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The benefits of increased standardisation of ammonia plants lie 

in many areas. It is the purpose of this paper to identify and 

to assess the value of standardisation in each of these areas. 

For this paper only ammonia plants using the steam reforming of 

either naphtha or natural gas will be considered, although many 

of the conclusions could very well apply to partial oxidation 

plants. 

USING PROCESS   DESIGN  STANDARDISATION  TO  REDUCE  THE  COST OF PLANTS. 

While the benefits of cometition between  various designers is 

recognised as being essential to ensure that each new generation 

of plants  is more economic  than the previous it is  still possible 

to have a degree of standardisation which would be  to everybody's 

benefit. 

If  the majority of projects were for a f«w sizes of plant,   it would 

reduce considerably the background work that each designer has to 

do  to present a bid likely  to obtain  the contract  for  him.     It 

would also remove the situation where one contractor wishes to bid 

e  plant slightly smaller and another a slightly  larger plant 

because that was the only way  that they could complete their bids 

in time.     Now,   even for a   standard plant output,   it   is possible  to 

have considerable variation  in the size of parts of  the plant due 

to the nature of the feedstock,  the temperature of  the cooling 

water and other climatic  features. 

For any plant  size there  ¿ire generally  four broad groups of feed- 

stock which affect both  the size of parts of the Dlant and the 

extent of the ancillaries.     These are Naphtha,  LPG,   associated gas 

and  light dry natural gas.     Apart from the liquid nature of naphtha 

and LPG the front end of   the plant from the Reformer   to the CO, 

Removal unit has to be 10 to 171  larger than when handling a light 

natural gas. 
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Consequently,   it   is unlikely  thu*-  a contractor would like  to 
offer  one  standard  plant-   fci:   both  liquid  and gaseous  feeds which 
he  slightly   stretched   for  one  feedstock   and   slinuned down   for   the 
ether.   No,   it   if  mu^ii mure   realistic   to  make  u  split between 
liquid   [feedstock   and gaseous   fef.dstor.ks   so  that designers   can have 
two basic  designs  which  can   be adapted  easily to other   liquid or 
gaseous  feeds without   introducimi  very  much   uncertainty   into 
estimates developed for  a  standard specification. 

The effect  of cooling water  type and temperature upon a   standard 
design can generally be  limited to a very  few areas.     The most 
sensitive  is   the  refrigeration duty,   particularly on the  higher 
pressure loops.     This  is  affected in two ways,  the refrigeration 
load generally   increases ouite  considerably,   while the  condensation 
pressure of   the   reuri<ierant  also rises.     The  two effects   taken 
toqether can  mean   tnat   the  power  of   the   refrigeration compressor 
and the  sj.ze  or   the   i.-f.rloeriticn  condenser  can double   for  some- 
thing   like   .1   20° C  rise   in  the  design cooling  water  temperature. 
As the   temperature  of   cooling water  increases  the condensing  pressure 
of   stoam  tut hint's  rjsiv,  causine tv/o effects.     It   Increases  the 
quantity of   steam reguired  to drive compressors,  but  this   "team 
flow has  d  much  reduced  volu.n-  at  the exit   of  trie  turbine..     This 
could  result   in  a  physically   smaller machín»  being  satisfactory for 
the higher  powei.     The  othev   effect of  a  higher cooling  water 
* : emperaturo   is   tha*   the   interstage  temperature of  all   compressors 
is higher,   resulting   in more   power.     The  combined effect   of   all 

these  chanac'3  is,   that   the  power  requirement  of an  armonie  plant 
of  1000 HTFD  can  vary   by  about   5 MW for  a  change of  20  C   in  the 
cooling  water.     Alter  allowing   for  the  reduced vacuum   chis   could 
mean  an   increase  o.'   '-0  te/hr   in  the steam  production which might 
change  from   2iO  to  240  te/hr. 

