0 R A Y T T
aeum of & biah tewi.a e, GebiTHy cont-s] kn The prime
suqulrement ahlils feovy e ran, doitpre e {er the cmmonta
Lrlamicy Avs be ko4 oege cotittlen, npjer whioh ghe
LR S L e U R L PO 82 :30 ‘u'lestod

tvat the qualivy « "ue g: <t Y waoele javy aa {rdee
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oble to sxerrise that' fJudgement and their authority te

ma ke gore that ths qenlfty of the produces leavieg the
shop Ly firet eloasas., It fg patnted onr that to achiove
this, (¢t e egsantial tr+' ptaga . Ly-oatsyps ingpartion «tarte
fug from the ties the rav matirial {3 reeeived at the

sheps to the time of fimal despatehr f thyg foebricsted
equipment sheuid be arronged for and such ingpectien

ssoested scrupleuely.

Attontion hag besn drevwn ts the fact that gareful

teaflaiang of sepervigsers ond worksen to the need for striectly
folleving the precedures ond te underotard the implications
of deviatineg i negoesnary te nedify theiy spnresech te

febrication of squipment.

In brtef. the hurden of thig paper 1s that the

saintenance of a high standard of quality fn the equipsent

being manufectured for smmenia productios and efeilar indug-
tefos L0 not jfust part of oma', work hut the bagic philee

sophy which governg ¢1l agtiong in the shop,
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1.01 Wi g R N Y L " TRy S Beavy ghemical

fntuyw - SR (R R LA M N Y C I T synthgtie
fart thiee |, gt cehor fae v em mguy sigr fodustrial
38 €viduri s welte e, th fawrt ac 5o Aaduetry hae regers

éev ' g aiget? oome *8. T aian " My euUBL - Teg, A nuabgr

ot angtue e, nev. SR R VAR TP T Aveieping
COUNLring g v .y TRAIg e tpwgar P ot R, P roe ag
taduaster

1492 Ba 'y cf thowy Ptymyg 4o, rfed aa otvurtucai fabrigae
Blen v ops angage 1+ the fene trattan 294 ereet on of
feetorv btutiding . “tidges 90 orhar atetigr ingtallationg,
Bome flrss «rnqar o the ahin Buiidirg tadugtey ha ve
Qlveretfies fut tha porong, ¢uitipment wmavufactariag fileld.,
Gimf @ 1y £:r:, toreial ‘r tte manufectuis of Mot lage for
tteam and prwe- e oxTroonr have Biwo U upr %7 the mgeye
feeture of ;rovs.e s guipmert M A it ten v e thege, o

fow f5-ap ¢ -« wgon tu.rBlielad prim by, ¢ . the fabrie

catter of o« 4 . uinment pa Lhel. meln & odwet,
1.03% ™e o, pwr . 7707t e Eb FpLetget Lan af strige
teree, 0iet o s ol gl A ey oA tupe n? atenm
BORAFAL T . ktpme  ny certai®iy W v sluable and has

sealerrd .4 ehopm ' .jiqu.ffv'n. finte the progegs
oqufpw gt e carvributl om re thig vowparatively

Rew flald 4*  , pivd, Ban bee s g hrastigl,

1.04 Rowe vgr, ti. sot.tufden ar the appreagh rtequired
k® % Rdu et ol (e ML aet i M pyocegs s« uiprent

PR w gt L R R A R T T PR *e (he ayethagl,y




high

of au~ YoOgel e Yhe gae ot/ a0 90 aud

tacludin, ary. e cupleg "t saes for the
PEOCUC €™ 4% viv i i arf,in ap t:e ¢ mtheefg rne, Lo,
in NEE Y Ya gy B Parang CTem o whgt ie Tegnfred !.I’ '..

Production ~f e e, .- ¥ pode - whither thay by heavy
bridges op Tine T e o atagw ReNeration vateg and
svslijarien. 1ria v, mer 4, *sy tha: thaege fadustrieg

4o not ycguire v, . g Sodern technologleg or ceonpe.

Lot adpervienrg 4 - vAcemam, The equf pmeat tequired (s

the shope sing -, . WAy cares, aleflss po whet ie
required for th % -.fectire of equipmeet for sn gmmonis
plant. 71, facr, 12 ty thls siellarity thar ha, mde (¢
Poseible for factorqie- engaged fn struceurgl or botler vork,

te diversify ipng. chentcal piant squinpmgnt fabricatien,

1663 Th~ qagfoenry Ic the deatgn offle- o snd the gheps

in ar SR Nrering works would, tn a greqe extent, endet.
stand thy efteccg ! any deviationg fpom the spagifige.
tlons on thye fien! stabdir:e. 8! toe strurtureg g¢ i.ltully
they are, b edueartiun apg trafning, fantisgyr pegn the
sfructur: . apq LI PY TR Sopectes ~F Lhe struvterag op
vesselic that thay 2, Moleate, To thi, "rEent, the strug-
toras oy mehin.p . the are favriecaced ket tha fecessary
toformaud atteyr, 5p YA signgf toanr deviotiony frem what

£0 epuctiting ¢r avaited in ghe trywsl courge,

1.06 In Lne enan of bullding chemical Plant,, hovever,
88y devistian fu tj. Procese of smarutacryre o arrers 1a
EBe troatment af (iig wtearial umje, tabrication my gone
Cribute o falty. vq ap sccaeunt of factore, euob as,

8ceolevuted coppe ter, uwwen though frewn the pefae of view




Seobantasl strangth the sqripment my be satiefoctory,

Theoe facters, tharafare, have to b, opesifically and affeqe
Cively brought te the stten.fou of Pet geos regponsidleg flor

She preduction of thege squipsgnt,

1.07 A”u‘:atho case of the ongineering tadustry prodece
fe8 a cortatn type of gtruetures or sqsipmpnt, the venge
of quality of rov materfols roquired 1is fower fo ovaber
sespared to the rauge nf matertiale weed fu the naoufagture
of equipneet for the process industry. Starciug free
eréimary levw streegth ptructurgt quaiigy stee! through
verfeve qualitios of p:ogeure vesse!l or boller qualfisy
steole and o wvariety of low alley oteols, stainless steel,
Slentintur and, sume times, ezctfe mgteriale Itlhe titentun
684 afreenium. ¢ large number of qualitios of materieoly ore
Soed (m the menufeoturs of equipment for the precess
indsetry: Thego moteric!s have their destrabls streng
peinte end, gome tiwme., peculivr wesk pefnte, Asy mig .
Shet nmey fnedvertemely sccur during scerage or fabrigation
et have prefeund affegts ee the fintehed preduct. Somee
timse, ovee the use of o Suverior quality material tn plage
of snothar, vhieh 14 esapratively taferfor, cao resuit {a
desage wnder cortate cerrogive evaditions leading te raptd
datage te the o4uponents made of the cemparatively tefertor,
Shough mermally guitabi,, materigl,

1408 I8 L0 with thie beckgroond thet shie paper has booe
Prepared, the purpsce Being te drav attentien te the
loperative necd to matecate o ¢less wateh at overy stage of
fabricattion of aquipuent for the eGnenia a0d other oind ige
Ladoseries end ongure that every otep Lo taben te aghtowe
She ®oet offective msang of qQualiey oeentrel,

J



2, Asccansing cgn, io8ALY @l agniuveng.

