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IWAttf 

In January  1974   the Govern.'   cl   India entered ir.to a^r-eaent Witr. 

the Unite* laUon« »-velo^ent  »roCrw^   (um*) for the  provision of advie* 

to fcgin-ro  India Limited  (KL)  .r. cordon With the  deai^n  *nd con.tr*- 
tion of urea fertile, TlVilc.    ?,, ^V1C„ „a;; to te  ^.^ ly ^^ 

aperte,  or-  for «t.n  «ach „,-.,,  or,.   !fjr hlrt. pr,.0J.m.  pipeworXf ^ ^ 

for the  parti tl  oxidation procj;-.:. 

The expert,  for hitf. prrn^r-  rirfw.-.* berar ^;-  ^  r.rtl    •       _ 

on 9 December 1974 and terminated it on 5 December I975. 

•Wie lonorangc objetive of the projet is to develop quickly Indi« 

capability iB th. field of fertilizer manufacture from fuel oU uemg the 
partial oxidation procesB. 

Ina  iaaediate objectives are to  obtain proper advice and guidance 

during th. detail engineering rha3.   of the fertilizer projects now :„ hand. 

ku regards  the immediate objectives,  in particular the design of high 

preaaur* pipework,  it  is the opinion of  the expert that  EL now has sufficit 

information and experts to desißn th.  essentials and to prepare standards 

for high preBSure pipework including design of hi** temperature/pressure 

Piping aaeociated with gasification processes. 

Greater safety in the operation of the annonia and urea plants will be 

ensured by application of the safety policy changes to the preces* lionera 

plant and instrument diagrama as advocated by the expert.    These changes 
includedf 

(a)    »elief valves which protect low pressure equipment downatrea* of 

a pre.aure let-down of liquid from a hlgh pressure source should be sised 

to cover abnormal conditone,  such as failure of a let-down valve resulting 

in loas of liquid and breakthrough of the high pressure gas| 

(h)    Adequate isolation between a high pressure systea and a low pressure 
systea. 

IIL ware also advised to give particular attention to the installation 
in oheMcal plants 0f the correct eateriels. 
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.« JJTT'?lp"* d"iïn 4w*r,^,' "* *piM"« »— -«•» .U«** ,. -h, r.l.v«i pr.j.c ..ctl0Mi ^ fi„ k.tttr ^^ 

it »tt*e**« to the project ••ction. 

Th. pwe.M li««««, of the fertili««. pl«t. )*y ,WvléW Bt ^ 

•*P»rt«. h.lp hM not been utilize in thii r*«p.ct. 

». junior «..i* .taff of BL «fcouli b« giw tí», ^ort^v U „.fi. 

•f Mint«Mnc« probi««. ^^ «•«•*§• 



i:.-T»íüCTia; 

In January 1-74 the Government of India ente rod into aereenent  with th* 

United Istiona Dov«l optent Fragrarne (URI»)   for the 1 «urchin* of a project, 

"adrice in tonglm«ri.ng and Freces? engineering for Fertilizer Projects" 

(1*^73/045).    The Government co-op e ret in* a«ency was the Ministry of Petroleum 
and Cheticela acting through tngineer« India limited (EL).    The executing 

«jeacy vaff the United Ustiona Industrial Development Organization (UNIDO). 

Tht adv.ee wae to t« providod by three  experts  in (a)   rotary  «-"juipment j 

(•) high pressure pipami* as used in awonia «id urea planisi    arid (c) partial 
oxidation process for tynthesia fas production. 

Tat formal afreesient was wrap let ed «id signed on 11 January Vj74.   The 

projact hai been submitted in November 1973 «id the proposed starting date 
mm April 1974.   thm planned duration was 15 months. 

fht Oovarmanft  contribution was to fee Rs 40%000 ar.d the UKDF contribu- 
tioa m* to be Slff/92,000. 

J. ficholson,   expert  in high prsssure pipework, was appointed on 

7 ftoeeaber 1974 mA on arrival in India was assigned to work with the EL 
Piping Design Section. 

F. Urn, aanefar of ta« Msoavtioal «kgineering- Design S set ion, was appointed 

es counterpart «All June 1975 wham a.D. lanar jee, head of Fiping Task-force 
Fertiliser Oroup, was appointed. 

the objectives of the project were as follows! 