The effect   of   this .-•»xtr.i  steam production  on  the ammonia   plant can 
be minimizes   by   completely  separa'. ' nq  the  generation of   auxiliary 
iteam   from  the waste  heat   derived  steam which  is almost   completely 
independent  of   the  cooling  water  temperature.     There  is   no  way of 
minimizing   the  «ffect   of  cooling water  on   the refrigerator  system, 
30 it   is  necessary  to  recale:late  thi.i   area   for  e.-ieh project. 
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However,   m'en ht re  the  vtr^-tor  can e¿.s : ly  Yjr-  prepared by 
previously  considering  a  range of  temperatures  and producing 
design   variations   for  each of   them. 

Even   1. : s o  effect:  •_ -i    -t.¿ -«',.. tt.r  c oii.nq   can Lf mi:, inured by  certain 
solutions.     The c onveñLioivl   U.1O7í;  for  ¡sea-water service,   brass 
and cupronickel,   aie also attacked by  ammonia.     For this  reason 
a secondary cooling  circuit  is  best  used  for most of  the coolers, 
particularly the compressor  intercoolers.     If   the sea-water 
tempera cure  is bruow  3G°f  then   '.;'•,-  secondary  circuit  can also be 
used  for   the  ammonia   loop cooler   and   the  refrigeration  condenser, 
leaving  only   the  ¡¿team turbine  condenser to  use   sea  */ater directly. 
Consequently,   the  use of  seo water generally reduces to the  same 
effect  as   csing hotter cooling water since  the secondary cooling 
.system  normally operates 5  to  8° above the  sea water temperature. 

Over  the  past  few  years  the majority of  large  ammonia plants 
supplied  outside  of Western Europe  and  the  United  States  have 
been  for   1GOO and   ló50 MTD regardless of  the   feedstock.     The  next 
moat  common  size  to  be  offered  has  Leon 900 MTD,   particularly 
in  association with  naphtha  feedstock.     Consequently,   it would 
appear   that  as  far  as  sine  is  concerned  9f0  -   1000 and   1350  MTD 
would  represent standard size«.-:  acceptable to most-  designers  with 
a bias   in   favour  of   1000 an-i   1350  P.m. 

When a-nmoma  plantr.  are   rtssuciated with a  Urea   plant  there  emerge; 
a  problem  with  nataral  ga¿  bcisoc:  plants  since   there  is  not   enough 
process  derived C02   to convert  all  the ammonia   into Urea.     There 
are several   ways  that   this cri  be  done without  affecting  the 
standardisation of   ammonia plant   sizes  and  flowsheet arrangements. 
The easiest   is  to make-  arrangements  to export   the   surplus  ammonia 
productif .     The  next  easiest'   is   to  design   the   ammonia  plant  without 
regard   to  the  Urea  plant at,   say,   1000 MTD  a M   through and  to 
desiyn   the  Urea plant  for  about   1500 MTD of   Urea.     The  surplus 
ammonia   synthesis qi.s  would then  be us^d  for   fuel   in the Reformer. 
This problem  does  not   of  course  arise with  very  heavy  associated 
1-iases  or  with  liquid   feedstocks. 
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USiyti STANDARD _PLOT_AhFÎAS  AMD  IN TE NATIONAL PIPING  STANnAftns 
TO REDUCE CQZTS,_ 

A very  larga  savj.nc  ^.i fcr t.urU   in  t .-»o  cicr-ign cost*  of ammonia 

plant3  if'  the designer can always bid according to his standard 

layout..     In   these circumstances  it abculc be possible to use a 

large member  of the standard isometrics  in the new plant.     This 

not only  reduces  the engineering hours but considerably improves 

the quality of  thr?  initial  cost estimate vhere fixed prices  are 
required. 

The savings  due to using  identical  isometrics  from -job to job can 

be entirely  lost if the client  Is unwilling to accept the piping 

standards  both for the design basis and material that are normally 
offered by  the designer. 