.09 Tha ayath- wty of ‘1w nia. on an fadustrig!l seals,
Yav slways catled ‘g . Wi mer. of & high quality ${n vige
of the seveis roudt:: r. vader whicn che di1fforgnt plaet,
Bave te operate. Bigh piansures, feqeired fer the gyne
theets resction, Becunsitate the uge of veese lo, heat and
cold exchangers sad etue. sssoctated equipment to be
deoigmed and fou, tceor. ¢ Using techniguen not ordinarily
Foqilred for wmar: srher srocegsms. lo certata sections
bigh pressui~s -~cabine vith fairly high temperaturey of

eparation,

2.02 In the tarly deye of th~ SRmonie produelug industry,
plest capsctitive geod te be cosperatively emall, With ¢he
lerge ocale use of eruanie - sarticulariy tn the produgtion
of eymtherie brirtogesods fe i tittgrry o - o trend towards
lavrger sapselty plames vtferimy economien of seale wag
inavitabile, Poveleymant o "ot laige capaetcy plants,
Powew:r, Mhad ‘o apeit development $r (ke technelogy for

satufaetures of larger tquiplcnt « borh statieg and Boving,

.03 1a the ceritry plante for thr predvetion of assenis,
Mgh prese.1.s wore o€ vx lees limited to the fimal purfe
flcation and ammoni,y eyntheais esctiong., The largest or
Shoe heaviost equimuns wes the smmcosis comverter with other
Yagesls ang hea: suchangery i1 the synthegip looap forming
Sest of the rémafning high praggure tquipment. Thege
eould soaveniently po msufactured deiny fergings for
vesselss Thaue forgeq Biph oressure vegsels hald the

fleld for o scapmrotivety iong time, but thig type of

Sofstructien tapose: nevirin lottationg regard to otge.




.04 Vith the coalivation of Lie need to go {n for
lerger rapaceft: pian-,, 2ltermative mathads Por the L1
fastera "' la-g rggep for "igh prenscie ¢; retiow wore
inveetigated. Seiutiarg in the form of otrtp veund
veesels, vulltic et vunioin and @ikny mthede of manufee-
ture om imblnT ifnck w. @ develaped. Todey a gaed par-
aeBtage of thu:;:;.-“ude up of 4 numier of layers, thare
betug & feav varistions 1w the deaigm of the aquipment
veed and the meuufictu . fag techaclogy adopted. Layere

varying {r thicknesr from shout 4 mo to abowt 30 ms gre

edoptad depending ~» tha garilcalgr teechnology onloeted.

2,09  Wh{la *Raee devalonmenty veuld Lgve amabled larger
eined aynthasie un'ry te be irutactured, lim(tations o
the capacition ot scohguien! squipnent lihg ceupressere,
slrevigter, grg. g2lrvad the amergemaes of really large
esbpaeity simgle t: ann saments Plast s 2o & practisal and

8 Bere econremical wltermtive. The dove lopa at of contrt.
fugal eomprannerye for the conprestion o¢f oymthegio gao made
the eonatrucrien nf sinnte vith simgla otream capacitieg

ot the order ot 400 te 1900 te/dey pesatible.

2406 Theee developmence and the consaguent fncrease 12
She capaettice of preqros Sqvipment for smmenia syanthaste
by Shempelves cail for Such were sephigticated squipment
e raquired enrifer. HNew Prosdssce perfectad on the gao
S0Baratior, ohift ernver af on and the purificatien gegtions
Progrespively vatocd the poasidle sepacitios of the frent
ond of the awmcnts plen: o slse. Condttione ef oparation,
o8k as pregouce . e t-aper:tares, condittong condugive
80 rapld eurrcator «ad sther frcteraalee had teo be T

Sondod wich wh' ', adopting thage Mew urocteses.




2.1 Thue, whi.q - €1age bas besn eoched noy vhen lerge
e pacfty o g creqp Plaris can e fhetiucted and gon-
segnant bene iy ra i, thay. feacur o bave brought e
the need £y &« wgt Hishet ewouwnt of specfaliged teohniques
8nd ecarr 1 thy fabrication of squipment roquired te aRkgure
safe opera‘fon of thege plants over tong pericds. Nile
downetime !+ nlaity var, In the garifer daye, pme primactly
die to unsstiefecrory npers*ton of the sechanteat equip-
Sent, problems that arfae now Sore frequantiy can bg on
fccount of wsteti: e, uf; ment wniegs extreoms care {q tahon
in the design ang 7atricariocn ot such equfpmant. 4 T
stresse s (e twmporioned tha: b to be stta-hed te the

fabricatior of *yirmet required for gm afrvonig plgat,

2.00 Destg o aqvliee . fe containing «nd tremg-
sftting proccae -luids -p Mgl pressires ang temperatureg
eften combim.d wier - roef ve cond!ifons, aegumey grest
foapertance. The 0 eunioment hould B .tromg eRough to by
e8patle of .ofs oper-ticn unde: these conditions but, ot
the same time, fiexibla ¢nough to gaccommcde te thermsl
Oxpanetun :ng ceoncigettan darfmg operoation aud sader
staudby condft{-ng, Careful aralysty of ttresees on verfous
pefate fn (he oquipman: under difievent conditione ond
Ssking provigiors gor these te he taken up without pegetble
domage te any of the perte of the equipment Ly o ehallenge
Co be faced by deolgners. Buch designg, ag are eve lved

0 meet thege yequirenente can he qvite complex frem the
pefat of vigw te! tcation and maintengnce and, thereforve,
the real guccuse tn Cermp of 1e11gbie operation of ghe
voriows units woula be tepcseibleg unlegn the fabrigetien

of the cquipment o1 34 done with great eave .,
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3. Matsxials