(•J ÎÊmmtBËËl*   To ¿ovelop to the aaxlaua extant «id as rapidly as 
psevlbla IneUsn «gir sort ag design sad osaaaHatey capetti it y is ta« fiel« of 

fertiliier asjnfactare frai fuel oil, «sia* partial exiesUoa pvoooaset »asad 
on tao late«! technalogjr| 

^  eaVfaUatft»   To obtain proper advice and guidance durine *•* detail 
•saliMertag phase of tha three fertiliser pro J tot« in tie folloviaf areali 

(i)  Proper ealaotlon «Ad epastf ioatioa of critical rotas? osalpasnt 
f*ea m oesspreaaoaoi 

(11)  BoralesBas« of proper F ft X ilsgr—e for nigh-pressure pipework 
la «Mania and «roa plans fra* tao operation! point of riewi 



*• • .i;i -r.t «« -1'.! •*  ;*  i  ur»»  tl»t*| 'w»»Mr*> 

<")    adopt ior. of proper t^ctail.«  »d ei»^ „ -^lB>-â f.r t. 
recover,  oí owbor, »,<i iXm  ravelin* tHr^HÌ^UÌ*  î    *** 
—,t.cn „«tor,  mtk  ;»,eT,aí* Si£7Tt J^ÎS    ^. 

ivl) •rfrr;- ^ri-^^2^. *~. «... 
of J%par   for tí.- foil..Ml. , t>rtilia.r .it,,     -»  .k_ «*•?«* i«r. 
-     .  . ""autrui,,    * •*•!»*• M tJte it*« of 

M»*yaiiat canais.ianir*  ut* Frhruary r/78. 

f^ibi.ity rtudy for th. (tev.n»«* «f lft«U 
NrtiliW Pp°Jeot  («-""*), titJofele.OlM, — «»I«., i. 
S«ptamber lr,'73. 

'*•» **» r*e*ip| 
The fe«,iUUtjr «tudy  indited » p.riei .f  JQ _ 

of M* <i«ta fro, liC(1>Wi(r t0 m#chanicAl  ^^ 

Sulphur      6,600 <^n*«a|)  <* tif#) '<%•*.) 

Tne ,^t^ for u. pr0cew win w ^ 

f*r st.« «^rrti« in • Eej«.rt£ Wl|f fl-|# ~" "*" * **•* 

A >ri.f «••cripti«» of |fc# iMifi#g,4i|lf 

Vlrtà^iB   pi«««*.«,   i.  0^«,  ^   ^^   ^ 
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i.  m 

torto« tto Mp*rt*a M ai t m ta* «rtoni/.«t i or   if  i' ni 
• MWtraJlito ai pin* t ta th« t*M-f«r 

1» «Ala* «ajelk pr»J«et atrlia* »a* it« «a* páfir« tofi# ajal totoi 

Ai« wajMUMtlanaj 

•AH«« «Mi«) 

étant»*««  f«t> MM ttoa |M callator»* 

'C*   ';0F.'"*; 

i  .-»«etiar 

l«r   au tri   tf.e 
Ito a«Met*« 

toal#* t«*mm «i* • Itola«* H H»* 
• ia ttot  » imt.tr%li/m 

•tt 

f*M« wtto» «•. ill« •Ml 

(«>)    Ito« atrial«* «M »a* to «to» ajf «to 

Püin*' 

to  t*«  praj.tajet   .»ci .->r 

Hi** caUifcra Hfuruf «ramear 

n«*»uitoi 
•r fctotof ?«*Uflto la 

(é)    Bato toMBUto« fa» 
*•• »ifIf« »UM| 

I 

Ì«Bl a» «in 

(•)    l»ftoto*lM «at toMlto«« «f M KM ato* la «•* 
•to MM «tofamlF ttoHtol 

nUisto 

i .•. 
<rt «r Itola«! aa» todito vito alto» fto«ti«ia4 a«cU«n 

Mi »MI n w ft ito. 

•to ««toll toatonitol ««ai«* «f to« hito 
•rt to »U la «Ito« Mll«tor*tiM «ito • 
totototo to •!•   «• MtotoM t* «to « 

totototoi ••• cmrrifa 

«toff «T to« HM1 lieaa 

m% ««iltato. 

iat «li 

totoi 
H to «to « to M¡ 

•iti 

tfil«M la Mt Matlljr «vagitola ato 

iMtoeaJ »tato toil#> toM Mt 

«laaaraaJ «f ato/f in toM« tolUi»M 
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ilYict HÊhsvkêmâ 

A IVl  #  »%•  •#ná»rt,i t#  riL Hr»HMl  mm ta» fell««»« 

'» 

••et» 

,«' 

?f 
^ 

Pip«    •3*i»f »f h«ll  vtlvMt 

ft«t»l :»•**« i« chMioftl  MM«I  >f tè» «Wf«et «twuii »a II 

•i*tli«A«Mt »i'»lr.   I.« jrgMUMti«« «f M  i •/»»•» tl<w  a»*!« 

:m.i*ac« MtM  far Fri MftM« vtMU*f fw*i«a ^MfWtavt 

ipiajr w »io» "li*efc-ii»t| 

«¿¿•••«•n*   of »l»rtpir  PMittMM« wie* t»fclMJ| 

niMiM-.»an »MI -««.«.t. «n mri.1 t« *•*«*• «f «•». MtltW 

-^fMWnt«  fiil«m»# KMtlttiM »f  IMIIU «U«|   •> ,M 

*t «f b*n **:*• ( 

«Bat | 

r 

fi' 