Generally,   the co&t of   land is vary  low compared wich the  cost of 

engineering  an  aramoiUa plant and it should be relatively easy for 

meat client*   to accept  the designers normal plot plan.    Piping and 

fittings are available worldwide in  almost, any of the major 
international   standards. 

One factor which tendu  to complicati? pip'.ng ¡specifications   is  that 

several countries have widely different legal  standards for  steam 

piping.     Since  steam  itself has  ro knowledge of  international 

boundaries   it  should bi? possible  to arrange an international 

specification which ought  to be acceptable to the legislators of 
moet countries. 

âJM^^.l^^l'0'l OF s^^in££t£i^aJ^J!i^3Pllé^S. HËAT EXCHANGES. 

These two  areas  of  plant  design which  represent a large proportion 
of the plant  cost  show seme banefi" s  !>y  b«ing built to similar 
atandards.     Generally,   conformi t-.y   to various standards has   little 
effect or.   the  overall  eli men nions  but   can have a considerable  effect 
or: weight  and  coat.     Accordingly,   thn piping design may only  be 
very slightly   affected by  the adoption oil  different national  vessel 
codes,  but   the   rr: run uro.:  ani  f r.vnàut.ioni, may be greatly  affected. 

ámm 



The designer will nave to do a c-ns:Ht";ab'. ~ ¡n, Mint- of work et 

tne estimar in-? stage <o ^avoi:. :ns ;. tandera uosiçn to ^. new 

rational st., .<•::. rei -;r.d FU; ce th- s-'- items !-:• <vry c-x^en.? ;.VT: a 

con.sidej.aM*- th" ¡¡:vi ..t. bf> ilJowed rot nir. to obtain quotations 

for fixed p..à.-e i.\ ... .-. cor.tr • .- co ..  For < n.i.im-o}- i¡,q only contracts 

the designer wili :-:t:.Ii require -' rea rouble tint to fa;aili/.ri..ie 

himself with the new ;t :;. lards u.c.  their effect on rus, design and 

procurement costs. 

Very few countries have loa is1 ì. ti on  concerning the use of ven F. el 

standards and it should bo I. .-.ssibie for mc/t client:; co allow the 

contractor to bid in the most .appropriate standard which may not 

always be the same as the contractor's standard for all vessels. 

For example, any vessel or heat exchanger which has to be purchased 

in the client's own country r.c minimize foreign exchange costs 

should, of course, be specified to the code most familiar to the 

local fabricators. 

STANDARDISATION OF ELECTRICA!., ANO INSTRUMENT SPECIFICATION. 

Many countries have very well defined national standards for 

electrical machines and installations.  Often these are backed by 

legislation.  Fortunately, the effect of changing che electrical 

»pecificaticn has little effect on other areas of the plant. 

However, the application of certain standards can have a considerable 

effect on both capital and engineering costs. 

Instrumentation is <.-.n area of rapid technological development, 

particularly on the control side.  Normally, clients allow the 

designer tc offer either hit; own preferred supplier, or impose on 

him one on wnich tne client aas deciòod LO standardise.  The latter 

Situation may have an effect on engineering and cost, and may 

produce a créait probien; if the equipment is not. available from 

the country supplying the contract finance. 



Mechanical equipmc .•. ...• often ---•:- .g^ed te ooi.'.vly w¿.i.h certain 

n...'t 1.f"n.!?. ni-. .-;;: -'-"•;K-'<::r ,   ru. r- 

'.'he  on1 y  v.* \y a  guarantee  o'  ' M.¡ o 1 a v. y  than  o i.   üh:r;rci;.;MV>. .:•; :.• v, 

that   :.-..-.'cndni.c,-.l   iter::;   :. .VA  h «.-•   interc;;...îvjc- aid e   !:•.   for   the   prece:;;; 

condition;:   io  Le  air.-, .^st    identici.     This  mean-.-,  t îat  ,it   the 

presene machinery may  te   int ..-i^h^n-'o ;.:.;. ••:•   from une pian'   to „;» ;.¡...her, 

especially  if  each pUw.t  is  designed  hy   the   same  organisation.. 

