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the   r^fv'y   aspects  0t   .M.   ,-n.n- n .. .-.   ;>! ,,.-..      SUrtim,   fron.  1 he   basir: 

choie«   of   pro-e-s,   tiif  v.,-:,,     <-;_.,•.    ¡(„ •,  H.KK.   UI   f O   Ion-,  p.ith 

to  P   successful   pj.jn»..   -.t-(.-i- u.>   ,'T.    t¡. i;on:,í I..1 .-J. 

r*he  ch?nu».il.,   ix-i.uli.r.jicil,   .md ol>r   L--clmira!   problem: 

- -o  c.j., rj'iac'd   in  relation   to   tt,o   v.irioi;.-'   r.oc.-t. loan  0f   tj,t. p.iiini, 

including   a   discussion  on  how   :   •vi<-w  * ^hniquer.  rmy  be applied   to 

minimizo   subsequent, hasr.ird^. 
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- \- 

!*\rJ7. t'IP-l7-' .W.i'VJV* ^«AfiT  .«:;'.* 

»•    iape-ur 

laut   fiftr-on or sr yr   i>.   *>,ia   n'-^n   the «»vnli.tion 

0f   tttt  AOTKmiA   production   tf»du.t-y   to  hrn«c   .1   itqiu f |r ,mt 

contributor to ««or Id •cotuwy.    l.aiv un i ir.  luvt* be«. 

rvlttlvely com* n^ 1 <tcv .imi  thr recent    infîat iw.uy *. itü.niun I... 

1*4 to M ron^ I d" r.-ib J o  inerivi.»*  in  rvpit.fi   investment   in  the 

Industry.    ltii* ha» bee* nwyclnivd with  a  ro^id ri.-.r  1¡i  tin 

ront of «ncr^y on world wirket«,  and  inrreaso«! concern to 

protect the •nviron'ncnt In which we   livw.     Individu. 1 » mh«r:. 

•f tb«  tnduatry ha we  »JAììUìì ronsldk rabie cxr*'rtt'nrrí r>v» r  tho^ 

Tfmrn and) an a reuv.lt,  it  i* n«t»ir.ii   to cvn.<:iiVi  the aulitinj 

Of  mv «fid «xiating  ü«.»í<»Ií*  in the  ll'jht   of   tin:; r>tfx«ri<ncc   to 

•usure all poaaiblc  ta let y *>rflr*ti».1on;    art-   t,.kin. 

Wit«  |»u|>ei   »«••»:>•  tu ¿eview kr y   aspcMr;  oí  thi- <k-MÍtpii 

•f «MUÍ« pianti,  how  Taf» ty  ta   1 «up ! finen tod  into these designa. 

Ibi»   lnple>w?n t'itimi nt.iy be  I* an in.?! wl i y  examined or 



2.      ?*f?ty .'iw^ci'.iijiii^ 

Jn      "it»»   .îrr.j.-i    : 1   « ty   »>c  ncn luúiy   «o  dì M ! 'MJU I »h 

N.i fe tv   io  l\. i   ( um 1 

-      Fife«.    \  >  invilirli   -i,   l'i    UKlInci   »•  ! ! HM 1 i t y . 

liiere  hum.i»   ¡    inq¡   .r»-  f   •     rn«*.î,  wlio'hT un  tin« pl,int,  or  In 

the  fmrrou-i'ljriu  n»  I<JUU>U>'I. *>J,   «IV I>    Mds.m *bl<-   ètcec<iutinn  mur.t 

be   |-.»k#'ti   to   .WMUì   r.o«.i. ib, I , i ic i   i.J   ac. Idnt  which  Ifciy nidan'}«-! 

Ufe,   llnth,   or iiriPJà -|  i,   nlly.     T<> f.Tr>t*'f~t   h.'.ilth,  r;o*ei uncut 

action   itny  1*>   ne ••«-s.m,-   io i1. firn* wfnt   iw   implied by   •rc\vTi»n.ibJrM, 

but  in  <ji«ner<iJ,   'v-nriji lonr, q. neratid t-y  the»  pia«»   simulai*   mi'-h 

that   thf  health  of   uv om    in  tht.   aiior^   or   |«>nr|   ter» should hi.- 

affected by   UH   i»r»   eneo oi the  pì.tnt.     THIH  cipolle* In parti« alo 

to noi PI?,  effluent,   leakaq< a,  rtc. 

in   ti» In  piper,  no *. I « ir lfie.tnt   distinction  IN MMV 

but* en  flat, ty  to  frntuniicl or  Production.     The  oaphar.J«  ehoufd 

alway*  be  fur   •OCCKì tx-bign''  <»nd   » «jouri  a>«5f<jn  should bo unie   «M 

•11   reftpcrtft.     Coauierrijl  CUüMJ dvr.it tens  howcvor »u.;t  lwvt*.ibly 

be   rrlatrd  to  «rïfoly   to  Production  í.n.l   Reli«t>t J tty.     /fcsolut«* 

•acci;»« am  firwr be guaranteed,   and to   «i   ripcrcciable «xtnnt 

the »aylrvj  -   "rou «jet wii,»t you pay  int"   -   ir.   truc.     Ikv »UCCOB« 

of the Aat.rtccin H;».icc r re »urinameli  l-i  In  «oinr mciuurr due  to the 

Xcro  hffectii"   .-i|«i'rü.¡ch  -  |>'Jh«f»s   lh<   most  *yj»< niiv«-  «ml thort.i*;». 

cftarkftnti  policy ov r envts.rjrd to .limili i!r   f..ilute,  Lut   the   tust 

of operating  «metí   u policy  itmkrs  it   CDAW rei illy *mt< uablc 

for the A:»a*oni.» Im^u.tiy.     o.jr nbjoct Ivu »ui.t  bo   for  Imuj u«»rc 

Of«r.jt Imi brtweeu   renul.ir  unitine  turn-ar^nd periods -   « t.jr<t<l 

whirl»  ran bo  und luí« U;en achieved by   a e mbin«tton of  «juod do:-Inn 

Intel Hyont,   rnrctul   cperetlu«. 



v 

Batic rrjn^_lp}' 5 J'f S'/^0! :;|9n 

fcafc dc.itjn e.m IMI,*   be .•<•;. iovt-d wh« i-  tk'Hijr, 

principles  «re dcvlnpwc!   in  reupon»-.'-   to  the    followir.q 

two at.itunents» 

-     Safety   in  inséparable   f i >m the   1%-Ki'jn 

•     Dpui'jmTS  -i-iJ opot t'.  <r.. ,   br-Jnn  Incori, 

arc   Î iuhlr   * > irr. 