•ari products| 

'te      »••»o*«*fciliti*, »f pr*j«et MM« 
*••*#« »H MMtaiai 

(1 L*ya*t  «f »ip—it ••••«•**«« a*«* • 

f«> »ipportift,   of r«ksilffi| 

V spallar if ki«% mifif« ml*««« 

'•N       #o.%tien af ftmrmr f*t*ly«t ««**• to ti*.l»* ta» 

(r ^9«M»ts fsllMMMj »M«««!!«« Of mi plat* F •«« J 

(l'i ro»*««i »ti«» r«r ara»ar»t»—> *# *•** Hf«jM« §*i 

(ri Walling sf «11)/« f«r ii^ft t«a/jja«jtojf«> 

(•' rut««.*! t^rmi i««ui.u«a ,f ,*,,,•»,, 

(t       E*«**» af Kir»  l»»jll|tiw |>»tJM« *-^>— ,-.-. _._ 
••»••• fW***a«*l   (»MM   tlli| - *••••«• a««^ia)t« Mtl 

a»»«m«f (IMH If >. **"• ^ «•»•«••• tr • 

1 
I 
I 
I 
I 
I 
I 

itlMJ  of 

'»i*n»iP 

fu 

(•)    '^Nitral »i»«fcl«aa •* •*«•* 
' »laart« »u •«•»lai 

(•)   telMt!*« *# •»««rui, u 
- «M toil«r«| 

(4)   NrftnMoi •# «a*« aa*» i»,!^ i. 

«*j«*«« VM «Et W»»l«tt« 

•»«•*• «f lflM 



-Il- 

ia*. dà ivi e   ¡.rovi m 
Ta*  aa»»H*« n—< i-*-nrt«.t   . ' 

t» »;«•* ••#**..*• 

la)    li  «HI r»«;f*rt"'! t--*« 

M '-J rMililit^ 'jf   ev**p»  ••«       M- 

•«ni«,   ¡*  ti.   WfiYil   rf Ir.     ~i<vi 

*•» •;•*•»  Uli« frHiur       :Mr, 

<x>«Éfe»«»«   É-,    '.«V»l   ac- %  fìi    : • ? t «, 

•H-alt   »ltfc nit sft 1 fjflff     r*l %**  l r y 

•   '"-    , n»" fTKE.-ur-   »ni-(i.or*»    Foi 

»d   MV.ii 'rrwi   x y\gt  , r»a«iir»  syrrt K> .• 

nà,  tr<   Ufxil   M»«»á* iá    ol.f»<5t-i  in 

art« tr.  l*v»l  of aVJnont* li'^uii ir' 

•Her;  *t!i'i» a.:io»# ti." li-i i-i  «nomi 

*• flea »fcvavjgfc » M«lr«l naiv»- tt *.•.»•   lo* (r^i-re Ha** •/•»•el.    Fror  tJ-r- 

fimi* »••••• i tita li¡*4é ia  flow-con* rt>4 : «a t» ta* sterajf«   '«»sei   «ad th# 

flaaaa« «Bmaufca fa*  i» »•¿•a»»«  -fidar  rr»»«\*r*- oeritral»    Tà» «»'lajrlial   :>iti^ 

*• tfcat la« flave \*¿á*l aurt  f,iv  «  itti! valvf to  protect   i,fe« v»»¿*l fror. 

•»•» aMa»»r¿zat «a wé tu*  Wut  i-M.i.f vaiv  aw¿t  b*  m n¿  i as to take %k* 

till §m »at»t MWWI . tn*r» te« i ;*-, l^i-f   jf tr    ltvel  .ostro!  a/aton recitine 

** * •••ti«*« lo»» jf lif^i ^WBKJM'4  fit» tr.« tuf« ;!••*.-•»»• catchpot   «d « gai- 

er-aMaMuaU  int» ta» ]©*«T ¡ r*?s ir    :"l*»h v  .•>•«• J# 

ffcia  tedi«* ¿a/vgaa*« wa.   „ra^-r.t   U ti».= *tt«*itio    of tr.*- fiant   lirtri. r¿ 

s*d it   k«» later ttJi-mt-i t!  .1   » h*     t *tt   *••* w-J •  -r.  thij  r^gpec* . 