However,   oven  tor   identica' i y  s J. :.'•«:• c*.   V---   ' •'•    í5- ,rVl  *'•*"   a-,m,? ¿"*siun«r, 

it   u  otuen  the   case   that   Uw machinery  '«.il ài:: fer  iron,  plant  to 

plant,   even when the  same standards  are  specified and the two 

plot plans have the  same overall dimensions. 

The explanation of  the use of different machinery on otherwise 

identical plants   is  either  due  io   the  non. -.1  restriction--  of 

price and delivery  or because of  the   financing provisions.     The 

problem with most machinery  is   tha:   c!i!: firent vendors nay have 

widely  different   physical,  s dut iont   to  the   aame  set of process 

conditions.     An the  total  price of  machinery is very high and the 

highest   single co<;t   item  is  usually  a   compressor,   the  designer   is 

under  intense  pressure to chocs-c   machinery  according   to  price 

rather  than   Tiniliarity of  size   and   interchangeabiUty   between 

various  sites.     In   fact  rarely  are  machinery  spares   interchangeable 

between several vendors except ancillaries  like bearings and 

instrumentation. 

The costliest spares on an ammonia plant  are the  spare lotors  of 

compressors  and  turbines.     Mor.t   vendors  of   this  type  of machinery 

work   from  standard   it .-.me  *;..-... s  with   .    "ert^in  r.~our.t   • '•   dotali 

tailoring  to  suit  the  actual   situation,     Hcv.eve;:,   thi.a  cieca il 

tailoring  of   impellers,   ir  particular may mean  tivit very  few 

rotors  for the  same compressor  frame-  size  are exactly  interchange- 

able.     To be   interchangeable,   it   is  esrential  that   plant capacity 

and climatic conditions should be very close. 



'i .••.,    ;.:    .,.-.   t..•(•: *•    • ••„••  '.-..';'  •   '•• - : i ' -v..        . •'        .. ..-    .     -M   "1      '..    ;   '• •:>..• .j   ••»'• e 

q».i  jr •'-,.•< 1    ,       '•    ll :,"  *  ;   • i<;t     ,-,'. ;..)•»  ••••   ,     .  r,       ;     ¡-   i'        "i, y ••'!.;/    -VIO 

e:!"1'  ... "I,     r/'• • t     ,'; ;        •:...,..v   •..,,(   ..     I     •.'.'•   ..i':-   ,>••''• i\.'   "J''    •   • : •''J   j*. •' 1 . ive-, 

iiCi/.t c:itt".":) "'* y   '.-•'    .'¡JnV ' »   A.t.    .•''.••'••   !;.K'. :••   v :   trc„i,L.e   -• .''"i': -> c »;;.•. .\ 

i r-pd;tCi--::i'''!     ' : '. -.-     ,-..  ", h      ;•_'   T    ' ;•; -."ó.-/' •'   »    'M-       r* ••:"•.' : ..  :.       !" ••.'..: J* •"• 

Is a reasonable prcb•-:....;:;.. • >.t v i:"-,f -.< -r^e .«• n. •'•'- will re<;u1i'- 

•:Li.'.:-ition <',"   f.TQ<-\i<..\i': : :.• «'   -, ; .:r\  <   v ... .  ïi • • .;e ^.h.-.t are 

expected '.•' r-:;r!it': \>..:.: :>•. y   •       • .;' -,' . •": .tV: vi>..»lly( '.Lt. her 

provided with on line replacement t'ictiitles, or with installed 

spares, as is the case with the process pumpa. 

Other parts of the pI'M. *re likely to ccquir^ attention at the 

annual or biannual shut.riova.  ¿imonri the-.-.•:. arc- reformer tubeaf 
catalyst, hent exch.inqer tub ;••.;*, fan bearing«?, refractory and 

contacts.  Vcs:-;el¿-  ;i0. other eqc U-ment o Cten î;a~ i:o b<;- inspected, 

but generally uc   :ic..t.i"n .< s rcjuired for several years, if at all. 