It»«  tifcsijn of   .1 m >cV rn   .vtrror i .1 pi mt   HI iy   require 

anything betwven  r»0 and say 1>« iMn /f.ir* ..»ff-yit  by d<   iprrs 

To produce • ».iti sí artery product,   ll   ir ,llt'",flM"  vit...   í >r 

tiqn«r to hi#v« clror  r>rtnettles by which  this   l.u«#e 

»r of ww*nhourf.   may be  controlled € ffoctiv Iy.      It   is 

•«ted  thctt  the   following  .»n-   three  Key   arci-  worth  .luv.-1 •>;< ' iv.i • 

*• *       Cof>J  P*»uin   Ho thud« 

It  1B awrprl'inq how  cory   »t   i«  ior c» doeiiner 

left  to his own dc«vtr< r   to »HK;<11C »tlmic? doing smiify 

ralculationr,,  n.ah1ii  mtl* . • ffn •   •<->   .rf«iin  tHi m  tor 

•vb»Ci)uent   reference.     C»d hoi;;,rke*';>àn») of calcul .liions 

1« a vital  l>*rt of  oafu  dcBtjii   and kl^ulJ be  cncoura<jed 

ae a« •••antlal diselline.     Ro.jul.n- aupervthion should /»» 

• Matter of  routine bv carried out   hy  »pfiior engineer«. 

It I« often ponnibW   to arr<WMjo  the work of engineer«  so th;..t 

••eh provider,  an   independent  ct i ck on   the other.     t.Ywu»: •< ucy 

With previous  dc»i<Jfi* of  a «Imi l.ir ni*** »wS  typ»"   »!í often 

•aey to cKccK and well worth dcin<j. 



'•1      S?,íáLr**íff,./*,J^í2Í,i •  **«»ttin*#d 

In  a  )ar«n#  (kslgn  of fio» ,  court.k'inblt 

t«antiUr»s of   information es int   ,*,<! there   I»  no eft an r« 

«bat« i'.'wr of tue person   reading   it.  ill     n   Knowing  it all. 

It in very helpful  therefor«  to categorico   it*l «egrette 

information BO  that  It  m*y  b« i.ully diet ributed to  tlioee 

*dH» need  It.     This into.nvit ion shosld be   link« J te « 

retrieval syutew giving the drtlgnrr evrry opportunity to 

MM« fest  us« of «hat  in aval J able.    Time  ii  ..Ivay.»  i^jttind 

to keep thin information up to date. 

1.Ï      CosstteUcatlon» 

However 9004 th« stethodn  Incorporated ameer 

J.l,    it  la itili nccessaiy  to ensure that  cvtmmlc.ittan 

•f information between online«;» Is clear SJMI »de<|tMtt». 

ttlatakas  roswunly arisf where one rn<jin*«»r at mm»» m 

«other la  responsible,  the  ta»k bvin« ultimately fteojcctf d 

because the second Man  annutned the first «,«  to do It. 

I»mat is common am.su  tu o-.,   s».»:i ir. not m. vasari ly so to 

•other and a uaoful »axJ* mltjht be "Don't A*  «ass-,     »oca«»« 

design staff arc? not ncccsautìly prtmutrnt,  tecfeaical 

Instructions need to be  locked into a retrieval  system an 

• safeguard «j.-iinst employment, of let» experienced staff at 

• Utur date.     Th« Vspert"   in anything can be  a liability 

If his esperti** is oaly in bis memory.    Accidents or ill- 

be. 1th can happen to hi» ¡mû it is inefficient «he* narh 

information is not available simply beva«*« the eapett 

••» »ever con«trained to cxnmslt bis esperte««« to print. 



j'i   m.'i' /   ' • i   . .-. i       t ' . /.   . 

fHTi   iip     |t   ••-   i'.    '    «ir    »i,   -,   f.      H •    .      ** • • :• « 

4 3    *f*t     ;,,        «f    « il     • i- ,'•:; i 1      .      ,  , ' 

du ,<-»]!,   '!   In    i. i    «in''     t.    .    i       . •      .•••'•,      . 

f»f   tÄpf't i'I'i..-    in     in     i.M.lVul.«'    .',r,'    ». r 

dt.sl^n   » (..;       r.f .        ]',,..       t    »-     k,; , ,  .  .     , 

oft»*n  un» s..."¡y   *     ' • i- t '>- i«,      ,'•-    *...•• i       i .    . » 

ir»   «i   for»t r . -'-'jf '    f, i   j,.r , ,.• M • -,   *\,  r       . ,  .,     , <- . , 

r»? JCJIIV»» ly M i ¡:í%  t r - • ai-,;,, i.r   '•'   :  • n« ,-    ' .•••.• 

TrVTO   11»   no   .';-o;»    vit    •   •    , ,à !...   r
1 - •  ¿ >•, ••> '   r   :   , » 

!•  ne*éeJ,   part t<-iL.tly   in   t»u.r    ^ ,,      *- n» r   :' 

dßBl'jn h.IR p.ti.1     !   t)rul   • rt«    w;,k   <  •    *!.      «•     i    i    t    r-.-r      i 

rontJnr,   wtlh   tm ti- .••»• a  i-•.-»;.    r n   i>   ,r ji uo ,, , t*. 

ta  »oie  thaï,  cw.   urtvi.-tbl"   *^ l> '¡.iv     !*-  ¡  « 

•»  the  fol low! no nut»' .   * ii', 'j. 

4.1       AU»»   to  Olr,ir   n Intt'i i I 

"Af U r   l!v»u'ht»    j M-   oft r-r    un«    Í*»*    ,-.   ¡.   ;  ..ion 

•**  ove rat a lomen!   »Kit   t'lfro    ire   m, I* •:! t    <iiy   t.*   r* ; • t    .   wh< r 

thin hns  be« n   Iru.:.     Vliu   •l'vlttio-   of   «  v.i'w-   ,i i • < i   < .•';..  f 

Valve  plu lo.*oohy   I,«,;   i «»on   OOPVU tru,   n   c:    :i ;<•   of   | Tv'~> r.« 

Condition:   t>n  «site without   nti'iinu    t<-    tl¡ •   r ; ••.     >:   i „>'  ft * j.- It* 

•teaMifttj  of   UBO     whrrc   t|»o  *¡t«'«-ni  t   r¡    r,.t.iir>.   w.i-.   ¡i >r   u 

dealt;«)   par-wter.      Clour   co*pioht'ri';, vo   think ini   .>»    tho 

áeai«an  stjvif,  with  a ifo<nl  un'.î«'rs. .iridian oí   Iiki »/  ¿ito 

coaxiitton«   is  to ïHC  ortcour.fjott.     *n   mvl. • i st on-lin^  of 

»a«»««c»»^!it   tipehiiiquc«  of progr.tiwnirHj,   v.i'uo  »    j4    -(.uitj 

Itmt,   l«2)9d<.>ciaio* Irw»,   c*n br  a  re«*!  hvlf.     flu  y: v  of 



4.'      M&   to rji !       i.¡!' if,.,  -    »»,•»( ,¡u), ,j 

Hia«ira/r     01    ii'xkîi   i  m |-rovi«V   '   >-«atHi   . i.   • f    mti  .iwrt 

RI! tu vV1    ' ,:u^uti.,.   Tu ti-,.  of   (!MCR.   11 •. r í    rrtiì   Mrtiviik»   a 

hol|>f%iL   thn     '   thvoi'.h • •!••  m ,?*<   --.f   jo.i.M   ami  .vt!c>il.itlnn» 

tu   bt   rort;>h f     1. 