%01 The wturtiag peint, frow ¢%0 p 1L »f view of the
fadricat ou 3f agquiprast, le the «nl . ticu -4 vre of proper
matarfale of coustvverinr, Dewclopmenta La vatsllupgy

and senufaeturing prezagsenr 8 ve teds rniallehic differenmt
qua lfties, forsg «ni siges of csw vaterfgis iike plates,
tubes and forginge for sgquiprent falrication. This hee
made ft poneille for the A~afgn re te 1byee ssteriele with
She raqurired proper :fae te roet greciiic requiremente eof
oquipment, Unltke tndustries whevs the ancheniecal prepar.
Siee of tha matarfe ) ander certainm operating eonditiong,
ote slmeet the enly raquircment to be v-t, the matariels
for an aamenis producing plant havs te be capabla of withe
otandieg streeses undar ¢ vide ranga of tampareturap often
ooubined with the actien of process flwids vnder aondftions
aonducive to steady domrgs to the structvra of the msterdal.
¥hile the offoct of qorrosive ohemicals o3 the variowe
materfals of cnnetrustion nsy be appracistsd by the staft
in an ongineoring shop, they may met realfee that sction
of sued opparentiy harviass gaooa, Like hydrugen, on the
aateriale of prescure vogsels ean bs a direet eaves of
prosatere follure of the squipment. 1t mey alee net be
obvisua that materials ean fail ¢ua to strans corresion
eracking o¢ 0 ragsit of taproper fobrication. This laek
of sppreciotion my sometimgs lead te overlecking gersats
fepertant gutdelinas in the manufacturas of squipuent with

dissetrons soncoquence:.,

9402 Although the different quilition o¢f materials night
beve beon obtatned from auy of 0 number of reputed fleamp
a0d theos oight have been odtained after tuspection by
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Faputed aemenncgg, vty e ot Le cheet Lhe matardgls

N A N T e®iew vy batre fabrication {6
me: rEad Aoomov e ks et lar Y aben d e gatr te
Agrur s Ly ot 3 v aded Loy o0 ‘m o pecordaace with

tha gprattlervirin a0 4 e prrtisuiar 'y a0 40 the

qor 14t Dy ot cled by (e gartilierias 45 uuel by well
Erovd Yrey a. ecruiore. duve T, , 260k ave net wnkaewm
wheie Lhe ccrua’ coppifem vovy 38t gtooa vy satiefece
toriiy to ons o Waca rritlen: s’y at the febricattion
sbopse Oooenltry g1 L cat crale citira.y on the gtrength
oy mztofaciurars’ ar by curvsrers! coriiifontes and
preaveding wilh ke fabrfestion of aquipsant gould eeese
sfomally »seult 18 nvud’: ule vevu. k yi - in extreme ¢ o0 «
vejsction of fal-lcaled cowponr nty ur equiprent, Thig fe
At ts cugges® thai eny of the comncermad agencies are
stpplyiug rubrgtemder materfel L4 gemeral, but omly te
poimt ouwl chiar 1+ puys tn taba mecessary precautions te
prevent Lhe fobricat~r anc tle enstomer suffering less of
time acd woney Jac i crarvioBal siytakes that may have

oecurred at the ra- rata.fale senwfacturing etege.

.08 e an rromnle, 7% toy ke centfo ad thal fu ome er
tve caras 1 bhe: 1o fovnd =%zt tha actust vechantcal
nropar tica of ti:r wotivis  , &1 rneclffed tenrergtures,
bave heen fcua’ to b: conciferably ‘nferior to the specie
fleatfous taencd o cist £5 ir’'cated (n the aertifficates
received frcw ¢n dusoctatfen of jutveyors. As the vaw
Bhterfols, a¢ recuiviy, w-re unt iasted wa!ll tefore fabef.
cation rag o b etertad and defacts vore metiead enly at
the cime of t.gtiug vel¢ad speciuzia, & gertein amount of

aveidadle locs of ting outurted- 1n one of the cases 48

Bas baen reparted that, as a result of the meterin! supply




heving been “ous’ te M net mobiipe.y . L o t"lcationg

t

sfter racett at the shiopm, the wiifrn 'ar 0 xteypdal bad
te ba rentaced. Altheugh, 'n this p:n ' _gi. a8, the
supplivr, apperently, esried te . prime L™ miariel,
the tiee lon:, the delay 1o f4ibricution rnd consiruction
of the plamt ard tne logs of effor. pu: iuw hLofuvn the

faults wore J.scovercd cosl’ er, olwioun’v, '3 corpengated .

3.0 Thess bPecowe nrarticalariy reluv.n: -+t gpreial cases
ae when dardiing epocirl weterfals lex spavation st very
lov temperetures whbare ¢ greciffe¢ mi- i m inprat stremgth
1o required i» the finighed prodnnaty whila aprra ting at
such temperatires or fer duties {avoiving, hi~''y ecorrosiwve
ovnditions. The condftieas nf operation end the consees

quences of Iaflures de aot parmit of any rirk btaifig takem,

3:03 Asother defect that :ould laal to ¢ vaste of ceme
siderable emount of werk dume, 1 the preserc) of la-imge
tions 1s thtek ptates. Buch lamingttons 24y lead te
refectien of the plates « particulerly 1f chage ave setiged
ot the edges to be wilded togathears If thia defect ig
setieed only after the edgrs are prepared, a4 aonpidersbhie
amoust of verk done would b waated. Ultrasonte tests of
the plates at a munber of cofnty-vith spsctal atiantien te
the edges whare velding will heve to be done - gheuld be
sotgidored eosentinl., The time and mense gpant on this
Sest will be mere thanr compessatad by the avetdance of lesges
Oh scssust of rewerk snd rejectieng that mey ragvit svem
1€ only s emall percentags of the plates he pren to have

serioug defects.