(a)   A a*«*»* •* »A<Aai.< mm *»r-> fot«« of =i r.i^fc ; r»#fmr* gy*t.-*rt  . so stsi, 

»aaftf àaalatat ffaa a 1«* pr^-fur«   t . ..t«a¡ b\   a #infl» Mffc rr«»»**r*  valve.    Tfc* 

nife a*r« 1» taat a lsaftutf ki§% ;T-JHUM V? lv# or "«let «ration of valves,   ;.*., 

o"1 oivn af a <à»m*1fm 1>* ¡ ('».<(". r    valve N»for> th^ hi|ft  pr^g^ur«   va.iv->f 

ee^ii raanH  i« 1a» •*>*f*i>r#»*uri, *f iar. af t)w lo*»? froraur» rip««»»*»    With 

^•* !•*••*•• ektfaraatiaia 4*v^lv#¡t   failur» »f tk# low pr»»aur« sxiuijaier.t 

tèi» a«H«»t « >4i^r«    1" apMificatiaaa fer c«rtaia pipeline» 

WMèacrca ay T,xL im ^«llatorat»«» Màtk ta« plant 

ta» ia*talla- 

r of 

•a* »rial« 

l#t»lj 

i«)   H •» at. i» r.ae aw aiy t» 

flail« »f «IM e»fT»o* aa«»ri»i».   In y»»a»< jr«« 

•f ta* aiata*«» urlali atta» af a 

•T Mié «•••» IR a i»»aal «aia» atavi» M 

iw   rapiiiaiall» t» a«at «àia risk 
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ti. IITDÉTIOMS 

»'«  --.a,   ..   possile, the opportunity to n.it op«r*ti^    ,   ^ 
di.c-...;31on.- wi+h   )pPr«tiar »m „  •  * •!>•*•» Wf plinti   '"or 

perai in*- »d maintenance , « ruonn^. 

AB (vsontiai     actor in the dMi«* «f „^ 
n«n  t~ O««I#ì of modern e* er. i e al ri--. ia *w 
collaboration of ,.lVìy di«clpli„...    If it  ¡    +     , * "*• X" U" cl°" F*     •••    lr «   li   to   te full» «ff.«**«. 4 
«V^eriì* consultancy »4 de.i«    «r,     „    , «Geliva in eh«ucal ^   an« aeeign, m ehoula tat«,  -TI  _. 

«-;• - PI... .,r.cUli 1LV2 ; ^ -• ~n-a,~' ~— • *<- rw*lv# Particular attention M it ..... •».-* 
prece.«- licergli?  ar, .,««*«- »„« *•" ,haÉ "«"f 

•ev-»"«* «O«  0001)00110   initial   ni«*        _»   , 
=f stfrty cor-id-r-tiona. P»«*-oo.t  b, the o„,8i0n 

Et :.->w pc3. 3a9C th, infornatici ani r, o^<      •    , 
for hi*. preecure r "1 '*" ^rti- to format« standard, 

shoUlJ be feed f r J   II o„ T U? aynthe8U Pl,Bti-    * t-^- 

«-•    ì/.-J collaboration of a^tallucir-»«    -• — 
and other dibciFiinoB  ^ nec.BW      . J^1'*«. *~« «-ly.» apciali^., 

Attor a trial   perica of th. t «*,.-,. ^ 

Ut *mid recenser the cr«-^^ „ iu p    * "V"***       *"'* "*i"« 
«>uld be more effectif if .,, Mrt4 

P PU* ""^ •*•**•"«.    Tki. 
COUld be h°U"* * <~ *"""•. 

The Corpany should r.»vi«w their int.•, -, 
-t-r full, lte of ?J1 th;"

C" ^enial — '-"«- - « to k.er the 
ali the aids «d «pePtlBC a^^j^ 

FOCWìLI;.- the  present taate-forc« ^n   ,      , 



n - 

Ann*» | 

MIIF «SCRIPT!« OP rHUCfi» TOR 'JMA «RTILIZ» PLANTS 

tenera^ 

».» «mom» pl»t Mill J»»v« & capacity of *»  tons  per être*-   iay ^ < 

the urea plant *, ; l  ha,* a capacity of lli/5o tons  per strtw -lay or prill, l 

area.    Th.: %nr. iai  on-streay. factor  for each plant  will be   -jO dayi?. 

Heavy petrel.« fractions are gasified in a continuous non-catalytic 

Partial orilation r-actor under pressure and »ante heat íB recover,d as hi.-h 

presure «tea,. Th- carbon produced m the reaction it separated in -he fñ~ 

of homogeneou* carbon-oil «lurry. The major proportion of this carbon i e re- 

cycled and the reminder is burnt and the heat recovered. lVo-3ta*e Rectisol 

proceas i, used for de.ulphiirii.tion and de carbonization of the ra« gas. IV 

dec.rbonxzed ¿»a is then treat«, in a nitrogen wash unit to reduce the CO and 
CO,,  content  to trace«. 

!*»• purified synthesis g*j is oo.pre.eed to 200 to 210 kg/cm2 gauge 

pressure by a centrifugal gae compressor driven by a steam turbine. 