4.2       T>«i1yt   f->r   Ai '   Con<»1» j-i... , 

1(   h is  b  vn  t. iLt  ;.h è»   I».   |T  ca»y  to dralqn  a 

piatit   tu  np. . -if r   rtinMiun>.)••;'/,   Lut  much   h.«rtlt.r   te  iltïifn 

« f>l,*nt   wMcn    • ,n  bt   ut ¡rt. 'J  uf»  ,md »¡mi   ,!,.«,,  »atcly,   Juat 

••  «ircrili  .tr<    mor*-  uc<i ,Vnt. prone on  t.tl u iff  ur lattàinq. 

fte<at *yst« i--,,   cat*\'Me   rrvion,   ««rid «tlur  :;<-*!-ll.1 v*>   Jt>ak. 

•11  nnwci  tip-fi.'l  cou   id- -r^i. um  f.o ct»bwrt>   M»..*fr   condU lotir 

»re  awoJtlrd ut   ¿ill   time:,.     Thor?   la  offen   ;i  n*Hfd  to pru}cct 

laforait ion  fontani tn ti«c,  via  tho »vt.it Un Manuel t*r 

otaervlau,   frr*m th« ri' ,i<jrvr tn  th.»a« who will  twwr muri 

al» avi need tu know tits lh"w»»ht». 

* • '      pte»at|r>«j  ha*ijn  |,y   " o t H* rr; • 

•Hocver  th« nain des tfntr Bwy tm, whether 

enajirartnr or - *»•***.-r of  tn«. writ!**; c*w»>.»ny*a atjff, 

^err ar*    «l*»aya ar»é»s  a IM h  .is  <*rv*{.rr*f.or»i whirh  an 

a*»*«***  Tar*r)y ••,  p#r».tjc.a hy  "OiticiiV     late* t*t Ju* wf 

•a«* p.icfcnyn  tata  the ««¡in  (k^iif.  rjnref'l   is  a« .«rtjylty 

trnwJrlnq iHiUvnr-t» .ind prrrrptl'««,   stwtf  la auny c*«.xa the 

•iwlr off rfofttmii-rtintt I>M| »rofw.i.t.i'lwi by thw otn« r p¡ny 

la «liferent tri« lh*t »UH «hi h  th« «Min *f»t«|n<ir la ax>at 

taajili«r.     In tMa *r»a, dp* ri «MUT awjt»ntfi that  ta« aaa> 

•f «¿la*-.»*« t,, ,*irtr^y  tne catr-nt of  ruapr»»«Ua>AJfttW<a ran 

a» mrmt nailpfal, an^Ully if H<H*- are  i* wlca» d I»fora 

II»«! MéUra ..re »lar*«,    ft>*rc la  * tcn^tatu* **> I* «frwaV 



-a- 

4.3       aptallad  Besinn bj_ "other* "  -  continued 

tima »pent  at an eirly eta«n to determine d»t.»ilr.' of the 

termination« and ero«;«  connections which »ay occur.     It  is 

41 ff icy It  to decide he*      ar th« nain  d*-«íqncr should dieci: 

im depth  the üraiinii  of   the other  ,>irty¿     additional 

checking is extensiv but   can be VCT/ n«.M.e«i«, ary  in   so«c 

iflBt «rice». 

*•*      WfjMiijri ylth Contractor» 

Aithoit-jh  KO«*«  producir»*? corvantes  u*ie  the ir 

leeitjn  capabilities,   amrty others  'lo n< .   arri have  to 

»••  of  c<mtr«ictor»   tot nodi f irat ions or new work. 

It la clearly advisable  f >r both p.irti«.-*  to n.iK«  on 

•arly  aaaeaswnt  of «ach o« hrr«  eip.il til i i e«  und to 

Maure  that  contracta  aiinw   ipi * »pr'itr»   flexibility  to 

•nasi«  ti*e   partnership to produro  t'ie   mur.t  profitable  r-r.-.K 

for both parties. 

•••      Ufe of f revioun experience 

Analysis of problema en countered in your o%m 

aejapejty or avrò particularly analyats of other people» 

problem  la a wry nrc*waar/ part of the naia ter «nee of 

•afe OOal«n.     It» i a  is dealt with in  further detail   in 

poraf rapii  II»  concerní1**!  cx*»iealonin«j  feedb^e-k.     **»cb 

fooé arc tul   literature  ie published,  which nerd»,  to be read 

amé carefully ahaorbctJ into vkn,l<»a attitude».    Mr*«din«! 

prosea ein«»» of ej»etin«ja atjrlt ae the a?  fro» pie vio »an years 

aa a aaefel refrwnh*«!.     (e.«f.   pr»f.31. 



-to- 
*••      Ha« Management 

It soeaa worth reporting • few basic thouatitJu- 

•Hoet technical aun h «ve something to say worth 

listening to".    Tlic probio« is »ortin« out what U worth 

liston Inf t<» fro» what Sa not. 

"Learnln* by Mistakes Is part of aalalaf oaparloace' 

Mean of andern aawonla design practica has eaeroad fro« 

earlier Inadequacies,    n needs 4 conscious effort to 

laoaebar what those lndadeqescles wore.    Jfcey often get 

forgotten aad the old »Istakes becas» repeated eeveral 

years later. 

'•ovare of bo Inf told «Hat yea want to haar". 

Uam to aasjalr« farther whan told everything has bee» 

•»•csed and la astia factory. 

•beware of the pride of tao dea leñar*.    People 

de sot eeaerelly lUo ad»lttJa« that they ara wroaa. 

"Ine tract ions ara of tea retslaad in Mead Of fio»«. 

«Barstiag llaneela aad other detailed leforaatlon asjat 

ttt reawlrad working lavai, jest as «arid rtvwlatiaa. 

Osatrol aad rasila« a>li#f Progrnnars nood ta raaalt A« 

practical application by actual asm aad 
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5. Review   ¿ut lin H. .¡ni J_i>"_ 

* •1     SíIiJl, ..A.1 '.'!•* ' in r' ' :.n íJ '1 

Although   -,oin.    d i i 1er er.  ••:,   in   termi nolotjy   cx'sl., 

the concept  ol /.Uílitiiiij  .''. i'.'ty   Ir;  hrc-winy   ¡ iur< asín jly 

COBuaon.     To quote    i  tuMit  bri ti.,h  ;-ubl ; calió,i   (reí.   4). 