36 Bqually impertant fs the esre to ba takan im the
vessipt and handlifimg of :aterfals in yterage end through




dafrfecvni atgrne of fgivigpt gon. Vitheut » freopet avyntan

tf ldenetficatton of the mataripgl feog the timn g¢ gp
Pevaiived fa the gtaree Jnd met edy fo siavring thet each

r1e. ¢ frne “be arigital am‘eital S elvarly {deneifiadl,

‘t ary ategr aui‘ng ferrfeation, mising wp of matertialy

¢t ld szevr wivt forngeealin vegtilte, Bven {n the be gt

SUopbosk muck o me wixing wp of oaterfeis conid happan

‘f extreme cure s Be! takem tc smau-s thet the matertel
hedmn o ucd ‘e axactly the eme that i, required. A rolteble
oveter {n asosntia! ter thr trarefer of fdentifloation
girias from the origiua’ weterisl te cet-piocon. The
raceduras have te ba followed strictly threugh a!l stages
*o eveld the amtry of the wroeg meterials tate che fabdet.
cated squipment. Thege mperuiong ere te be dove with

the close musvetation of wetl cea it fied t1ngpectora employsd
by the tabrication they as wai! ap *he iugpectors of the

cestomtrs or tngpactary balomginmg ¢., the IsTveyere whe

Ay be appointed s engure prépar quality in the produets,

2007 To etrese the fmnorzamee of ¢he Mgh sare raquirved
to mmeure that wrong meteristy de Bat ger {nciudad tn an
satd swent Yy miseabey {n th: hendfing of mteriale, ¢ eace

of the faflure of ¢ wmjor nqeipmenrt 4n s lerge wasts hest

T T

regoVary syetew qould b citad, 4x s res¥lit of o detatled

ST

study, the fo:twre. char Sceurten, weg attributed to the
precerce of sae er iwe shot leungthe of caviben pteol

tubca “semg thewsand of wtres of the spacifiod alley 3
¢te¢el tubsnweed. The gavere sunditloess of eperation

Reterally led te pressture faflure of the foferieor tubee.

T™ie, in twrn, cauged conpiderable damp: to the rompime

ing parte of the equipmant ae the squipsent veg haadiing

sSeam at o high prasevre ang high temperatuces.




The locatine of rhe grvapsd car™e: gtee'! tubea erd
roplaa @ent cf theem on 101! 18 *he Zemage’ atloy gtesl
tuler *oui ity enanldera™le Lirs a9 caustd lowr oOf
prodaction for 1'e rirrsunandinng mrted. Tuis s 8 case
of the 21t-qrotss atery of tue Ling lostn; a Kingdewm

for wo "L 2 s nr. Y,

%o Saghr hsr s

4,01 Whtle orch of the varinty of materials used heve
thely wtrong pointe, men, eof cthege gan suffer deage it
dus precaviiers ave mot taken durtng all stages of
fabricetion, Por exemple . stutmless ateel wvhigh resigta
corroaten Dy evue od the vary corresive acide can faotl
if derisp transpert or .terige it cumes inte gontact with
008 wa ter or other eblurid.s. 1 gpite of pesseseing
stperier mechanical proparties, steimless oteels arse
s¥scaptible te work hardening avd hance haumering eor
ether forus of {mpact should b avolded. Such feeters
beconma very fujortant whem these waterfals sare sead fer

sritisal oquipnent,

4.00 Iv the cage of many 3% the mtorialn, esrtatn
starda'd procadurcs wy ¥ ;rescribed fot gemeral gule
dance. But, ay the ecoditingg of varking may vary fres
shep to shep and the squipmont avaliable may algse vary,

£8 vould be denivablc to egtabitsh ihe cerregt technolegy
8¢ b adopted brund en sprcifie studies made. Theoe tente
and pregece develepmenty ghould take inte scecount the

Getusl eonditions of the shop. The reconsemdatieng sade

weuld Recessarfly depend en the rasulty obtained onm

moghantgal tests en the tesgt pleces, studies on ghanges




i® thy grair wiwotir o7 tue metevial. as 8 gegult of
walding ari o Mer wwraifens anl texte tor rorceglen
reststane ela. Fears area v quited t- A 'ter Ehe strege
ture suwiteBly ra wat « ve'tfe roquiremants nlge ghouid

form & pert v ‘n g rlusment of technoloegy to be adopted.

403  This 4¢ '0 amgurs thot whatever shanges are Jihely
Ce take place ik ¢t 1o mpterial suring febrication will be
koewn in adven-c ,at eh- ¢t the progreses tolloved during
88d sfeer Pabdriuctiun witi bo guch that tus fiafghed pro.
duet rotaing or drve ) 4 the quatftiss that are requived
for the eotlce a-ta s rpemgtinn o the squipment, Theve

is
fo vary “fetie ou oo sebierary deciaionsl this areas

L l.l.h:iw A rn.

3.01 I b be v wirl olwg na-Ttler that netariels ean

suffler oo wur® 51 4 U Imgresacd siisceptibiitiny
te eorregror 't niiw o enmw Lamy are not taken {a hatd.
1tan, Th's * v . g1 ts he conztantly kept {n view

and care er:ielac o avold actu of omigalen or etnuigeton
that ma. Joemd ta guon deterivzution., MNanmufagtsrere af the
FOw Materiat: amd iPv cra'inslogteta, whe detall the proe.
8808¢p to br adapted for fobricatics, may opeelify the
Tesommende! iroreiurec te by followsd, 1t 14 cssettial
Shat thess irees ot s » rlesely smd serupulguely
followed:. ' a may rrneaz te ve o suparfivens advies

but this warming ‘¢ butlsy eounded ne there have been
s800s of dnfec v:  sgu’prent heing produced in gpite of
the eveftaniiit: /' propsr materfale o nd go0d werkmpni
The peor vemuits ‘n b g ede’s could be trseed ta s laghk
of spprecirtion of sucl agt o obvicur but twpertans

requiremgnt,,
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$.02 Tha cure required to ba exeredred ganBgt be
sfeared withoue the odueation ¢f the werbkmer and the
supervi sory statf. The deve!oprant of o stritude that
febrication o7 equiprent for eritical gorvices raquires
6 differeant appreceh +- oot suy he scceptabla fm the
fobricaticn of structuree cor oimflar '‘tams s puseibly
oaly 1f the porgons ruspenetdic are €ulily evare of

ths strengtls ond veakmeoses of the mterieole they

““I.Q

5503 At leact soms of us mey haow ccupetent and
dyssnic Secheteiony whe may have, 1n additien, the
reqefired copacity to ergaaiee nev eperations but wvhe
Beve an oxaggerated opinten of thety koeviedge gom-
Moed ieh an utter eontanpt for envthing theeretd.
68l or found in benky. While they couurnry sNe o080~
fol ta some types of vork thev can be respousible

for dinsetors 1f thair enthuglagm ang ore {edices arve
given free play in tie munnfegture of squipmant for
8% Smdenia plant, Besiag eugh prople in getieon and
baving, later om, tc see the effects of gueh attigudes
o8 the oquipment sre what have prespted these gtste-

aanty.