Ih. arnoaia synthsels plant is of Haldor Topete dssign and uees their 
desi,« <»f quenoh type ammonia lyathosis oonvertsr. 

Ihe ooupling joints used for the loop pipework «re ABA 25OO lb with 
»«tal ring typs ¿ask.ts. 

Ursa a.Trtheei« 

»• ursa plant is designed by Tbyo feginssring Corporation of Japan and 

produces priUsd ur^ by Us total rooycle process using anhydrous liquid 

»in and by-product oarboo-<iio*ids fra* the asjaonia plant. 

»• ayfttfcasis s*otitm includa* OOg oosipressor,  liajuid amonia fesd 

». U«*44 anasstia amasatsr sad » «rat synthesis rector. 

»• oysmtinc condition in ths reactor is 2J0 kg/m2 gaug» pressure at 
a teapsrmtura of 200^0. 

»• «tupliaff joints for the uroa synth.sis loop pipework tre • special 
*«#• trapped Joint design. 
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ISOLATION Of R0ONI CifUïtT lUM BY UK*«« 

The  object  xe to xaol«*. . crt^ tllb, tkftt ^ 

Th*  faxled tub. ha. te u CWte41y  .^^ 

P^axl3 nxppe, to rtop th. ^ #Wpinf ^ * £* - U« 

chanbor* "• 

- is imptimtiw that * fm* t*H .h«üd U uMMM 
pomsiWe to »void ooBS«cra«Bti»l A~^7T... M"0»-«* •• 
«mllr  by th. fl«. fwTthTdSirCbi    ^JM*t  **" « 

*Urth«r dtM«t. *>»•*<•* •« .tr^« *%*••* 1M«M> 

tube! 
Th. fou«^ ». « „,„ ^ WM ta ^^ B iui- 

i iharp blu. pwoU rf n« f,. «, flU„, 

I««.dc„wrt »Hol«,,* -JMW, „ u, fall- t)rt# 

•PPMranee or ofcttu» im tk* --- _ ^ 

s*? «• **HS«rus*lis^bîll^î2^5i,î:i•ili,- 



IS 

rhe process foreaan should be responsible  for  th*  i ien'.i : i^u Jn -jf • •;* 

f»il»!  tub« and  «houli be assistei m this task by th. dvy  or pUr/   en,-¿r.e«r. 

•ormi practice is to nip the botto« gas mt pigtail tubes firs*  ;e,li3e 

nipping the inlet tubes first would reduce the g»3 fliw ani the tub- -empi- 

ture, «akirv- the nip harder to accomplish on the exit pi^ii. 

CT'-C.kiTi? 

Inlet  fas ritftail tube, are comparatively r0< 1   ar*i th-.tr rapping  .v H 

fairly tx.pl« tank.    Easential  is that the iute material  Will ^thrtin,  • .•, 

nippir* operation without  cracking.    For thi, r^cn th<= f.cer  ,houl i   ,     , 

ÍHiriy dúctil« »teel.    Tub«« of ordinary carbon «teal   are object tr 
when sipped» 

fait    ¿ft*    I Urtitll   tuL-BE 

A Minai operating temperature  ;or the tutee  LB it out   ,t,OcG.    The utoe 

•UEt le ir. a nippable condition.    That  is, thor« r.u«t  not  te exces.iv, 

earboniratioa and the diaaetrial growth met be within .et limits. 

It  i e not possible to measure the carburi zat ion when t ne riant  is «.-,. 

line.    Mian the plant is .hut down and cool, the de*re« of oarrurisation my 

be madurad by an •Elco.«t«r*.    If it la a.rea.«d that the tub. will be over- 

carburi»«« bofore the «rrt «hodrted plat* shut  aown, the rigt-ui tube si ,,ü i 
be replaced. 

the diaaetrel growth of th« tube nay be checke! when the plant is 

operati.« at  the tiae of catalyst tube failure.    This may be done by means of 
a go no-fo fauf«. 

Tha liai« applied to Ineoloy 600 tubes i. a aaxiraua diametral growth of 

4 to 3 per ct.    A record «bovi« be kept of the initial outside diameter of 

•ach tube.    If « tube at any tiae exceed« the allowable growth, it should be 
rtplaoai. 

If aosaible the tube «heald be nippled at a peint which will leave apace 

t*r a fwtbar li>, «bould th. fi«* m9 * wamoo««^!.    Alliance for the 

«•»oa* sip «htmld be oa tè« Pre«amw «id« of the firet nip»    i.e. related to 

ft«» - ialet pi^t.41 «WJIN. - «met pigtail downrtreaa. 
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''"   ""'*  b° •'""' '" *"""  •«••"«««•. tub. r«pl«.l,. 

u..¡" -tr;u?" no,°",hat' a"oo,"rt",o "•B407- **—•- **• i« 

Mall  thickneci 

Tute  outside liac.ct ,.-r 

¿¿aü&i     Wajim    •*»«—» 
C-^ 0.¿75 0.225^ 
1,tc l'% 1.65 

Safety! 