"The word  nini it   hi:;   :t.d*t¿t1ei   ('îy   !•• en   is: •••>c» :Her   with 

Ilnanri¿il  üccoimti.i.j proo •<!uf .«.,,   but   in  n-cent  years  it 

has  come  into  cr>ji-ncii  ui;«i-;.o,   particularly in   tho   Unitoti 

Statoti oí Amcricj,   in   t.!»e   inaui. Ir i J i  Gaiety  iirid.      In 

this context   it WCMUS   U   jyiifuttii-  cntic4 cxamin.-iticn 

Of an  industrial ifrat ion   in   its entirety  tc   id-.-ntily 

potential ha¡rarr1s and  level.', of  risk".    This ti.ir? 

publication   is  a «jood e.ample >;f a <ji.nv.tal   framework on 

which a Safety Audit n.iqht be h.M:>:û.     Jt is no».  y|>eciflo- 

to any particular i>r'-c s.» but   ju based o» experience from 

a nunbur of  larvjc f.aicjty-oom.riou'j operators.     Other 

profession a  bodic:; produce noie detailed guides  on 

safety relating to specific op-Tüt i« •!•.-<.    These  guides can 

próvido helpful materL*l   for ccropilin'j detailed 

questionnât > »3   (i.x.  ref.  i) . 

i*2       8aicty Re-Mew Techniques   in  benign 

B*caur,.; of   the  uxuml and complexity  et   Design, 

review t«chiu(]ueu ..hould alwuy» he incorporated  to minimise 

tfee poeslbility of wjfltiîlifcs  and conr.oquent lack  of  safety. 

It la recommended that each Company,  as a matter  of 

»rtant policy,  déterminée  formally who i3 beet  able to 

these reviews ;    who la to bu responsible »    when 

how arc  the rcviewu  to be carried out.    This policy »hot 

b« elovely related to th« overall design approaches used 



(ere «irò paragraph   1  above).     The purpose of  thouc  reviews 

•hou M bc  Lu tn^ur«  thaï   i he dcüirm  teair have ldontlflod 

•11 hazards and lhat  thetr design provides an adequate 

solution making tuli UKC  of pa.it experience,    ît 1B 

particularly helpful  to aereen koy information buch on f ê 1 

diagrams   (oi  El.D's)  at meeting!, attended by Uio va ri ou« 

specialists who have avide contributions  to thés« documents. 

Check Hata cm próvido .-. uttpful control on this work. 

In tiri tain the ìecetit Health and Safety at 

Wort Act etc.  1974 has emphasised the responsibility of 

designers to society in general.    AB a result Profesional 

bodies in general have been considering how engineers any 

seat their newly do fined responsibility,  and at leant one 

organisation liar, issued a paper udviaing clear procedures 

to coveri 

•) 

b) 

•>    Houtino DoBlgn Activities 

b) Safety/opcrability Reviews 

c) Operatincj Manuals 

Thuuo unctions  cover matters auch asi- 

»wvicw oí boat and mana balance.    How ouepetrrtt is 

s licensor?   Ato oll estrenes of temperature and 

premuro fully noted?    How «»re toxic fluida to b«i 

handled?   Vih.it aro  firo flirti lin? provloiona? 

A syetnaatic review of the opcr,»bility in detail, 

involving experienced cot.ml»£jonlnri and operating 

Ittrsonnol to ex.»* i no critically what it intended. 

OBJ« Major O.K. Operating f^nny c^.^fr mm^ 



5.2 Safety   Royj'W  Tcehi • ,;n   ,,,   ;,,, •:; Lrjr,   -   continued 

b) continued 

hundrt>dr>   of  hi.n--:,  '»(    .< iu   L¿- •:,   revi'_"••/ln-j  ili.-m 

by  item what   tiio rij.ci.i  of   clMny'-a n-oy  U-,   auch  ¿i 

los., of powt t ,   ri.'üiiíj   tempora tur» vtc.    (rot.   €). 

c) Art.* clem   rt^t-.-cnt .  on   ,»l]   limitations  'jiven? 

Wh.il cm ente • icy  actions iruy   be i'.ooea/.nry? 

5.3 Independent Sitetv Au" H  _ii ,  !;. •- > rjn 

There  in   in  undcrr. tm--'. b ¡e aft ruction  to  the 

idea  that.  Independent .'îi'cty  Audits  muri  bo a  yod  thj.tiq. 

In eo far  a.<¡ n¡cjñj¡;>  H"Hvit.ic.  aro  cone».v i. d,   te  :¡houJU bo 

remembered  that   the  knowledge   uicit   an  external  rof-.ty   audit 

la  t© occur and »ay induco a for>l> >g 0f  irist;nccj roHponnj- 

biJJty with royard  to  safety   In  Un< engineers  and  technician» 

carrying oui the design. 

In any cvci.t,  the principie that   "Safety  is 

inseparable from Doniqn" must not be un Grinned.     The 

OOMpetence and experience record of  the: designer* must be 

MftlQhed «gainst  the experienat!  record atui  likely ab! lity of 

an Independent Audi tot to conti   but • «t_ j H(_i)mj(j¡n_ Stage. 

Independent Safety Auditing is HO sub:. < i tute tor good dc»iyn 

by • tea* of experienced desiqnerr. who arc encouraged to 

examine critically each other» work.      On an exieitinq 

»Inni, however,   thcru   in pevhipj;  a JMOI-I   cirtai  cdvant/uje 

in  the use  of.  independent   Audits,   tiiou-jh  < hi   s,w>   factors 

•PP^Y»  namely th.it B a fot y must   never  I-O:»K>   to bo se<»n  us 

renponaibtlity of  "otherr" 
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6.       Environ mon t.oj.   AííJV •, • t T 

Apart from economie  factor:., the ni lino, of a pl.mt 

•ust takfc into account,  various environment*!   li mi 1 allons,   which 

»ay often be  under Government Control. 

6.1     Hnr.grda 

Whtlot comnarrd with nwny other ChewiCiil  Operation», 

ANMonta production IH not particularly  hn>iarüoun, cr rtdin 

hazards   cm occur,  with*   should I*   anticipated by good draign. 

AsSftonla In limited quanti tit n  doc» not  rntc as a very  toxic 

»atorial.    Rupture of a 2o,000  tonne refrigerated storaqc 

tank would,how >vcr, contiti tuto  a major  din istar and design 

of such storage chouU! bo very  tvrcfully  conuidoreil.     A 

very recent code   (rcf. 7)   advocut« r¡ the ur.c of concrete 

bundod  tanks,  preferably si tod well away  fro» residential 

arcua,     in these daya of violence, »¿tltotagc can never IK? 

ruled o«t and n to ragt« systems .no always attractive  targets. 

Gaseous effluents should preferably be flared, 

purging of fl.iro sy s tarns »winy .in mlvinablc though expensive 

prociiutloii ogaJnnt explosion.     Liquid effluents In »any 

ways can be »ore troublenome «ml likely quantities and 

analyses should he dctcrstlned and cotmlriurcd c;irly  in  the 

d>ait|n. 

4.3     *>f 3 KC 

ABBsonlu piontu do not askc ideal neighbour* and 

in Britain current  legislation dgsiriat noiao nui «anew leads 

•» »la»* Biting preferably at least uno kilos»tre fro» tfco 



C.3     Motee *  continued 

nearest housing urna, oven after extensivo provision on  the 

pla..t of  noise roduc-tio     features. 