$.04 Carefyt handling i required frcm the etage
She matertale are takes fate the shep: Correct
mrkiog out, preper cutting beth 1a vegard to the
Sethod adoptad snd aeeuraey, sdgs propareticn imglude
teg cleanting of the out 0dges are ol epersticong teo
be enecuted petfoctly 1f the final preduct fe to

bave the roquired high qualtity. The same sprliese




te roli‘ag 7 ot U te egéc’ dingngiune teeluding
the preoduct . > [ abail enc®ie8p wi b ghe rintouwe of
wout of prrrugur s . 'hige n'a net being partiamlerly
pontlrongd 4, ece st T~ @ity be obvices and

hence token care o1

3.0 Du-tng he pre mration of the gurteces before
welding, ' shanid be snqured that the surfaces beling
welded togeih-- are Rol contadinated by other materiale.
Omall oercas wha. ¢ (nfertony matetfal hag ontored the vord
ea® bdo otart.ng poiats far fativies due to acirvosion oo
othay facteore. It ie strongly reccomonded, particslarly
oheo Bandtitng etais eos gtec! and other sinilor watoviale,
thet grinding .Fenls, brughee ams ather rquipment seed
ore ezeluei-aly set apery for the partiavier job oo Chat
pertleire »f snferioy et rialg fios ather jobs ore met
sranmsferred + L' Sixhay @ a'ity wer: Bairy dotg. €Ges-
samtmetior vy oi v sisans sleo tu te e aveidad, She
fapertance «* rthia * fny o cpter =ben herndliing satevisls

euch 2s stofnler: at-ut

3.08 One of the tapcrtant aveos whete ¢lose attontion
1o eslled v 1g 1t ragard te tha hesting of She job o
where waceessry - hafere walding. Meny alleg-steely
roquire preheating *.. certein teMpsratures bofote weldiog
fe started aci theas temperatures have te be mafintatned
duving welding. Squi-went ang precodures adopted for
thio probeatinmg heve tu bo queh thgt ong o2 onagre wBi.

fors hoating to ‘he temperateres f."‘r.‘ fer the 111D

suler type of woteris!l. Bfferts sre raquived te bo put




En 8¢ ge@ chat cvei-beatimg a6y Mot cicur 2t ANy pare

tiedlar mert o ), cquirs.n, Bei1my fehpicatved.

3.97 ¥a'e1n: dtseif. bhvie iy, er to ba fome eteietly
Lo sccovdance with e (v, nar~-nd~d procecdre, Apart frem
asdrg rremey i srtlny | eceanren, whire required;, and
Che propar (maii o6l Jlastroades, che qetuel we ldtng
Ltee!f bas tO s drur wdeptiay epasde, current fntempie
Sfes, ete., Naich ary conduncive te the dovelepmant of

@ ge0d ualirty we'd swithnut cvaeceke o1 casping undue
atressesr. dSveu vheve rvtomat’' s welding {r usad, conetant
attention will dave te L» givam te got that the velds

are ediform amd Znrit fiee. Kffentive c icaning detveen
different runs ot welde s &« rformel requiremgnt ond sheuid

be tnet gtad wpon in all (seer.

$.08 Vith She sdve-t of amsongs processes Yo sed o8 the
pertial cxfdation vf :wil oii, gcal end othar feed asteghy,
large exypen platits *¢ rag” ted a+ nart of aomenis plants,
The mmaufancure of . quime.t for eir separation plasts
and 1tquid witroger wash p'avte siso, therefore, mgy soms
withir *ne onrziee uf gasronia plants, Thase have thetlry
evwa ppeulieritieos ¢f raquirammnt of equipuptt goeneideg.
feg that many sections operate ot extrensly low tempeves
tures. Precanticus fudicatnd L{un the ecarifer paregraphe
eve valfd with oqua! if ot gregter ferce in the cope

of fabveication of rquimen” for the alr separation and
sintlar plants. In these plunte, a'veintua alleys ave
Ssed i many sectiong by wawt deeignivs and this requives

spesial tralntin: for welders asd eprgile! precedures and

precantionsg duriug fedrice~fon,




309 Momblaany of L aa-tata Y febriontae sqnipment eor
seme v o~ APl e crtar roav’red. Thie has,
obrioniy Lo Ioag wird ST Jei s preelsten te
eNAurs Lirt, Wu.ilv Iparetae . probleuy on aeceunt eof
leebage > yecirgr Lintds une: nigh s rerure or meghao
Mol davects ¢ w ue leprcper nocenbly o slfgament 4o
Bt cavsn falirruptloms s aparetier er lead te the
develepmant i dangeren: S.Cuatieng, & faflure of o
Gankat aven . the time of Uydreulfc tesring of o high
Présruze >guipment anrling v gu epsrater suffering o
ssrione 428ur, yue Yo i e wa by lat plereing his beody

88 4{ tr ¢ cherp .natrumen:,

$.ae0 The mext opscarie: Teqnic ny coreful gtteme

100 Ir the gtrcge re. {luving of fully fabriested
Squipmast Ny wi.'er cuwpoments. The wge of higher shighe
Beessr in the nloce an: o ay: ™teriile, alley gteel gnd
8lleyn wr 'l #ur -ivefyr ok ! 52 ghe heat “regtmgnt
eperationn. Tha prcpariics af these materialg are
eflected b uzg*ii; arg cocliayg sn! they call for
tadividueaity dngipand dating.gsaking-gnoling eyales.
Rxtrame cave Im he post-weid hrat tteatmene g
saperticl wiilosy wkick yhe T.va) produmet sy be

rendared umsgivebly.

3:11  Prrorcer ang suslitery aguipmsnt et pable of
banditing large nfped procans aquipment ave gonevally

used for "his fina Leet traatment opsratien, Undare

Reating o> everheacieog cun witer che proparties of

Rateriais ¢ undegivable levels. Mailarly the rave

of heating o1y taciing heve te be kapt wighin the

teeonmanded Llimite Lo unsure that the struetore of 0e




Raterfa! und disens!nnel acciaer of the fabyice ted

equip@en: sre lent aq dJepfred,

$.1° &- fmrartaat reqifres vt that has to Se wet {s
the mintemance u{ a unitor® tewperature ever the entire
sequipnent being hest tireetnd. Tiias would require thet
the furnuce and the gystan of “ursers sre quch that the
input of heat . nto the gystem 1g uniforw and the cireu-
lation of the Bot gasto ealiwinates het epites and cold
aresv. D-ofermatfon of tha equipwent emnd, im extreme
caeos, ostreetural damege to the nmaterfe! can resuit (¢
eonditions are net prevented fraem going out of centrel.
Tampere tare seacurements ars to be provided for frem a
lapge nasber of point, an the equipment. Tha tempersturaas
at different potats ere to b conastantly menitored amd
esorregtive action taken with sintmum deley 1f thare tso
40y tendeney to deviate bavomd the permigeible !fmice.
Autewmatic ecntrols and recerding of temperstarss come

tinvowely erc destrable £f not ersentianl.,

S.13 1t may be worthwitle wenticning at thiy stage
that & piece of equipnent MBS bad te Lo ca jested

reeantly on gccount of loeel overbegting resuliging fn

distertion & the equiyment. Deterieratian im the
physieal properties in the material vas alee naticed at
the losstion whieh ves sebject to overhasating, BRven wherve
thore fe no serieus everhsating ae such, an appreciable
differance in temperatures batween twe sides of o »e

pleces of aquipment or tuwo different arers sleng the

langth of the equipment covld lead te dlstortien.