'-'»der ne circuses .houla „, „,„„ „. M, ,. 
have teen nipped. m»»U« *uak 

The pereon d.lopt(H1 t0 „_„. ,„„ ^ ^^ 

astimi 
ICI  Agricultural Divnuon Ltd     n%e d.v.lnn.^ a«v«iop«d   nippiM tool« rtiirh 

together with a detailed ieacrintio» of • ». . ' th«. ie3crlptxon of the procedur., T. aniUU, ft« 

At the fun*ce de.ig« rta«e the „umber and lectio« of the .i^^. i ~ u Ue f_ 0(Mber _„, _ vo„ o^ rjr^r. ; *• 
~Utl- to the Id«,*«*!« of ftóid ortu,w tuta.ê 

<to"*"" »» 
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UU 

Tai« d«alf» MUMé fe« fea« «aaa far ta« d««i«a «f raf««a)«r oataiyat 

tub*«, tot CM «it pAaaa fra» taa ««*aljret ft*»««,  i.«. «ut traaafcr or 

piftall tub««, «M «T «M fi» Wll—tUg MAifold tafea*    I«  «M M «Mii« 

to tubing raaaira« ta aaarata ta ta« eraaa atraa« raaj«. 

Ta« Mia ••piot» ta fea ••Mié«««« i« awamgain« aiffe tajean«««« 

i« tfe« atroafta ta ta* ataaf) raafa, «vaiala««*) te ilfiaJli— ay ta« «aviron- 

a«at tat ta« aaldability «f ta« aatarta). 

ia ta« «t rangt« ta f«atmr« ia 

100,000 boum.   Aia atr«M t« najtura any as afemaa« fra ta« eat«, «raridad 

by ta« aaUrial aawafaataiir ar fra» tat calavlat«« UHU a» llar 

aad ta« Uno« UilUr iiagtfj «m far ta* part i «alar aa*«rial. 

The allovaftle aaf« daalja «Ir»«« i« tfa«a obtain«« by applymf a auitat 

«afetj factor aal ta« «ali taiebMaa calculât«« by the ««e of ta« mean 

ii«jM%«r forami*. 

An «attra taiekjMM ia aliava« for oatfeuriaation/osidiiatioa if considered 

ia aa fallava« 

A.     OMaia ta« «tra«* «a rapta«« i» 100,000 hour. 

(i)   fra* ta« a»aaif aft arara» «ata, ar 

(ii)   aalanlat« ta« awaaa »lll«r aajajjata» fraa taa 

• • at~* s ? (• • lafjpl) 

» . taraaa avila» aajaaatar 

#. laaataat 

ff - avnvvami tvjav «all t 

1 » «aaa» Ufa 1» 

«aaO.l» 

(I) 
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E.      Proa the  Larjon-Milkr dia*rai timé tk. - •s1" r**» *•• Sean rupture ftMH /»«%      «_^ 
to the parafer (F)  calculated. (fr) l*1*** 

ÜSl£«    Since th« graph cover« a ras of —•*-     . 
the .e- valuTcf tkTiST S^a^'V^f-*". 
factor adopted for oach dvty a* Uloî! «Wf^ll «fat, 

"noi? a """ faC,°'" *" ** •»-— *— — «•> - 

Refomer catalyst tuba«   0.8 

Pigtail (traira,) *«*«. 0.8 

Hender» or aaalfoldi 0.6 

S.     U«e the .... dii^cr fomiU t(| ^^ 

Civ« th. outaide diajwta, of tubes "•»*•• «Ml tftidlftM. 

fa.H^-t* 

1 " î IK • 9.%) 
flv« the iuaide diaaeter of t«aa 

«*»ich Civ«a 

«hare 
*• - allowable émk§n 

P • internal ¿a» 

* ' »HI thiokaMa 

di . tuba iaaiéa diaMtar 

do • tuaa outaid« 

>•* rafomar oataljrt tuaa« ajat 

•W«14 W addai to alio» for the 

1/* U. •* IM i>. «rtra. .«•*VUi». ., 
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lote thil calculation is baaed on the tangential stress dus to the 

internal gas presaure.    The tubs« are generally supports« so that the 

longitudinal stress io very lo« in comparison with ths tangential strass. 

In a refonwr tuba, degradation of tha aetal always begins on ths procese 

sida and ia initiated by ©arlurixation,  i.e. diffusion into coabination with 

tha natal, giving a structure aors readily oxidized by steaa.   Bacauaa of 

tha carburi satl on oxidisation effact,  the practical operating liait for 

H K 40 Material waa considered to be about 960°C.    faxther operating 
experience nay now indicate that this figure may b* increased. 