Reliability Technique« 

industries such na nuclear power generation which are 

extremely capital intensive and use very sophisticated technique,, 

have been forced to develop and practice reliability engineering 

techniques to ensure safety in operation.     These techniques arc 

wall described  in  the  literature   (rof.    &)   and use »ut h um« tics 

to predict overall plant reliability from measurements of actual 

reliability of  individual plant components.    Ucc of  these techniques 

ia  clearly to be encouraged in   the Ammonia industry,   though progross 

so fsr Ecosis very limited.    Recording and publication of actual 

reliability data la  the greatest obstacle,  and the Initiative 

rests at present largely with operating companies.    A pragmatic 

approach to reliability scema  to be the norm at present. 

Plant Layout including Communications 

Plant layout is best developed by a team of people 

who have a clear understanding and experience in both process 

requirements and engineering details, including piping arrangemen1 

and Maintenance needs.    Hazardous areas should be carefully con- 

sidered with as much forethought as possible to the positioning 

Of atsospheric vents and blow-offs.    The por-it ion of control 

room is inevitably a parti.il compromise since the cost of 

cabling etc.»  dictates  that the control room should be as near 

to the plant as possible, whilst safety requirements suggest 

that it should not be expoocd to hazards which may arise on the 

plant Itself.    Whether to install windows or not has recently 

been a question which has taxed douigncrn.    Fro» a safety point 

of «lew,  the design oust alw /s include atte« inte escapo routes 

to fjNaât operator saveeurt should a fire or other hasard occur. 



Eli?? t. 7*i?y r,u.L *n '! '.^? ' "X Ccmwi »M. i ritti r»ri*   -  con 11 mied 

Drainage   if» often ovtn linked when ptt !l*i»«ry pf.mt 

dcnl<jn fwcur«,   ,-wid cv»-ry riff r»   »hr»ul<l be nvlt-  to dp wiry .« 

r-oaprchptiutvr  i-Un with  the t,«r   *ntct<>B<   thet  buie Kent «né 

mmr.a balances  *r»   dtrvelufivu. 

The »aintcnanc*  facilities which ar*  in  reality  ltkt>ty 

to bo available «m* not alway« correctly predicted by elirnta to 

contractor«,  and frequently dlfficylttc» occnr •utauo.uewt )y on 

•Ite when cratwn of the nophUtic.itIf n expect od by  the design 

are not  AVdilnblc. 

Ooenron teat Ion need» to be connidrrcd au m part of 

safety when pi nul layout   i y dcvulopvd.     A variety of ays tee* 

oitl«t extending fro» shouting «t  one another  to tht  «ne ef pocket 

radio equipment.    On o*ttcrr. such an th<w,  the advice of 

experienced op**r»tlnq staff rm be invaluable,     fire alara 

•yates» should bo ennuideied AM   m et-wnMal part  of oajameil eat ions 

• •      Process ASPOCU: 

Perhaps the larncst eoo trionfi on to safety CM be 

••de if concot declaims are taken at the ateos of pcoceaa 

•election and cfevtlopoont.     In aaswnla production,  ebolce of 

food-took is the aajor decision an«l anpucts »ttooclnted] with the 

»so of various feedrtneks are dlucmisod below. 

Irrospvctivo of foods took, however, it is tbe took 

©f the process designer to select ouer.itina. parameters «blob lores 

ii» the toan of die otlior onr»inecrt. rhoin» of IMOíC oreos«** and 

I M|i tiratore levels la lepori ant and rtoi*'» to bo related] to Lbs 

philüsophy to be used for relief valves. Macb of Ulis choice is 

A* the iNMds of the proseos llcassoc, end Is so far ss sefaty to 
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!'*•        Propesa  A«¡r»crt»  -   roMt   niir-'f 

>ourae>d,thc   individua plant   cl'ui^nw    to   ief •   wi»r,   t.     f.».-«   o! 

de tar »i rung what   t^>  fio wlfl,   ' »,     off; --r.'-   di:;      .r<<   J   fi<-«m   • >," 

process either by  r« Hef  valves   or ott,( r  rturt   up  v>n^  ,,.,«• 

drain«.    This  ar\i  i«  not p«»M i   niar'y w   li cw. I   at   !»• .CT» 

fry  codes,an«i  conceptfc mint  tir roíort' i..« o"v^l;,»p-d   «o j.,¡'   O.JC, 

particular design.     Tt  is often   in  •&<..<  very  ;irt.T,   U ..t   h.aúo 

Ca* •• owerlijoked b. xuu<;n fur ex mpl. ,  c*i ->#ji, ji *j» ••,  fiori ití¿> f 

VSlve* are f xpvered  rai-ly   tc   happen.    W*   hive   found  it   irr.rv.«.iiii"l> 

valuable   to   try   to  pi«Hluce   ar,   f^t: ».   i>f   tlif   rl«f;iir.   .ipprr;jrh,    <\. ic:ir 

ItattMnti oí policy with legaid  to such  dljrhai <>, <•   arvl rr H   f 

protection to enture  that a conr,intent approach  Is  taken by   »li 

•»flneers ofi the dositi» tea*. 

•. 1       Own end Wij>hth«i  F«^cl «-. t oc- k 

These  pl.mtH   it*   pcrhop«,  the? easiest  to design 

• 1 oo they require the  leant equi¡»»».'ni .     Appreciable 

ospitai  Js invested in cntilysts,  and though»,  in neces^ry 

to armure advqu.it«   protection  s y f¿ Urn s  arc  i,i;tallud. 

• • '      fìtti OH   rYedKtork 

In cotsson with coal g n. H irati on plmtr,,  oxygen 

pleats ara usually required and three nred to b<* treated 

with respect despite the cortbidorablr advanroe  In safe 

technology over the past  years,     it   If helpful  to apply 

food refinery practico to firmi h.Mtcr do  mn if e*r<;.^.iV: 

eon ine is to be avoided.     This in usually achiovod by 

listltlnf heat tra*for rate« «nu providlix* proper farlijttes 

for periodic eVcofcinu.     Thf sjor.tr h..?ard ua ¿irea  is 

prnfeHily the fa*titration weasel itself,and qre.it caro i¿ 
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f»m,HMjy     i», .|. ;-,.„!, d    fil„j    t,,yih,ny    lf:.|U.d.        ,,„   wlfh   .^ 

coal   Kor,::,,f.(   It   .„  MM---, ..flry   H, „,,,,.,.CA.m,   H|-f  thr 

quantity  of   n ,,.j. „t....   cunt.,l„.-J   in   t IK-   ry.t.-» 1,;  v„rv 

»«nil   .I-.!   „   l(   i(..ult   ,.    ln   ,.i|j;,;ihK.   |o  pnM|fK.,.  Mrr<!l!H>ty 