$.14 With the fnevitable incresce In the sinag of

ammenia n'anty, t° ¢ be vz £ apd necr




remc of fl- wer: thar wue, 1p o nov, Bogm dora In the
fab.fea (el the o t M plivt gttea due (¢ the eigen

of the “rdividuat .qu.pmen’ Hei{ng tho large for trangpert
over gocticns of the scute ocetwes: thg fabricotors' werks
and the cite .f srection of tuc plonk, Gensraliy, the
comdlticns  f ro1t at 8 plamt corkiructien gf te are bound
to be lewc cotducive . the production of qualfty squip.
ment and honce pr-ater care 1s sequive) in the orgenfes-
tien snd ewicution ¢® sveh wovrk. The precauticng
recommanded for ehiup Tabifcarion .pply vith oqual ferce
for ette {atricated nquipmsent and this would require
congidershly groccr effarte Lo ba pnt in. BDuring the
vntdee p ocess ¢f a:gcmhl. and splding, additiensl pree
tsction to cowdterse! rhe argc gdtedle effects of ox pooad

fececvions -'st) Mg+ "¢ © pro-tded.

8.1 firawr v dowing <% Wt jarge squif ent at gene
struaction wftse ia &« ¢iociu’i-ed work, Vhere &t o o
matter of sCrens raifeviog o0 caw or tr . welded jointe
only, comparetive'sr piwple mathods are aveilable favelving
the woe of Bands of «:actrit: resistance heatere or gse
fired burceres dastygned tc glve unfiore heating sround
entire welded seams. emperatuve measuremant and cen-
trols at & nurbexr of pofnts ercumd the efrcumference

sre vequired to be mioitatnels Suitable tngulation bege
to ba provided to mitimiss heat tousss And achieve the

recommenced retiy cf huating, seu¥ing end eveling,

5,16 Ir eome ecanvs, where i entice veonel veighing

hundseds of tourne; fy te By srresa relieved ot stge, the

prodblemg beocus greater . Xut bhaye sgein, there have bpen
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80M8 recuni davelopmanis ~Rabiing heae treatwent of sugh
vesael: te D¢ dous sfterfve .. The wecue's are completely
ingulsted rnd qpectn'ly (enfgnsd husnere, one or two of
which av: conakio of supplyteg tim aecasenty hest, are
Goed,. The dastipgn of tisse Larrers Lo surk that o high
degrre of turbulences iy created whi-h Belps fn ansuring
entform heating of the ¢iulre vegyee), Thig, of covree,
fo o very spectatincd job and, ¢s wweh, tequivres apscial
ekifle., To ohtain and ma/netafn props,. temperatures over
She ontire vegpee!l wouvld requite edrefnul planning end
eongtant attention during the entire heat treatment

peried.

$.17 Nention hag been mnde i1n the sarifer parte of
Shioe paper that i ceter to the requiremanty of ghe
larger capecity ammoris viants, mew technolcgien had
8o Do developed tor the wanulart- re of Wigh pressure
veoetele: A brief revie. of the more wsua! methods mey

e made ac thia stage.

$.18 The et lter prectice of wetlug single forged vaoeeloe
offered & ma"fefactory aolution far comparatively emgil
etpacity plante. Yhese, howiver, could mot be made in
olues large ecmough cc mect thy requiramants of the

wodera Wigh eapacity ammonis plauts, lugete ore to b
080t ae the firet ptep, vhieh are than plrreed and s0d-
sequently forged v the 103uired dimangione, These fagets
Reve to ba three or four simas a0 Bravy oo the fintohed
fovgings: The handling Caciifties §n the feundrice and
Sie forging shops enen pinved te by n ltuwitetion whigh

peevented lavger high precewre veoule befag mde of forged




congtrve’y ~n, “rrpp - #'an would "wve tc be much higher

s ocopa Loy ran e toiging ' tu %e sanufactured.

.10 ~ erwt. me Lt i Yrn, glternative technele-
gler *tcv high pre sure vepsel mnutfecture were LAvesti.
goted 2nd soms wm'hotg heve Bern deve loped. One of the
earlter ceve ¢ wegn » fo the mnufocture of vepsele with
s Pobricrtad otei) of meiiuvr thicrnaes «s the core ever
which g “vwbe, of mneclieliv formed gtyipe weare wouwmd .,
Thege strips erc brared Defere betng applied tight ever
the prececimg lsver: end on cooling these coused 8 pre-
eoBpresgicn of the itmne> lavers. Theovetically, any
thieknegs couid be sehivved by mersly increaging thy
nusbder of lavere. lhe eige, however, 1s subjact to
1{mtteti e bty the rapaei ty of the greoving lathes and
the wind!irg .othes:, This methed, whieh, to some extesnt,
te still vweed {0 acee fudugtrien, kio. more or lees,
gons ¢ * of mge 4s fry mae W manifactuve f amamonia’

cenveiterpy and cther afmitar acuipment are concerneds

5.20 A aeceud merher ot fabricatton of high pregawrs
vepsela e by buiiding u- the hickmess by meang of the
nee of 8 Lveber of cotrentric gheila of sbout 50 mm
thickness. The sbells sre mede to sxact dimensivns with
odch succeeding outer shell hevimg an inner diameter
elightly leas than the suter disamster of the preseding
faner shell, Rach of the ovter shelly fo heated and

She espan,fon of the shel' o caused focilitates the

insertion of the :ine- ghell gucethliy. Op ceeling, the

outer shel) ohrinks oand causns & pre-¢ompressive lead
of the {mner layers. Many high pressvwre vagsels have

