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Introduction 

Th« plant perforaance guarant««« off«r»d by engineering 

oontmetore and in o»ny cena« their Uoaneor« vary * great deal 

ud very often becoae a «ubj«ot of dlsput« b«twe«n supplier 

and ouetoner. 

To »void tho lattar, thi« paper will outlina the guarent««« offered 

nomai ly by plant contractors for cht ai cal and fartilisor plant« 

and   highlight ihoee lt«n» that would iaprovo the situation fron 

taa eustoaorv point of viaw giving additional incentive« to th« 

ooatraotor for optlalaing hiu performance in conttruotion. 

Outoaary guarantee« by contractor. 

Ouaraatee« noraally talc« «ff«ot on th« data of signing th« contract 

or first down payaent.   Thereafter tha contractor   «tarli hi« work on 

•aginaerin* deelgn and purohaalajr of firet Ion« delivery, than 

reaninder of aquipaant.   1%« project aoh«dul« in in th« hand« of tha 

ooatraotor.for th« Majority of "Turk«/" contract«. 

Leal »oo«ptanoa fat 

Prior to plant ooaplation in th« field but before «tart-up 

the oentraetor perfora« a »»ehenioal acceptance teet.   Thi« psrf«: 

teet ie run to eee that all equlpnent haa b««n properly rigged and 

ie in food neohanloal operating condition. 

In praetioe thi« aeane that mohanioel equlpnent 1« turned over 

and kept ninnine without preeeea antoría! in the plant for 24-48 honre* 
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Bleotrioal lntarlocka »witch gaar Mid ampere »etera for Motor* are chacked and y 

lubrication of movinf parti is   completed.   flimultaneoualr the 

plant equipment handling fluida i a wuter batohod with Ino puapa 

running.    Piping ii checked for leak a and preiauro teatina; 

i a performed for pretauro veoaela« 

Thia performance tasti givm th* opportunity to oheeJc th* 

equipment auppliad by tha fabrioatoro not only by tha ouatoaar 

imi alao by tha contractor.   A certification of aooeptanco 

la generally roquait ad fron tha ou atomar. 

Bheuld any equipment fail,tha contracter ii obligad to aithar 

rapalr tha fflaehinary on tha apot or raplaca it. 

Thara ia another important àapaet of thii perfomanoa taat. 

Tha aaohanloal acceptance performance tait ii normally ran by tha 

oontraotora atart up crew, or at l*aat undar their vmry eloaa 

»aptrvialon.   Tha ouetoaeri oparatin* erew atanda by aa obaervere- 

halpera undar training.   It i a important that tha «intonano» 

department or tha ouotoaar alao partioipatee durine aeoamtoly and alignment 

•f rotary équipaient and tha mechanical aooaptanea teat a.    Tha 

oontraotor who hae to »apply tha machenioal oatalogvee and 

•paolfloatlona on tha baila of which the   equipment was 

ammaaaei. ah nail be- uaed -by tha maintenance group whan ohaoklng 

oat aaeh equipawnt.   The oontraotor ahould also provi da tha lnapaotlon 

raporta for sajor «quipnent at tha fabrloatori ahopa to aaa If any 

À 

i 
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has occurred airing shipment or construction - storage 

of equipment that say have been overlooked in handling the 

asohlnery prior to installation. 

Most contractors for chemical plants Mill guarantee a 72 hour test 

ran for the plant performed under their supervision to demonetrate 

the) planta performance in aooordanee with the following guarantees. 

a) Capacity!   The guarantee of capaoity of the plant is ¿«fined 

usually on the basis of 24 hour daily rate or designed rato. 

Tilla la often called the nameplatt capaoity of the plant. 

If the plant is to produoe various formulations, tha contractor 

normally aerees with the customer on a forsulation(s) which la oho sen 

for the performance run. 

The naaeplate capaoity of the plant design usually applica to 

330 days optati on per annum, and in *ome contracts the annual production 

ara mentioned as an alternativo capacity to be reached ovar 12 month 

operation. 

b) Efficiency or yield«   The contractor normally quaranta«a the 

plant effloienoy or yield, which often depends on more than one factor« 

In a nitrlo aeid plant or phosphoric add plant, the per cent conversion 

of the feedstock to the product is guaranteed as a fixed per oent 

or within a range of operating capacity. 
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Iferaally the   /l«ld la tied to the quality of the feedotook 

watch la aaually th« mietomer»« reoponeibility. Th« contractor 

«111 nomali; notify th« ouetoaar whf i ho ooneidere the plant 

raa4y far a perforaanoe run.   ly contract thia io of ton defined aa ao 

lata* than 30 <*aye aftor th« plant «tart up, depending on th« ooapleaity 

of th« plant*   Th« contractor any r«qu«Bt th« ouatoawr for a 

delayed parfona.no« run to prova the plant'• ability to aeet th« afflolaney 

«r th« faavanteod yield beoauaa th« «kill «f th« oparat«r« provided 

by the eaetowr la insufflaient to provide th« oloaa aoatral required 

for th« operation. 

o)     Coneumption of r• «ateríale and oatalmtt 

Ih« contractor« ¿uaranteee inolud« th« oonoueption of raw 

•atarlai« which noraally detonane th« yield in t«raa of produot. 