The majority oí o••• ?j'.;n'*:.'. ••* ••.•.-»í.nter.c'rc^ ¡.roidentâ are these which 

happen without warning,  f.vf tn^se, the nice L expensive relate to 

machinery. The ss, however, ¡arely t.n.ô much cime to sort out, due 

to the policy - f buy i r"; '.pare rotor:-, and interna] parts of all 

the expensive macWinery.  Much more expensive, ir terms of lost 

production and expense- of  the ropa í.r.<-, are failures of  vessels 

and the pressure parts of heat ex.. haneoi. :,, since spares are not 

held for th.? se rand repairs are of um difficult and time consuming 

even with the resources and assistances of a good fabricator. 

The cost of machinery breakdown incidents c.'-in only be reduced by 

pooling spares, wb^re possible, wilh other operators, so that the 

amount of non-productive cupi en l can be drar.ticilly reduced.  As 

we have seen the likelihood ef ¿pare machinery parts being inter- 

changeable is increased !.f most pl^r.tr are the ;>o¡no size; flowsheet 

conditions ..ire sir.iJ.ar arid operator-„ bave equipment from the same 

machinery vendons.  New ne* m.ichnes> in- constantly being intro- 

duced and it is obvlotv, that deveb.pmpnis in terr^; of better value 



for   nomo    a...;   h 1 • .;••); 

both ¡man u f a e 1. ur «"; .¡:.. 

•  •:, . : ':>.v-<-\ e •o .:.:-.-;.     ;i..-.^vtl, , 

WCTa   li'lCO^rvi'ic^    ..e-   •. '_¿!rv. • *•;' •....-.     *.;;:    ;.,',..,j     •;";   .',,;:', \o\ •..    ."; •,';;• :  ••  •  •. 

Most  machiner-'  producers  ¿ . iVo-v-  tNenuejlvc?.-   -?-..v,<! ;rdi ,.o   tra-rte 

SJZHî.,   t'-' r..in ,r(-;.:•.    :••;,     i.--'.¡.n^   un-.-   r .-.• -;•-.-:    --¡wni-.>ry       I'm.-.-; tur-   r- 

the  sar.c  sf.i'.'.'a^.^uo'i  .;--ts   noi;   :.-Äter.-.i   tj   .:>•    .;], ¿tt..  .me; 

impeliors.     As v/e   saw  in »:*:". *•..•:   ^ •.: y rapt --.s,   '.hi-   1:,   not  entirelv 

the  fault  oí"   tre   dcó:.qr.o;;,   ti.••::.-.•   <. Vir   t •,   e lev.!;-..i eri  and  i;ooj vng 

temperature   and  medium  at'.'-'eet   tee  e-itaii d..¡¿ign  oí   the  compressore 

Around  the  wor:ìd   some  te-  rr^io-   ar.r :...,„  ¡L^e-   vi£^  nrdorod  every 

year.     Purchasers  oí  new plant  should  investigate  the possibility 

of pooling spares  with any operator of similar equipment in  any 

part of the world.    With modern transport  few places are more than 

three days apart. 

CAN   'U.N.I.P.O.'   HELP  TO   REDUCE   CPEPATORS   COST   BY   STANDARDISATION. 

