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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 nf standardisation in each of these areas.
For this paper oniy ammonia plants using the steam reforming of
either naphtha or ratural 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 few sizes of plant, it would
reduce considerubly the background work that each designer has to
do to present a bid likely to obtain the contract for him. It
wounld alss remove the situation where one contractor wishes to bid
¢ plart slichtly smaller and another a slightly larger plant
because that was the conly way that they could complete their hids
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 ccoling
water and other climatic features.

For any plant size there are gcnerally four broad groups of feed-
stock which affect both the size of parts of the nlant and the
extent of the ancillaries. These are Naphtha, LPG, associated gas
and light dry natural gas. Apart from the liguid nature of naphtha
and LPG the front end of the plant from the Peformer to the CO2
Removal unit has to be 10 to 17% larger than when handling a light

natural gas.




Conseguently, it is unlikely that a contractor would like t-
offer one standar. plant for both liquid and gaseous feeds which
he slightly stretched for one f{eedstock and slimned down for the
cther, No, 1t i matn more realistie Lo make & split hetveen
Ligquid feedstock and gaseous [eedstocks so that designers can have
Lwo basic desiqns which can be adapted easily to other .iquid or
gaseous feeds without introducing very much ancertainty into

estimates developed for a standard specification.

"ha effoct of conling water type and temperature upon a standard
cesign cen generally be limited to a very few areas. The most
sensitive is tihe refrigeration duty, particularly on the higher
pressure loops. This is affected in two ways, the refrigeration
load generally incresoses guite considevably, while the condensation
aressure of the reurlgerant. also rises. The two effects taken
toqether can mean tnat the powes of the refriqgecation compressor
and the size ot the L-friceriaticn 2ondenser can double fcr some-
thing Like o 20°C rise in the design coolin: water temperature.
As the temporature of cooling water increazses the condensing prassure
of stram turbines rises cadsing two effects. It lncreases the
ruantity of steam required to drive compressovs, but this steam
Flow has a much reduced volure at the exit of the turbine. This
could result in a physically emaller machine being satisfactory for
the hicher powei. The <ther effect of a higher cooling water
tempaerature 13 that the inturstage temperature cf all compressors
ct of all

vhegse changes 15, that %he power :2quirement. of an asmonic plant

to higher, resuiting in wure powecr. The combined eife
4 : 1S

i Qe
of 1000 MTFL car vary by about 5 MW for a change of 207C in the
conling water. Aater allowinag for the reduced vacuum chis could
mean aAn iacrea-=s o 30 *o /by in the steam prouduction which might

change from 2i0 to 240 t2/hr.

The effect of this »xtra stean production on the ammenia plant can
bhe minimizelo by corpletely =mepcra’'ng the ceneration of auxiliary
cteam from the waste hcat derived steam which is almost complately
independent of Lthe cooling water temperature. There is no way of
minimizing tih» «Lfect ~f cooling water on the refrigerator system,

sa it is necessary to recalcalate this area for exch project.




However, even here the - traccor 2an eux'ly he prepared by
previcusly coneidering a range of temperatures and preducing
design variations fcr each of them.

Even Lue el foct of Loi-water 07 0LLAd can e minimized by certain
solutions.  The (onventlonni 1iloys for sea-water service, hrass
and cupronickel, ai2 also attacked by ammonia. For this reason
a secondary cocling circuit is best used for most of the coolers,
particularly the comprezsor intercoolers. If the sea~-water

0

temperacure is beiow 307C then U secondary circuit can alse be

used for the amronia locp cooler and the refrigeration condenser,
leaving only the steam turbine condenser to use sea water directly, |
Consequently, the use of ses water generally reduces to the same
effect as c¢sing hotter ceooling water since the secondary cooling
system normally operates 'S to 87 above the sea water temperature.

Over the past few years the majority of large ammonia plants
supplied cutside ¢t Western burcpe and the United States have
beenr tor 1000 and 15350 MTD regardless of the feedstock. The next
most common size tn be offered has ween 900 MTD, particuiarly

in association with naphtha feedstock. Consequently, it would
appear that as far as size i3 concerned 9¢2 - 1000 and 1350 MTD
would raepresent standard sizes a2cceptable to most designers with
a bias in favour of 1000 ant 1350 MPD,

When ammonia plants are assuciated with a Urea plant there emerges
a problem with nataral gas bascd plaats since tlhere is not encuch
process derived C02 Fo convert all the ammonia into Urea. There
are several ways that this cen be done without af fecting the
Standardisation of mmmoniu nlant sizes and flowsheet arrantements.
The casiest !s to make arrangements to expert the surplus ammonia
productior . The nevt easiest is to design the ammcnia plant witheout
regard to the Urea plant at, say, 1000 MIy &7 through and to
design the Urea plant for about 1500 MiD of Urea. The surplus
ammonia syntnesis gis wonld then Le used for fuel in the Reformer.
This problem does not of coursc arise with very heavy associated
7ases Oor with liquid teedstoucks.