hijh  t««mj.. uilmri   vi-iy    r.-.uHly, 

cmly ••*i«<, W«d   in  thr   ,«;,.   t.f  rio.«   li4ht   Iccvlitook,   suri, 

a. natural „.„;.     r0li  d,M!S not  , ^ p^u,,.^,,,^ ^ 

¿•nicm.n  Btiould anHrtpflu?  ihr  j*>«*lbiJUy  of block*»* 

«d  tocJuile   f.,cHlMer.   t»r   freHn*   thorn.      »/».rodu-t «  «n- 

P.«rti<:ul,irly   t. r,u!,K,..u,!r t<imf   Ur   |1J(„,U(.C(f   ,.;  „, u n 

•».rentoy wor.c    th ,n   flu,*    rcW,,.Bly t X|H r Icncrd   In   th« 

oil   Industry,.md «..,.  Jl.JdJ,v   tur,  ;„,1Jf|.     ^   ,,.„,„,,„ 

•MocLted -I,h  1,.*^ urt  flUu vtry „^       %|W(il|lily 

40% carlKMi »onoxidu i..,y b<. pr.r^nt ;,ml «w,i,c gill Btrollw 

tortagn ra»  th*, b.    Jc-thal.     Cy^ld**  .irr. allH> prt>%e|lt 

^  the«,. r.ccd to U   bandi,,, with oxtr,* *„,*,,,,,   n^Urlno 

tkat »Cil   i6  ^rt.   toxic   ,„.,„ ,,.,B    ,nd mch   1OB;?   r0iidlly 

«.enmlblu by  u« 0fcK.„.     JjJf|Uj(J t,|flycnu  lm.J|Hk| 

»mol« a„d tTini,k>n.     A^I« Ctlr,^a4l? CiW fH?c||r 

U the ^ „-,„  Mr,,*   ,mJ ,>,ovJMnn„   f<lr ^„¿„«y 

M«ck^.0 .„M   b, m«!.».,,,),     fl», ptol,lo-|e wJ(H  t|H? 

*«if 1. r dopend  to ,^ vxii.nt  W1 thv procci;-  Hf,lrctcd 

*• I«i.JbUiH.„ of ««..luHi,«» occur »Uh w útñtrüMtim 
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•.1        C'wil   Icf-d'J -»'••        r>r,i,i in.!. «Î 

t.4 

Mthoujh  utili   is   not   re 'uired.Mt-    u<'   inn.-i   ivi:.t    t; <- « *    for j< * 

lia   latpor? jncc.      in   uonv-   pro. I..JC :   il   u  <ii>. •,   tri   lio-v, 

trouble   oiTur,   in  o» ••?.(•   (>•«>•    •   ,r> •.   • r'  ¡l»!*''  - n« ^  'irtur 

if   it   flow*;.      Ail   under»»-indini  o*   llholy   ¡ rnpi«r*.ii-r.   i-. 

•ost   important.     Perhaps  the most   i-'ipr^-H' t-»l< l.o   ft-..! ur.. 

With coal   14  the w*y   In whiri    ltt  analysts  run  v-try 

unexpectedly,     .sulphtu  content,   for cxumplf,  ran v<«ry 

signif team ly   in  u  sin¡ic  d-llver/ and  tin;   fi   w 1      ' 

fteedu   to t.ike  cjri f»)   arc >unt.   of  nil   poüsille  e.\tr-;'.   .. 

lUfl content,   fcr example,   cm  vary widely presentine,  ^ 

flowsheet  and control   pror>)«**i »>n  the   sulphur   remov.il 

•yute«.     Coal  can  bo displaced duwnnt t nan of  t.hu  qar.it ici 

and provi a ion fi  are   requited  to sunimlse   the   ri •'>  of   thi;» 

occurring. 

Control   Proli l "iw 

Th« control  oí   steam syutcmi  ir. particular 

OH planta   uslnq   lm>fe1y  str-um  drive:;  nenlr r »reful   analysis. 

Modern  t«chnii|uer,  render  r.imulution  poss lble,and staff   with 

•kill  In »odern control theory should be uf»od to verify 

th« Ability of the  nyatem to copi   with  all possible  upucts. 

t. J      ftWomal Conditi one 

Tti« procella designer is oft un the key man 

to de te nain« th« possibility of abnorsvil conditions. 

Is th«ro a possibility of vacuujs occurring due to 

vessol at« a« out?    Can anything be done to «void brittle 

fracture due to cooling of an aawmnia leak?    Is the dis- 

solvo* solid content of th« seal water to the COj removal 

syst«» paspa likely to cause trouble? 
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KJH-»! ¡u.'«*í- I n«1   ¡\'>y  ••*.:: 

tUny   T-í-vi-í..  «.i   ciiMtiK-i.iiiH]  ur«    covorvd  in  depth 

by vüiiwuü Noti-m,,). i-o.k-#   MM    ¡U..... «ml,  .,,  bollirà.   p,r,lrHJf 

IWIACJC etc.      it.  J,  n,,t  t„t, .,j,,,|  tu ,¡¡HH,..n   the-,   although 

Midi et   f.h«.  I; ,rcLy  achtre-i{ hy   thr Am „,„,,,   lr>d ,,try   lfi  d->  to 

those cock >.     H n,,y be l,..jpfll!   to i-onaide«   a numb« oí othor 

•B|HicLr»  un lor   th«, v.m.-ur:  tlts<:ipjin«.i,  invola.»!. 

JO. 1       ÇI y_H JJna i f.M i i ||,j 

Accurate noil uiuv. ya at«? ncc#BHiiry  to cn*ttt« 

sticouns,   don't  yu,;..:#  pa-Ucularly «hor«  liroo «achii*» 

foundation ,in   ir,viJv,c1.    KIKIO dlficrontlal noittwnt 

is por<r.ibVf  piling miy bo  r.«'C*.'ny«ry  to «void pipevoi« 

fracturer.     Ji   tr: wise  to elider  rarr<fu)ly whrro 

rinprooflrvj oí   «truc-turc?  J:-   iUvlu,»blo  to avoid *«joi 

roll.,,co  in th« event  of   fire.    *v.nmuMAy good data for 

earthquake, wind ond tain «re: «Iwayr necessary. 

10.2 

On na».->rii;i pl.mtH currouJon way occur  if 

joints avo not proporly *ihroud<nl.    H»o normal rocjuire- 

**nt* for o..ri.hlii., -ir,, »,r.t. »„, oliai ivod.    Equipari* 

•wit be Jr. ocourdcincc with the h.izards to which it »ay b« 

subjected.    i» th« O.K.  « particularly helpful »i*»»ary 

tor clumlcai plant ue-i* rally haa recently been published 

(rcf .9). 
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lo.î      Jivitru'" •- * i 

At m üiph« r l :;   -   »rr'»jlvn   •     r    bt    •«   r<-o.   l< 

unlcüfl  m.it. rials   ,i!f   r\,vef;>Py   ¡     .'i't   leti,      ..ur,1 i-r 

My bo UiMV.src   ;,f   corte», tioiv.   \> ov^ilir/.   <i¡     «i   ,   n.- 

plant.     Tup  >.yr.ti M-,   t . o  ,-or.í..'Vi ly   uà.il   t '     ,VVM   P.     U 

Condition*  -   UK;*,O   ny^Unt     n<->MJ   IJ lie  «,f   '; x, <   } , -»v. ; 

qUriJlty   •/>  a"t i ti sj.ur i «>u:      t r i ^ • •     ;iri   tin.       i.:!,   n '   cV :      i- 

they btirrj. 