In the area  of contractors bidding  costs  UNILC can help by 

encouraging developing countries  to  adopt  the standards of one of 

the major  industrial nations.     This   is  not an  otter.pt to impose 

technological colonisation,   since  the alterna - tve  is either  for 

countries to write  a new sat  of  standard.,,   ->-   to  take  bits  from 

various standards   and  synthesize   ther  into a new distinctive 

standard.     This   Lact technique  eppeais.   to -'.any  c.-untnes who   feel 

it produces  the beat oí   all worlds.        r;-jror i ; Ly ,   ¡t  rcvilts   in 

complete confusion.     Even  some European e-júnteles.:   are  prone  to  this 

error.     One  H  &  G  plant  v:¡s   designee  to  the   le^n^n  cucio,   on  the 

clients  instructions,   but during  erection  T.hc  national  boiler 

authority decided   it would extend   its  ecce  t.->  includo  the  boiler 

on this  plant  which worked   at   a   higher  pre envara   :.aj   *....,or a*.ure 

than had been previously usee1   in  the  country.     Th í  result was   that 

a boiler system which  satisfied   the  clients  enquiry  and woula  have 

been acceptable  in West  Germany  had   to be medifjed before  it was 

allowed to start  up. 
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'Jno area which car  cav.«ic  »-1 jh ri^k  to a 'ir>Bigper  1B where 

the national standards  allow for discretion on the part of 

the inspection or certifying authority,     if this discretion 

allows  for  substitution of the erquiry  standardr  by  the advice 

of  the  inspector which  may  be backed by   law,   the designer may 

have to take excessive  financial  riska.     Situations have 

occured where H  &  G have found the certifying authority of one 

country not  accepting   the w«ld factor»  allowed by the contractual 

standards,     m cases   1 .< ke this clients  should make designers fully 

aware of  these poasibiiities  bfcre  they  submit, their  bids. 

Many developing nations are quite happy  to adopt the standards of 

one of  Me   industrial  count vie:, who h *ve  spent,  a vast amount of 

money producing and developing their standards.     INI DO could 

usefully encourage  other countries  to adopt  one of  these existing 

standards or even  to  advise  the operator  to allow the contractor 

to use his  own national  standards which arc generally  completely 

acceptable  to organisations  Like  b'..oydp   ar.il Bureau  Veritas. 

THE  EFFECT   üF ENVIRONMENTAL AND SAFETY   REWLATlQNü  ON   INCREASED 
STANDARDISATION, 

Environmental and Safety Kct-ulatJons can have considerable effects 

on the design of a plant.     Noise considerations  can result   in a 

doubling of  the  size of  air coolers.     Most  emission regulations have 

only a  small  effect or«   tho Lattery  limi^  plant but many  of course 

have a big  effect on  the design of  the  effluent  treatment facilities. 

As effluent,   noise  arici   safety regulations  become more  severe most 

plant  designs  -nt   the rronient  have b^n  de-eloped  30   that  they  are 

capable of meeting   the   retirements  of   over  9C%  of   rl.ie.nts.     It  is 

the few others wnu  can  cause big changes  by   insisting on very 

onerous regulations governing :-ueh  thlngb as,  wide  reparation 

between those parts  -f   the plant handling  liquid  hydrocarbons  from 

those handling licht gases,  noise  levels  below  70 dB at the 

battery  limit, wjder  separation of all  fired heaters and extremely 

low levels of  sulphur  and nitrogen oxides  in  the  flue  gases. 



Requisitions  in  these  areas  are generally  in  their  Infancy and 

there  i¿   a   tendency  for  nations  tc  adapt  the most  exacting 

reguirrt i an   ¡r.   [».•tee  at   .'«ny   pan.  of   the vorla.      'i\\  S'jnie locations ' 

H   û   G have been presented with water discharge   regulations of 

such  .sever i '. y   thvt   enee   river  w.-i;er w,u>  extracted   it   e«-'!.: Id not v 

be.  allowed  to   flow back   into  the  rivv-r again  without having most 

of   the original  dissolved  solids  reeved. 

Because of  the  infancy of  these  regulations this  is  an area where 

UNIDO could  lc^d  in  the  prepir-ition  cc  internetion i? ly acceptable 

standards   *bich  could a 1. ; ow   tor  cariai r.  nfíces:^1 ry  national 

variations which would bo  published along with   the  enquiry for  the 

new plant.     Mont  contractors  are ori.! y  too willing   to design a 

plant to meet  any regulations   because more work   is   required as 

the  regulations  become mare  fe7"':e.     !..»ever  operator.; must be i 

aware of  the  very  high cor-t  of   implementing  some  regulations. 