The practice in the writer*s exrerianc* was that all spun east reformer 
tubaa were internally machined.   Hith refe reno to ethylene furnaces an 

experimental furnace has eeafiraed that bore-o»ohined tubes were auch less 

affooted by carburiantion than as-oaat borea. 

Thu transfer tabea on aany reforaars are designed to take oonaiderable 

differential thermal expansion between the catalyst tube and the gas collect- 

ing asmi fold«   For thia reason they nay be long and bent to sait a particular 

shape ao as to secure flexibility, access, and reasonable ooapaotneaa.    This 
explains the tern "pigtail" tube uaed by aome conpanies. 

These transfer tubes require a fair aaount of flexibility.    If the policy 

of design end operation io to nip the transfer tube to isolate a catalyst 

tabe, tha transfer tube requires to be maintained in a nippable condition. 

Thia aeana that whan the tube aatenal has been carburi «ed to a certain extent 

or diametrioal growth has exceeded a pra-aeterained aaount, the tube is 

replaced ay a ne« tabe.    Tha transfer tubas therefore have a fairly short 

life and it ia not naoeasary to add very auch additional thickness, if any, 

to tha tube wall thickness for oarburi sat ien/oii dation all ovan oe. 

woldahility 

Tha internal aachiaing of the spun oaat tubaa removee the aeroaity in 

tha aurface aetal af tha oast lata«   It alec perai ta a aore thorough exaaina- 

tian of tha easting material throughout the length of the tube.   If porosity 

agiato after the bare is aaehined to sisa, the aoeaptance af the tuba is 
doubtful. 

withia oatalyat-aed 
•t •atalyat ta briaga across tha tuba 

it alta radaoad if tha tuaaa ara 
fata eapty paokets 
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The information «vailabia to the writer indicated tas faUovinat 

Alloys of the HP (25/35 Cr-Hi) typ« alt ho** BOI* difficult to velé 

than HX 40 can be welded up to 1 in.   la talofcneaa.   Alloy« vita Mghir alloy 

contenta, like miperthara and HA-22-H, can be welded with difficulty up to 

3/4 m. thickness.    Thickor tubo« amy be unveldabl«.    Informs* lorn ooacerni eg 

welding ahould be sought before proceeding with the uae of thiM allaya. 

The information obtained fro« eoa» tuht adrara and aagiatari ag ooatractors 

ahould be treated with reserve.    If poaaiblo, information afctald h« obiti ajad fro« 

plant operator«.   Tfcay are aore likaly to bo able to gire facta»! iaforantiea 

about the material under service conditions.   Tao information supplied by Henry 

Wiggins of the United Kiagdoa (Huntingdon Alloya of tho United States) relating 

to Inooloy 800 stresses to rupture is an asaapla of tao data sanali od by tat 

aaaufacturors which amy be used subject to tat applicatila of tat) requisita 
safety factor and possible oarburiaatioa allowance. 

Kith referenoe to reformer gas exit aanifolda, tho dmsiga aWuld take 

oofAizanoo of the multiplicity of branchas for connecting transfer or siftail 

tuboB and ensure that tho material removed for theme tranches la adequately 
compensated. 

It is a wise preoautian to provide exoass metal in tho aasifold oooket 

branches, to which the transfer tubes are velete, mo tant «hen rtpltusasia 

of the transfer tubes is necessary the carburi so« metal any bt «at ssjay 
leaviag sufficient sound aetal for welding n^sl remanís. 

ft« following calculation and diagram for t?,/» CMi art fra» «A tiae- 

*«•»•»•*»• relationship to ruptura ani oreep «tremata* by r.l» Ursa« an« 
J. »Her, Trmni.ASh», July   I952, (page 765), 

leformer catalyst tato - aator i al 25/20 Or-li 

A«      (i)   Iaforaation supplied! 

Operating pressure . 300 Iba/ta.2 

»aiata tuba wall température - fOO*C 

fctign lift . 100,000 hours 

Internal diameter (aaantniá) - 4 in. 

anfaty faetor . 0.0    Oarbnriaatimn al i »am . \M anu 
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rm nm nmzxwa. r;ni¡ 

EIL i« T:o*  pamtH pipln* i-taMaria  far th« hi*h prestir-    ^;i.ÄoP. 

•fM«ni»ta4 «ita tà« uraa »fnthaaia «r tu« — am« Bentham.; %ìova Ve r-*r.«»^ 

of tha AMTI'-W â.f.l.  •taftdarta, tot  tfcagr H«v« in  thair pesafc.îBion    • ^.lar; 

ir^air** «üpplia« ay UNRMN f»r «r«a> ajftthaai.* plajnta.    The  pr«.   u- 

taaparnai-a «ut/ of th« praaant  Ht«#*> ataMnla  darti  J.-# the  "',>>   ir A.S.â. 