%en mede by thi: methed and are ta yuccegsful operde

tion {r mamy gparts of the -orlid.
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S.23 There 1o asetiler method, which ts quite pepular
and, like fhe nrevious method, deer not suffer frem any
limitatione in regard to sige or weight of vegsels thet
ssa be fabricated, axcept the limitatton fmpoged by the
bandling fecilicien at the ghope and the sitee and
sspacity of the trameportation gystem betwsen the ghopa
and the plant esites. In thie method, an fnner gbsltl

with ¢ thickness of the order of gbout 29 se 14 made of
ve lded sonstruction and thoroughly checked for goed quality
by the wauwal methede of quality contrel. On te thig
faner ghell, layers of sbout € mm thickmess are gdded hy
vrapping. EKach of thrnee layers is made up of 2 or § see-
tiens depending on the dismeter of the ghsil. Thege are
prepared with dimengiong to close limits and wrapped eo
e the ghell. A tight application of the iayer on te

She preceding layer Lo achieved with the help of &
hydraviically operated tenpion helt srrangement and the
lengituding! joints are velded togather. The ghriskage
of wvelde at thege joints induces a compressive lead in
the faner layere: By thig method, any vessel thickmegs

fe pogoible by guitabhly jucreesing the mumsber of layeras.

.22 Individual gections, thue manufactured, are vemally
5 metres o 4.3 metree leng depending on the ghop fael-
18tes. Any length of the flatehed oquipnsat eas be
obtstined by welding tegether the required nuadber of geoe

tiene.

5:83 A vegent dovelepment on sintlar principles L9 the
woulesture of thick vessels ueing plates of abeut & se

Wichnsse vound over as innar shell ae & contiouews goll,
Mo spplication of the ceil 19 done weing equipmest otsh




A tarslrriag cavtce whieb quvscs o certain emount of pre-
conprensien ot he (emer layers and the vesse le ro manue.
facture! “ct, are or lese, Itke a pultilaye: vessel
descrited ecriterv. Bere longitudingl veldieg {g raqutred
oRly at thie s.erl of tha coll ond ot the fintgh, The
lecnth ¢r rach srctfon that can be made by this process
&t prasent, L. limitad te lews theum 2 ®mstres Dby the
vidth of rof{la that ecan Sormil-y ds made availabdle by
stael piclucare amd results in o larger sumber of gire
cunfaorcatial fointe fer the same longth ot vesse!l as
gompared "n a v:geal manufactured by the mujttlayer

procues derrrftod earifer.

S¢24 i tYers processer have the edvantage that
vaacclie ¢7 prectically A8y sige ean be manufagtured te
ouit i1 ruguirements, the effective ingpectien of the
velidios « by .k lengitudimal and clrecumfarantigl . by
ths urt ! satiiods, euech as by radtiographic sxamination,
Pon a8 ce.fours problemgs 1n the case of longitudinal
ws ldirg, Lhe valde are staggered and location of faulgs
1m a 6 ro thiek vald 1n one of o large aumber of layers
is Alftienrt, Sintlarly, th, radiographic examingtienm
of the alrcumfarantial Joints algo tg d1fficuit o4 the
tetal thicicees fa made p of & nusber of layers, BDue
to possibis coail gaps between tha layors, tha radio-

graphie pictn-es can be wigleading.

$.23% Yio grality of tha fully fabrigated aquipment,
Cherufore, dnponia, primarily, am the ability of the
tadtviduitl velders and the offectivencss of the ve ldtag
equiprent, Opevaters and aquipment anployed for such

Sanufagture have, tharefors, ta be constantly checled




feor vellable high level perforsence aag werk dan- Gy thae
hept wander slons movutiuy, Ag individwael le<uye s ve only
of Bhe order of I mmw fo thickuups, tharm sber 'y, noraally,
b Be preblen in merteving grad woidad ‘ulv(e B TTY
oF sutomatio velding, but fust “e rame cane At npra ts

required to ba exaral 104 4t avery goape ef ‘utricsclos,

SR8  Neat of the nolinie wamtinned ¢ far baws raforred
80 the precavtions tc e takem *- ansuce {hoi tlie s quip-
ment, when folly fabriqated, vil! Lave Che ranaired
physteal preperties te emuurs safe working voder the
aetual conditions of oporetion of tha ~lgngs, “hio,

of eourss, te s priwary eongid vratlon, byt ruptein
other anpocts ulee have te be cinsely vatelcd to ~chisve
She deoired operating renvire, Tuia weuld 17y o the

stage at whieh speenbdly of wsgbtipmang S dowe,

!. 387 A geod exsmple 9f “hes mesd te snetre & urale
| sssenbly o the a2se of the ingtaiintion ~f 1 gva tu
csolunmy wped for abaerption, digtfitation and other

ointlar eperationg. It may net b, qui e olcicue to ¢

fabrieater that the sweconnful eparatior aof & coluen with
Srays f¢ largely dependant on the eate wit' which tre
Srays are aseendied tn the columne., Ever ; sna ainoer
dovtagion fren the herigentsl, of the tyays, after the
o0lumns are srected, com cause ¢ marked rednetien fn the
sfltatonay of the oquipasnt ang coupsqrenriy the perfore
sange of the plane as & whofa, thoueh sven ¢ - shulantial
doviation in this ragard mey not wemkes the o tliprmart
feen the purely struetursl point of view. Thie fg juet

088 emample, fSimflar rednekion in perfermance eau be




cawsed by {mprcpar neeembi, of heat sxehangere, agitaters
or ather mack alcr, drvices “8d, su soch, oil thage operae
tiems als runvi e nifeetiye reruting and ap, ifecation of

strimgent quaiity coatrel Bepsurag,

L Que lisy veakiwd

001 Prow waet ias heen stateqa, t¢ will bs obviews thet
sffeotive qualtls contrcl of 4 vary high staudard ta
Ssselelal ‘n ti+ wanubreture of sritical aquipmant for
$RBendu and other .lgnte. Tt Nee bern tadicated wnder
the deffarent mejor epacations that checky for qualtey of
Batartiele, scuur weldg, pogsthiy crhanges in the grain
skrdcture of th: mrerigl snd sther relevente facterg,

ohould bo mudr 3 ¢he aporapriace ateges of febrigation,

0,02 To anatle h's to b dens, the qualitty gontrel
department heas t, he wotl drpefieed. The staff of chie
{oportant deps-tment ehould cemeigt of efgingarg gand
setailurginte, who vndergtand the fapartance sud teplge.

estiong of eack procedura. They otould Be ebie o sxtond

teednical asc!stanze te rhe production etaff {n the shepe
nd ales nducace thew on the fsBesquencen of § eny devige

tion fram the Fecumipided pregsdure .,

6,03 An impuo-tant 11ak &n the st up for quality eome

trel tg che laderatory whieh Pleye ¢ very essenstal pare.