CAN    •U.N.I.D.O. '    TNTLfrZWCi:   iLOWSiiKKT CONDITIONS. 

It   should Le  very easy   for  UNIDO tu  recommend   to operators a 

limited number  ot.   large  plant  sizes particularly when there  is 

a  World  Bank  or  sin\j iar   involvement.     However  ot:ier  flowsheet 

conditions   require  a different  approach.     The   whole  essence; of 

competition between  different designers   is  that  each  believes  his 

flowsheet   represents  the  optimum  for  either  the  majority  of 

situations  or  he tailors   it   to what  he. believe?:   ir-:-   the optimum  for 

each  situation.     The  present  designs  of  rfoi>t  contractors  are 

fairly 'well   known ro clients  ana  to ether  contractors.     It  is 

in   the area of major  development  that most   secrecy  exists. 

UNIDO could  rMidy   '-hese   ex.--;t i \c   fio--, sheets   and   seo  whether 

different designers would  be  willing  to make   small   changes  so 

that   the  conditions  for machinery   in partic.ul.ir  could be more 

similar even  if  not  identical.     If   these  recommend étions  were 

implemented  it   is  likely   that  compressor  venders would sell many 

more nearly   identical machines.     In  these  circumstances one 

suggestion  ic   for  operators  to  finance a  pool   of  spare parts  at 

the  compressor  vendors works which would  be  .sufficient to  assemble 

and  despatch within  a pe?-i od of  ab'jut  arc week   a .sufficiently 
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similar   ;• :..:.or   '..••,   thu   <. nc   i'cvin^   rrpUi<--.fi't-nL  uo  that  performance 

would onlv he affected by two or three  percent.    Another 

suggestion mentioned earlier   is  frut as  the number of  identical 

compres sor s   in  acrvice  lnrrtvisei   th.it   Operator;,  of   thes* machines 

regardless  of  their \»ODÌtton  in tao ;:orld should pool   their  aperes. 

UNIDO could help  by  ausistiny   )n nsteblishtng a standard system 

of paperwork BO  tlv.'t  these pooled .v.:.¿ros  cculd b-s  shipped and 

cleared by  customs quicÁor  thnn  Í-- generally  the cos»1. 

Either of  these  suggestions   tv t   rc-duclm.   the  inventcry of very 

expensive  aparea  should have worldwide   application  in both developed 

and developing   nountries. 

CONCLUSIONS. 

We have  seen that a reduction  in  the number ci  large airononia plant 

capacities,  the   widespread adoption of   already established  design 

standards  ano  V.->  employment of genti«»  présure on designers  by 

UNIDO to  reduce   the  -r,.r lation  In  the  flovnhett  conditions 

particularly  Cor  compróse ion will be of  great benefit to both 

contractera,   compressor venderò  and operators. 

UNIDO can assist   in  the formulation of   national  regulations 

concerning >.»nv i i emmental and  safety aspects  so that these are as 

uniform   internationally ar, possible.     Since mosc countries  are 

only  just beginning to lock  at these  this  is A particularly  hopeful 

area for   international co-operation.     However to  increase  the 

likelihood oi   it--   recomiendat ions being accepted a reasonably 

rigorous  sot of   regulations   is  likely   to be most  successful. 

In ail  of   it«  efforts UNTW) nuüt   adopt  the role of  persuader and 

co-ordinator.     It  should employ    a small technical  team who can 

advise operatois  new tc the   fertiliser  field on the moat  suitable 

way to covf.r  the  selection  of  standards  for any new project.     It 

could also work  closely with  the certifying authorities  in many 

countries encouraging  the adoption of   codes and standards which 

are already acceptable in most parts  of the world. 
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