USING STANDARD PLOT AKFAS AND INTERNATIONAL PIPING STANDARDS
10 _REDGCE COZTS,

A very laige savine caa bo wede in {ne design ea8ty of ammonia

Flants if the desigrer canp alwavs hid according to his standard .
layout.. In these circumstances it abculd be possibie to use a

large member of the standso~d isometrics in the new plant. This

not only reduces the engineering hours but considerably improves

the cuality of the Inltial cost estimate vhers fixed prices are
reguired.

The savings due to using identisal igometrics From job to job can
be entiraly lost if the client s unwilling to accept the piping

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

Generally, the cost of Jand is very low compared wich the cost of
engineering an ammonia plant and it sheuld be relatively easy for
mest clients to accept the desiqrers normal plot plan. Piping and
fittings are available worldwide in alimost any of the major
internat.ional standards.

One factor which tends to complicate riring specifications is that
several countries have widely different legal standards for steom
pipina.  Sinve steam itself has no kxnowledge of international
boundaries il should be possible to arrange an international
specification which ought teo be acceptable to the legislators of
most countries.

STANDARDLIGATION OF SPECITICATION FOUR VESSELS AND HEAT LXCHANGES .

These two areas of plant design which reprasent a large proportion
of the plant cust show some benefl s 27 being built to similar
standards. Generclly, conlomity to various standards has little
effect on the overall dimersions buat can have a conslderable aftect '
on wetlght and cest. Accourdinglyv, the piping design may only be

very slightiy afriected by the adoptlon ol different national vessel

codes, but tha sosuctures anid foundation. miy be greatly affected.




The desianer will neve to én g oanaidesabia mount of work et
tie estimaring stage to olavert a1s o Landerd dosion to o new
rationa? stoodird and finee those otems avo TOEY LETEDFELVE G
considerable timn puLt be aliowed for aim to obrain quotations
tor fixed poite (vp Curty cos. POy cnddinceriny only contracts
the desiarer will ct:l!l veguaire 7 reazemablc *ime to faniliarise
himself with the riew L lirds . their effect on hie design and

procurement costs,

Very few countries have leaisdaitlon concerning the usze of vessel
standards and it shouid be @ ossibla for moct clients o allew the
contractor to bid in the most appropricte 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 to mininize foreign exchange costs
should, of course, be specified to the code most familiar to the
local fabricators.

STANDARDISATION OF LLACTRICAL AND INSTRUMENT SPECIFICATION.

Many countries have very well defined national standards for
electrical machines and instaliations., Often these are backed by
legislation. Fortunately, the effect of chanqging the electrical
specificaticn has little effect on other areas of tine plant.

However, the application of rzertain :tandards can have a considerable

effect on both capital aad enuineering costs.

Instrumentation is «n area of rapid technolngizal development,
particularly on the contrcl side., Mormally, clients allow the
designer tc offer either hiu own preferred supplier, or impose on

-

him cne on wnicii tne clicnt has decidod Lo stancardise. The latter
situation may have an effect on engineering and cost, and may
produce e creuit problem if Lhe eguipment is nct available from

the country supplying the contract finance.
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a guarantee o ounlivy than ol Lincorchen: .l o7, The andy vy
that wecnanic.l irtens Lan be interchangeatb.le is for the procedss
conditicne io Le alwost identical. 7“hls peans tiat ot the

presenc machinery may be latarchanosal oo frow sne piant L0 Ll sLheX,
especially if each plant lz dezigned by the sane nrganisaticn,
However, cven tor identica’ly SLrod o e Pioamotae duame Geslaner,
it is otren the case that Lie mochinery wiolil dizfer jron plent Lo
plant, even when the same standards are specificd and the two

plot plans have the same overall dimensiens.