10*4      Ucdt KKchann<^'T 

nay  be fíuJil<-ct   to du, .aje  dun .j [•> .•' . !„:• ...,SK...J i. .   • ;. . 

unless  S*¡H.'C».I1  |>L r.-o r.it U<ns    ir«'     ukcn.     I»..-:-;ijn  L',.'>. )•• 

Include  chock  calcul.» M»r.',   Lo r ;'>imí:-o   i ir*    •!      .. 

vibratiti; rtmimj nervi ce. 

10.5      Machinery 

The moet   Impôt t*nt. ici»   -Mon   «h«   <k.'S<qr>. :   na.. 

io makm is to ct»;uru that the ^ntuiciy ho b'.ys i "• well 

proven in servie*- atxl that   the .-upflict  • HI n, UM ¡ïI t r.-tt. 

thi»  to be so.     If  new  typ*"-- °f «'actun. 'y  .w;  r »vii .'i'n'«!, 

then  the clculijn.n  :wu:. t bu r.-'hi^ 7 c.in fi.l   t M Oí.;..« 

th.il. thorough  checkinu cú  ull   ,ií.('f c»:. doc» ot.-ctir, 

proÍHrably befara lio pl¿K->s  an ortU.r. 

Ouil»<j  the pruxir.sr»  jf  rta.,lqn,   th<" '.B vili 

b* rwcoí.ijiíry üü  toi P lona i usivrln oí   the  connect tons 

between driva» •* ami dtiwn.    It tr. siso v*t/ ncns'ir,' 

to cfccck   tho  *t!. i 1 > i y t»C varJfHi«-  pei la of   1 mi.hiño 

to trlthst ar>d «il ;,Uvi •> r,:- emidi il tu**, peu Uovi<>rly pivsii'o, 

to tfhldi il piay U? cubjoctei. 
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rrot.-cUwe rkvlce« auch «r vibration pi nt) a S 

will noma K y »*. i^ccomentfcd by the »tnapUer »et IH« 

ultimat«  ciMJice rests with  un- Min plant J*s loner. 

Burner philo¿>phy  n**d« car«ivi analysis 

to «mar«  fuel ipil la««» «ra not possible •*• to tne 

•iisenc« of sgit4i)ie  int«rl<cki.    A variety of flan» 

detection equipment  in iv<ii<bU.    The efeeienor nw»t »elect 

carefully the most suitable and rs liable CM hi« 

On auxiliary boll#re and uthet  "oool bo»" «ree« 

e«to-ignttioff> of fu-1 is not rertain,  full tlm* feiler« 

cut off  le advisable on the  fuel. 

10,7      Usine. Enq|iuHpMnrj 

Hany awtnho^ra are conbupieo by pipine ees leu 

OS) en eswofil« plant,     individual rosyoneejt* «re 

classified by man» of a Pipine »peci ft cello* «Hick 

•elects suitable material fro» the «irte renée éveil e» le. 

»fecial e»re is needed to eneure pipe fittine»» «el««« 

•te. confo» strictly to requireewets«    supliere 

MpecUily these operetinc on « seuil »cal«, «fto» hm 

inadäquat» enperienc». 

»eidod   connection« »re stronely preferred» 

Joints can leed «o tlmm le*ine»w»nt da**««« shoe Id irnlt 

lenite.    Mhere two pines of similar nonluel bot« bet 

•Uffforent tnlcàne»» ax« to b« Joined by weldine, «*»ld 

tfcn pitfall of temine earn ties ttlefcer »ell u neten «ne 

«»Inner,    A nnocial transition pie«« i« e*«nlly 

1^ «»» •tronoor netenial II.».  «hat ¿a«* 



W.7     Fiti.'^i i», ir*-.-     ir 

«>n 

fi« lu <*r i ii -.*'-      • »   .jf   ,j -.-. r .     -><i L   n .rary   • .., 

tntiCl^tt*   a ' 1   »K   i    ni»     tu»,  ili»1!   '•'<! ,'iw.   >,    ine ludi rij 

• tea». i»U'Wi>.«  -^'c.,   tf   *v^ic   Risiili* w litiasi.     TU«  «<>«t 

liV«iy  e i*4*»'     f   tV   IM;-•    l   -«.'fi      f tiíMtojto   m  »riVjin, 

«*•   <f«M    »o    *   ijr>    f»|    «; f/K'Li«   i .-:     wf      '• 'IìVUJ.     O»    «n 

uJtpanatni.  b« i ! vj*» *   mlt'i   ,LI* ... 

p>jci £ ic*liu    ->ì    Sii. '•*»'   i^ulrn'iin^   i'. 

faiia>r*l ly   a  «Vnl fr,   .•»*}<., *«!.;<• / »i. j     quii    i   rat «fai 

pl«n#tirtl   t)   »f»'if#   *¿      ^-irti,       f     i sy ,»fm   «are    -#éVj'ijta,Y •«»•. r#» 

>i<|fi  <\>da*  ua.iliy   f|.vv  mr   •   -f H>.    •ilei""»   n*c*f»» »ry. 

lo.l    9£t4.ijur iX 

It »M»*   à"   rfcin .«to' '»-i   tan    <iUi" j»   m^iii,   Ui# 

ka   iftdteütry   *c»H  aot «.«tat   ^«H »joo«! »>cfali»»i*y   is 

a* •••ttfttiiil   e *{)'>ntnt    >f     «'      ,      » •    }«»tmn        luti  aecovn* 

MMt   bw   tak#r,   ot    'tuli,   >   i   4t>   i .   h\ i   <   ^r      uniMt,   tMffil" 

Ult«,   hut   eft   r. m>t*    lmijtrr'«int   i»   th>-  •>*•%. 1   ti>   wintaratam* 

ha»   to   tUit  I.dt«ri4 1»   '1'4f i'  •   ' ,«t.r k«/--» ' *„.i;.      NcMdnas*   laattivf, 

il 1 tra »«»lies»   &f*-chmf\   >\i*   i wt   »on«'   ,>•   th«  •* m»   kit« aVaif"*«1* 

•Ht call M|> •*»«•« apprevrtat«.     Cod* i   »*»»• n»«*c*» T fidane*, 

t*it tttara   i» ma a ubati vate  for  a  trained awt^lltarqiat tn 

apa* UM ¡tana*.rcHm dafact  lu   < 4--»l'<n, wtt*th«if  Lt fea paint 

a* aaKlat pif tal la«   a vre*»i »Mlaf a»*' If Uatioa, et a« 

—••itafcla »atari al  l¿«t)l»   to «uff«»- «tr*«a  rot r »atan. 
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t'urta ant *j,    Irne« "ton  aftd  *»ilv*Ty  of e«ttilf»Baajt «Ml 

•ataríais nqn r»f mar<a*aront wriiji   ia safaly  coaacioua.    TI»* 

(taoi^nar auat b* catefui   t-> »pacify preclaal/ ««hat ha r«*f«lraa. 