It  «MM  «u*ef«ct*i •« HL fhmA  tiiey »lira* aataalielt » .mali   ^uiy 

e«*uuiat> f*r,«r«l  irtllo? »it h rv+ri t« fei** pr«#*tra piptworic  ::t«r.iir: 

*MI th«t the fallavi«« ¿»lnta aa* »a rvlevaati 

an—wint «f ta« parai al • W aiâraa«iita «f HL 

ia««aa»l*t «f it/H«ti« avail«*!« 

©t*aiia»»ti«a a# tt* altan»*»«« «aal«*« 

Cnaiiafatia» «f «ha aeoaaais* «f th« variane alternative. 

aValtaatta* «f «*» pravla»* •••»•»in* «•fwHcnrM 

fealal«*) OT «fea  lf—WM* WUM  t« »•  «tMWAHiMi 

*«U«Vil|f «M  •«•«? 

pr««»ratl«n af a*>rfel«aj 
ti«ns, •••••••Mit »f prUritie . 

li MM|Mtat approval,  it was further 

•Maat Va fMW« ta «any «ut ta« complete  ieaign 

»«1« •# tè« rtatlfil «JH toa aaaaelata« aiwaifio&tiana.    The 

¿t*aa rto? aan«*ate*«)ti«*i la tit« MlMtì«n «f the typ« ef 
¿•tut Mi 

la aiailar évtlaa 

•ataafttUtr •* »Ml 

IM« f«**«*««ai 

it «ti 
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e« 

•r Umuaàim 

*v   «itane« »t   pipiar »A( 

*>i>t>t i », for  *<-e«HiM» «T fitti««», wmà M «ViflM 

•Via»«* rtwi rMnlv 

A.<ul*«Uitj  yf «aV-tun* «f lyi«lw v«l««« «4 

Av«ii«M« ef p^iiiw,«* «r 

¿applt«« îMirwa«! t« Infi* 

A    eptakility «f a»«}^ 

•^ifM  «f joint »rf.w»Uj 

0 ' r%ll  fÎM  bility 

l.-irinp ap -»f fl«ng*í- 

fif%rmr«Ni M «i48itiuty f»r * tlm^tt ¿Mut 

«•vl»t»?ee ta vitr*ti«n 

»«luirai »extra«? «T 

»"   r»-oHMn«sti4n fi van v«: 

¿•¿•' t. 

fctermWio of 

It w     «u -g»^»» «a*t ta» <U«l0i 

•dopt«4 i?   'iv«n in "Hlgll F»««»«j« «WtMMVtâ»* W 

•f thie  Vo«k  i.  In  t». m UtffMy,     (J^, §# f-èfw ^ ^ ^ 

Imptrial  Cheeieal  Industri«« (l<3) fc, 

•f the  ICI ¡Hmign (strM«) aWnttl.) 

Th. follo»rtn# «t*/*»*« ft» hl* 

•mpHriifB M«ri «*•» »/mil»kl« U Hl fby Mag, 

attached (e** »ppanálx)* 

0»r*m »«««i 
* i»« t« é i». 

fl«t«a 

â «*py 

605O 

6060 

2 

I 
•it« 
2 ». t« é im. 

~r**»i mu riMH i« >» 
••»•••« -* I PWWrt ëT S 
f »**•• &BÄ «•») 

m*m 

i 
i 
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A0T* 

èli' 

'ÌJC 

«fit 
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f 

*•£*•*  ••#•!   r. «•#•!  pip» jtuiti      410  ta  :1 
y|l i»w  Ir        .f.,  Htm,   ^>r* 

•-!••!   ri«Mf«i  pi»» ¿«tata      41 e  te 4M 
il taf  ; pr •«*« er. etaal 

«• ••»»1 rtaal 
tiM fou e aas. 

if i».   «     >    r.   atw>..   •«#• 

)00 •4«*l nanfa! papa ¿alata 
•4*  3l«MWu>«  fa* HM 
|A*  »•?  le   »#,   i*« tM. 

)Ai *•* «• ^ ia. ne».  lata 
I par «art •». ««Mi ftawal pipa 

3U/ ^o ?oc"'c 

û. 

eft. •• 5 la. 

5C= ta »/* »•• •*•» taf» 
iw 

M,°G 

100*6 

a pari«4 «r 

la aaavNllf M. 
«a» 1,5» «% ama 

liajaj 

Ita uaiìaj» af 

a aaJUUgw af 
fa af Jan* via* ia 

t la «tot a faaaa 1,9* 

« ìmàtm •• f*ta *•». 

Uà, af 

lata* fi titani (Ora/laa) 
ll«a atta A.I.A. fli 

4« aMt m a 

kttaa ta SI atti 
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