The explanation of the use of difterent michinery on ctherwise
identical plants is eith.r due to the novonl restrictions of
price and delivery or raciure of the f:aancing provisions. The
problem with most machinery is that (ifferent vandors nay have
widely different physiza. solutions Lo the same s¢t of process
conditions. As the total price of macrinery is very high and the
highest single cout item is asually a comprossor, the desiuaner 15
under intense pressure to choecsc machinery according to price
rather than similiarity of size and interchangeabil.ty bhetween
various sites. In fact rarely 2re machiner; spares intercnangeable
between several vendors except ancillaries like beariras and
instrumentation,

The costliest spares on an amnonia plant are the spare rotors of
compressors and turbines. Most vendors of this type of rachinery
work from standarc Jroame saees wilibo o certain asount ¢ aotail
tailoring to suit the actual situation, However, this drtail
tailoring of impellors, ir particular may mean that very fow
rotors for the same compresscr iframe size are exactly interchange=
able. To be interchangeable, it is esrential thal plant capacity
and climatic conditicns should be very close,
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provided with on line replazement %icilities, ot with installed
spares, as is the case with the process pumps,

Other parts of the ploat are likely to ceguire attention at the
annual or hiarmnaal shutdowa,  among thes. are refcrmer tubes,
catalyst, hea! exchanger tubsr, fan bearlngs, refractory and

o

contacts, Vessels ud other equicment o ften nar to be inspected,
but generally no acticon te toqgqaired for seveval vears, 1f at all.

The majoritv 5L{ ¢ uunsite woaintenarce .ncidents are “hcse which

happen without warring., ©f tnese, Lhe moesi expensive relate to

machlnery, Those, howoever, sAarcly tare wuch cime to sort out, due

to the pnlicy ~f “uyirg spare rotor: and internal parts of all
the axpensive macihiinerv. Much more expeasive, ir terms of lost
producticn and exovense <7 the ropalres, are failures of vessels
and the pressure parts of heat ex. haauess, since spares are not
held for those and rovairs are ofien difficult and time consuming

even with the resources and acsistence ot a good fabricator.

The cost of machlnery biredkdown ifncidents can <rly be reduced by
pooling spares, where posaible, with other operators, so that the
amount of non=productive ¢agicatl cun be drantically reduced. As

we have seen the likelihocold of spare machineory ports being inter-

changeabie is increaged '¢ nmost plait: are the zome size; flowsheet

cenditicons are sinilar and operaters have eguirment from the same

machinery vondovs. New new mach hes e constantly kbeing intro-

duced and it is obvieun that devel.pments in terps cf better value
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the fault of tre des . groer,

temperature and meciur affect tee azvall dosign of the COnpresscra,

Around the world some ter mulor Ar VL4 phants uie ardered every
year. Purchasers of new plant should investigate the possibiiis Y
of pooling spares with any operator of similar equipment in any
part of the world. With modern trancsport few places are more than
three days apart.

CAN 'U.N.1.D.0,' HELP TO REDUCE CPEPATORS COST BY STANDARDISATION,

In the area of contractors bidding ccsts UNILC cun help by
encouraging developing countriss to cdopt the standards of one of
the major industriul nations. This is not an attempt to impose
technological colorisation, since the alterna 've is either for
countries to write a new set of standards, ST tu take bits from
various standards and syrnrhesize ther into a new distinctive
standard. This last technigue sppeais to many countries who feel
it produces the best of all worlds. feparaily, % results in
complete confusion. Even some burcueen countiioy ave prone to this
error. One H & G plant was designed to the 3ernan i, on the
clients instructions, but during »vecticn the national boiler
authority decided it would extaind 1ts code to include the ouller
on this plart which worked st a Livher Prelsurs Lo Yoo ucrature
than had been previously us=d in tl.o country,  Th2 result wag that
a boiler system whiuh satisficed the ciients ENGuLry and woulé have
been acceptable in West Germany “ad to b mcdified before it was

allowed to start up.




Onearea which car cavase »ih rick to a deaigrer 48 vwhore

the national standards allow for discretion on the part of

the inspection or certifyiny authcrity., i€ this discretion

allows for suvhstitution of the erjuiry standards by the advice

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

have to take excessive finanrcial risks. situations have

occured where H & G have fourd the certifying authority of one
country not accepting the weld factors allowed by the contractual
standards. In cases like this clients should make designers fully
aware of these possibililies b fere they submii their bids,

Many develcping nations are quite happy tc adopt the standards of
one of “ae industrial count:ies who have spent. a vast amount of
money producing and developiny their standards. UNIDO could
usefully encourage wther courtries Lo adopt one of these existing
standards or even to advige the operator to allow the contractor
to use his own national standards which are generalily completely
acceptable to crgenisaticns like Lloyds and Bureau Veritas,