In daw loping  amni/iw   it   ta  r*x«ly  autficiant t« apocify  lt«a* 

M ka in accordance with  ih# «pproytuta cotia.    UnlUa ia tvropa 

ot U.S.A.,   UK- iu-ctuwr mist afdl out in datali praclMly a*at 

ta* coéa antaiia and wu.*;t apply riferoja  lnapactla« to a—la UM 

itaa» a«ppn«4   tmfora.    »ateríala jf oenatrowtiw laMë «orafa1 

aa* trol,  aven  jn r»an-t>rr»<x>aa  itaaui . uct»  aa alactrloal aacloaoraa 

to aaaata they ar« »eit-at>ie fur  the dety aaxl alani a tama*» re. 

•aaaaaMt  the atagallar «Hi   uevtaMy wmkr a blfoar profit toy 

aal Una aot-steadar* MUrUi.     :t la worth aawaálnf aaaey to 

aa**re h« la  itea» s*ch aa ptpi»<f, which caa e*coaa alae* *p la 

traaalt, ara eaiefullv aar**«* <>r  colmar  cod*«: to avoli eaaafa 

installai!««.    Th* uae of poctafci* t*Btift<j ffcvtc*a,ev«a aa tHa 

mtaaOH   •***!  apacUf»raf>», jan eeUct  tea**» »atariala,  aa* it 

•ay a» aeeaaaary ioi   th»  aaai** toa» to cali  ap BOJ* iaotla«. 
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I*arnlna fr o« ««parlano» 1« a vory n«o««««ry part 

•I «rai«a.    IM oonaUaalonin« and operation of plant próvida« 

• vary va IME) 1« aouroa of Intonation to tha «aalonar,   not only 

«o tall bla afeont UM «lotaka« ha My haw «ado, nut ilio to 

provida a«|aa«tlona for  l«prov««ant.    it»« conni««lonlna o£ a 

plaat aaj*snly dna« not occur ««til tona 2 or «or« yaar« aftar 

MM baalc «naif« nan boa* coalla tad, by which tin» tha aaalfnar 

nan parbapa foraottan tfca datali of torn of tha f«atura« of hi« 

worli.    It la tftarafac« vary aavlaabl« th«t fadbac« fro» «It« 

W oarofally rafwlatad an« «Mly«td to provi«« inforsntlon in a 

fax* «nt «aita* to da«l««*r«.    With tala  In nina, ay own company 

an fa« ti» pMt 10 or «or« yaar« «and a Pianta« ««nortina »yatan 

to f orna lia«    n—un lea ti on baitwaan alta and tha 

inaia« off loa.    A «anpla »rotola« Kaport i« In para.   13.     Tltaaa 

rvporta racoaniaa that «can» MMU« of corraativa «nainaorln« 

••y »a —oa««ary, and aaowraoa alt« to «tat« tnair proni ans 

<l««««f ly TTn ranalpt in n.O.  r«far«aea 1« naéa to • bayaordad 

fila to datarsi«« if tàa proni«« »na ariana «ravlonaiv. 

oslna «u infornati«« «r otbar «nana, • «alation i« ««tnrnlntd 

«itn «dvload auaornlnnW.    UM «f kayvoran i« bapt to « 

I «a «M aaavjt MO earafvUy aalaetad «orna fron 

no ««y enfin« • penala«,    ïfcaaa nnyworan «ra «aa* to «ai« 

mr nnin aratola« fil« «Mon enrrvntly «ontnin« ovar 

rntn proni«« oaraa, «aah card rola ti »9 to a apaalfi« 

ajnUfWi an* taattaaUy «a* fr«n «M« «bock list« mm 

fat nan an an» «Mlana to «ialalaa tba rlab of an «arilar 

baia« i «pattai,     (tsanpla   1« pora.  14). Ino carda ara 
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«•      CO—iMAonliw ftodbacfc - continuad 

ihm*, laarovoasnts boina fod dlroctly into tas MU 

standard* systa». 

AlUioyfh alt« paroonnol ara «ncoaraaad to 

solution* to tha probloas thoy lind, it is not 

find that, btcauH thoy do not hair« accost to all too aosloaars 

Uforaatlon, thoy aro atuaptlno to traat «yaptoaa wlthoot 

él ••Motín« «Hat tha tru* pro* loa la.   A« an «sonala off tais, 

•oao yaoro aoo a oo2 ahsorp ti on syston «os jost fai liât *• 

foooH raoairad parf órnanos.    Noch of fort «ont into oaatyiao, 

oso as»l«n baaia.   uitlaatoiy th« assi«, tosa bocón. o««plelo«s 

of tao datai la of tha liquor distribution systoa; it looksd oo 

If all tao food would oo to ona sido of tho solas»,    no s 

tmmlt, «ito aado sona tosto and found that only atoat 1/J 

•f tao oolsan «as osttod st tha top.   tinos thon «m atafot ta 

io «otor tosts as part of ooosUsaioninf to vsrftfy sol tool 11 ty 

of distributora. 

systoa «on latrodaosd, plant si sao «aro 

«•11. «at undinf to iasroooo.   Ho bsfoa oa sita to find 

•ontrol ool». diifUmlUas «alto «aro traasd to • osalo. fault, 

tao aooAsnai difforoatlol prooaar« to union valva» «ara s*)octod 

•» tola «a» not bala, .totod and «olsos «ato baino aoaant «ita 

ltooffloiaatly pooorfol actuator*. At a slaOar 

•oto aorfataisss »as lo» and «an trassi to sir 

Aio lad to oar nomai araotioo of look toatlsf 

a« »art of praooaaUsoioaiao atoasratl«. 
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M>       COHClual on» 

It   Is hoped  that    thi ,   paj.-ri   nl/>•...-.  â4ÎJW  closely 

Mfety   is  linked to uood dentar,   and that tue  first   question 

to Mk   is always.     '¡c  the   ue»ijn   ¡joltcy    ¡Unly   to be sound, 

thoughtful,   andcuefuliy    Mrncd ,ut/'.     The»  answer  to  this 

<|we»tion will cWly rel.i-.,>   to   the cortei,-,   „f  u.e „nglnwer. 

•teil»*   tho work,    if  thert   »«qui rem^t a  appp.r   «o have been met, 

••fety   «udititi? can   then b*   unaert**0n  as „ iwvmmrjful  task. 

If «ot  hormr,  (remem^riruj  tni* paper rtffits,   to  the design 

0.   then It Is doubtfui   it   the d#.Sir,n suo-.id be   aUowed te 

at all. 

•EME üiáhiA „mu* 
-"*• -•--" 
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