The work of the leboratory, en the ene hand, inciudgo |
Sesting of rav mtertals and teet covpens ettaghed to the

Job during weilding ang Welping teo asness the iy of

the materials end the werk doess: On the other hand, the

laberatory has atlae to ambe eritical stwdiag of the




effect of wveldieg and ether eperations on the matarfel,
carry out fus triels and recommend detetled prenedureg
to be follewed during the differset stages of febricatien
£¢ pre e26d pos” welding beet treetment, (n erder to
achieve gice degfved prope-ties of macteria'y fn the fully
fabricated cquipment, Mamy of thn glove jobs bave te be
de8e fm coeperatien with the techmelogy dovelopmant
Srovp who may form o patt o the produc then dopartasnt,
The laborstery feclifties therafere vill have alse te
play thefr part ¢ 2 clege asseciate of the preductioes

technelegiste’ group.

6,04 VWich thege respongibiiities te be digcharged offeq.
tively, the argecisation of the que lity ceatrol wing «
Poth Ln tearne of aquipment ond CoOnpetent men - ggsumes
cefigiderebdle {mpertance. Bquipseet for the testieg of
mgtariale for temetle, conpreesive, shean bending, hgrd.
Rees and finmpaet are oseential, Pacilities for thege tosty
e be condusted ot telperatures ranging frem very lew, as
for oqutpment for Afr Separatien Plante, te very high

Ceaperatares are re quivred,

6.0 Bgquipnent for astallegraphic exesimation of epeaimeng
with the auxitfary oquipnent for preparetion of specimene
are roquired for studying the changes 1a otructure of the
ngtevial dve te varfous éperations. Controlled temperature
fernaees to tepreduce different heat treatsent eycles
Foprosent acether {tem of aquipsant. Bagides thege pre.
viatens for tests for eorreston registence of raw
Reterials and fabricated teot pieces under {diffeorent

sonditiena bave te b previded.




—

$.06 Por the insvectior of rate-s . Srov e pent at the
thops, radiographic equt pReUt . W, ... .t . sting cquipe
runt and fec.'ltfex for hydreulle ., o7, s wsting are

28len obvicusly rneded.

.07 To meke of{vrtive uge of (in el ent and faellte
ties go0od, qualified an! trafusid ivecators ain tequiced,
Te nidition to s escumd knovledge ~€ tba te. npdend espasty
of thatr work, the ag absidty ts Gt Sentlens awd
onforee the starderds strfetly nve ax;: cial. Thege
erginnere have to Be tratmed to tulii o . . ag 1€ the
safety of the plants 1 aptiroly Ltasy veroougliblidey

and eny elackness on thefr pagi a3l ~n “dzretar o whigh

in tree.

6.0% The quatity cemtrol grour hiv 1! atup “- laveoted
vith the apprapriate anthieviey 11! vienly ha rade te foel
that thay can act without fear or ¥vvat: y¢a lony as they
ere siming at gocting equipietn: f f1, > et quatiey.
o fas:t, muny axperts reconmand thar ¢, aumitty comtrel
department should be made reapeng’ bl o5fy to the Chief
Bxecutive and ghould an indepunder: of .11 p.beg deparse
Zafts. This 15 quite underatendab'e in ¢ e light of the

ispertance of thatr job.

T Irnining

1.01 MAmether agpact hat would heve tiown ckotlous g
regardimg the sead for tradntng of Qiffgrans tatagorieg
ef werkmen fer Aiffercat speraticuns. Nrtnepley trainiag,

rarticularly, {a arens ifke veldivs, b o o be givea te

trein up persoms te reech a stanfard o curpetenee




roquired bt wrogyo- Cchulolent . goid raniiiceg tp werk,

The e tratrndg - venm shey o norws iy ng be aileved ¢

vork on 'eus . qui: trg Yoo e sy whiel g o generslly
of a lovar rategdly ol wnrb. ¥Fragw me tents and reqerds
o8 cbiftey to uroayiem i VL TN SRR 2K Y te e nate.
tainel for uiev of ¢ he “rehalidnki . Tn gaam s we tder,
for nxaczpie, ts PHT I mpe awe s category «f Job tep
oo time, he .hould Le piven thorsugh tents te get an
Sssurarer o' Liw a®LIdgy fo, dnimg Yigher et togorfey of

work befare by 1, setvaily gllowed to work on sugh jobs

requivine & BMgher srsndged of work,

7402 Qurarviee:y *TR8C w0 vaqiuive 2 b educated on the
Fohgoric Tor difierent etipuistiens wade In the dootign o
produstion tuchavlcy - rhecte. It ghovld be *ephaatised to
them rhae faviation, froe th Teuonaended precedures ¢gn
often vesvie t. , et tdaribls eduction tn the qealicy

of the ¥ ¢k ang cBay ehevld y mada o real ¢ the pesetble
Sonsequenc s of suih o re.nger e L1ty predect, PThe
e8tire apyroach tu che rabrientton (5 squipment fer plante,
sueh ag for the predustivg of Jmnentia, Wrs te be based o0
6 fenstfee!l adborane- e & bigh :tundard of voerkmanehip,
¢ gshould be ¥ade abumleialy .leary that in the 24 brfce-
tien of squipaent for oprratap uoder eririesl eonditions,
thave 19 no 1oon ior & oacond claase Job angd ehe o0Rseqiege g
of "Wes tigfagter verkmershipy svrn gy o all rart of g8

equipmant enuid M YUY sericus lendimg, spart from logs

of productien, ty Jogg of Hie and vatwabdiy proapecty .




SUNMI NG LY ¢ mey b Bbrief .y gtated thet thg
Wintemenge of 4 high stea derd of qualfry g e qui poent
for this grovy Af (n weted. s ot furt part of ang'y
work buwt the bagste Phiic ooy frem whigh ot! sthey
40861 ,4 dective It wsv e mestioned hore rhat ofce
the proper eveters aet geo ng and svery nae has got ever
*he {nftfal ctolu tarce tc nut Io thar I4ttle Wt of
rPre efforr whi.h makea atll the difference, (¢t will b
feund thet 1t 1, glewest €0 488y to d¢ & Pirot ¢lage job
6s {t (s te de o sut-gtandard jeb Snd, (» ghe everall
R lyets, 1t sy he fowne te be mucrh lags contly (f che

Job hed Been staried aws deps vight the firge tige.
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