THE_EFFECT OU ENVIRONMENTAL AND SAFETY RECULATIONG ON INCREASED
STANDARDISATION,

Environmental ard safety Keculations can have considarable effects
on the design of a plant. MNoise considerations can result in a
doubling of the size of aiyr ccolers. Mast emission requlations have
only a small =f{fect on tho Lbattery limi+ plant but many of course
ha’e a big effect on the design of the effluent treatment facilities,

As effluent, nnise and safety redqulations hecome nore severe most
plant desiyns at the moment have Loen developed 30 that they are
capable of meeting the requirements of over 9C% of cilents, It is
the few othess wiu czn cause big changes by insisting on very
onerous regulaticns governing such things ax, wide separation
between those partsz ~f the Plant. harndline liguid hydrocarbons from
those handling licht geses, noise levels Lelow 70 dB at the
battery limit, wider separation of all fired heaters and extremely
low levels of sulphur ard nitrogen oxides {n the flue gases,




Regulations in these arecas are cenerally in their infancy and

there iz a4 tendency for pations te adopt the most exacting

regulation n forxce at ooy part of the world,  n sone locations '
H & G have been precented with witer dizcharge requlations of

such severily Chet ones Tiver woier wain extractod 1t enuid not :
be allowed to flow back intg the river again without having most

of the original dissolved solids romoved.

Because of the infancy of these requlations *his 1s an area where
UNIDO could le=d in +ho yprepartson of internatisanaily acceptablo
standards «bhicn could aliow tonr certaln pecessary national
variations which would he published aicng with the engulry for the
new plant. Most contractors are cnly too williing to design a

plant to meet any regulations hecause more work is reguired as

the regulat:ons hecome more sevore., lLowevor osperetors mazt be ,

aware o the very hiah cnost of implomenting some vedgulations,

CAN 'U,N.1.0.C." INTLUENCE LLOWSHRET CONDITIONS.

It shouid Le wory 2asy for UNIDO to cvecommend to operaters a |
limited number ot large plant sizes particularily when therve is

a World bBanrk or similar inveolvement, However otner flowsheet

conditiorns require a ai“ferent approuch. The wnolz eszeace of

competition vectween different desiagners is that each believes his

flowsheet represcats the optimum for szithor the majority of

situations or he tailors it to what he belicves iz the optimum for

each situation. The present duozgigns of most contractors are

fairly well xpown ro clicnts and to cther contractors, It is

in the area of majer development that rost secrecy exists.

UNIDO could s*udy "lreso oxisting {low

differont designers would be willing to make smail changes so

sheet, and see whether

\.'l

that the conditions £or machinery in particular could be more ’
similar even if not idencical., 1If ¢hese vecommenditions were

implemented it {5 likely that compressor vendcrs would sell many .
more nearly identical machines., In these c.orcunstances one

suggestion ic for cperators to finance a pool ¢©f spare rarts at

.

C
the compresscr vendors works which would he sufficient to ussemble

and decpatch within & pevicd of abuut one week a sufficiently




similar soior Lo the ne seeling roplacsment go that performance
would onlv he affected by twe or three percent. Another

suggestion menticonead earlinrr 18 tnat as the number of identical
compressors in gervice Increager fhat operators nf thesn machines
regardless of tiheir powltion in tawe world shiuld pool thelr sgpares,
UNIDO couid help bv ausisting !n esctablishing a stardard system

of paperwork so that these pooled spares could be shippid and
cleared by customs quicker than o generslly Lhe Case.

Either of these suggestions Scr veducing e inventcry of very
expensive spares should have worl-d.ide arplicatinn in both developed
and developing oountries.

CONCLUSIONS, ‘ !

We have seen that a reduction in the numter cf iarge ammonia plant l?
capacities, the widespresd adoprion of aiready established design l%
standards and 4 employment of gentle precsure on designers by

UNIDC +o veduce +he wirtation in the flowshect conqaitions

particulacly for compression will he of great benefit to both

contractcrs, compressor vendors and operators.,

UNIDO can asslsi in the formulation of national regulations
concerning snvironmental and safety aspecits so that these are as
uniform internationally as poseible, Since mosc countries are

only just beginning to lock at these this is a particularly hopeful
area for international co-uperation. However to increase the
likelihood of Lt< recommendations being accepted a reasonably
rigorous sat of iregujations is likely to he most guccessful.

In ail of its efforts UNTDO must adopt the role of persuader and
co-ordinator. It should =mpic¢y o smali technical team who can
advise operastors new tc the fertilicer field on the moct suitable
way to cover the selection of standards for any new project. It
could also work closcly with the certifying authorities in many
countries encouragina the :doption of codes and standards which
are already acceptable in most parts of the world.
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