Oetalyet ooaaiaatiaa le dependent of jriali and operatine «onaltlaaa a»d 

oan be vary ooetly one, aaeeially «her« nobl« natala ar« uaed. Taaaa 

faaiaateca t*\n only b« aooertalnad attar eevaral aaathe of operation aad 

have to be exoluded from the 72 hour parforaanoe taat ran. 

Oueraateee for produot quality ara nomai for any aanufaoturlnf 

plant.   The ouetoaar uaually daflnee the produot quality to be 

eat,prior to ordering the plant.   The quality kaa ta aaet tat eeauarelally 

eeaaatcale ¿vede far taa euat anata aat*at.   fary aftaa tao eaavfat aaaljal« 

¿ 
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te te adoptad by tao ouotoaer's oaatrol tatUaf laboratory M nil M 

roturad laboratory oaalpatatato laolada« ta tao Merari M itetei 

pratitara. Ir. the MM ef the prUlox* «m fir lastaaoe tte blarat oaataat 

te M pwrtN« aad in otter #MM «M FJOJ titrate oolablUty ofteffl 

praatet it ospUoltly tied atea for Ite product quality. 

*)     hWMtM fo» TMIIMT "TIItTTMTT " *• ouoteaary by oontraotor« 

to Aaraatao the utility ooutuytion for a oteaioal plant.   In roooat 

yoara with the inoroate ooot of onorfy tte fútranteos hava bata 

tifato* 4« a raault rroa preattira asortad toy oustosare,   la MI 

oaaaa high toaporatura     prooesaao    aro aat «portera of oaorgy 

abita aaa te utili sad in otter proeoaaoa by the euitoaar and taolr 

Mpoadaaoo on th« availability it of pris» iaportaaoi. 

f)     fcYlrO^.ta; c^ott and oonnaotad «aranteos 

Nora raoantly in the laat deoada attaatlon it being paid to «toter* 

•* atejoapterio and aqueoua effluente froa oteaioal prooaaa plaato. 

*e pravont tteir harmful iapaot on tte environaent,oonetruotors 

Urn fraudad atetoatnt afaipatm U tteir proposai,   »evartaalaaa 

ia aaantrieo ahora so ranlatory atatataa art in forca, ttaatnieitit hare 

triad to oat oorntrt la tho proooaa of ooapetltive blddta* aad 

ouetoaers bava overlooked the envlroaaonlal daaafo that a ehaadoal 

plant oan produoo.   It it therefora rtooaaonnod that fmraataoe te rtfattted 

for aad liidtationa te cot for both faaooai and aqueous offluoatt 

that ooald reach publio reotivUf «atar or bo daaaginff to vecotation 

tei atei baiaga ia the trattate*», tail ••litt, tte fiate« 

w 
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Tha guarantaa elauaaa Uatad fro«   a) to f)t all ara link«* 

to panalty ohuMi in the Maw way a* tha completion day for a 

plant «¿rood upon when aiding a oontract between aupplier and ou a tower. 

In MM of equipment eupplled, th« contractor noreally patata on 

tha ffuaranteee of tht fabricator or aupplier which ovar tha yeara 

"•*• b##B • »t»ndard ont year quaranta« after »tart up of tha 

plant or an 1B month quaranta« aftar ahipaant of tha oquipaant fro« tha 

fabrieatora» ahopa.   Special oaaea do aiiat for eajor erniipaent auch 

aa eempraaeora but thaaa ara negotiated by the contractor on tha baaia 

of hia eraetion eohedule. 

Tha «uaranteee outlinad do not protaot eufficiantly tha ouatoa»r 

in developing oountriee looatad aftan iaoUtad araaa far fro« tha 

•»pallara and fabricator.« baaa.   For thie raaaon tha aaoratariat haa 

praparad a guide for developing oountriee whieh,if followed, 

eould pravant or forbitali problème and dieputea betwaen contractor and 

ouatoajer. 

Thaaa reooonendatione have baan uaad by a wajor contracter and 

found that thair aarviea oharge «aa alnieml,   yat providing tha aafaguard 

to tha aatiefaction of tha ouateaiar. 

Tha propoaad aohadula for plant guarantee aooaptanea would oonalat 

of     a)      protrane» covarli^ a parlad of 1? aontha fro« tha data 

of plant atart up for tha oontraetor to daaonatrata tha plant parfo: 

and awet tha contractual guarantaae.   Thia 1? aontha would by 

> 

« 
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virtuo also eoinoido with oovom«o of fluarantao*   provléod by 

oauipajont fabrieatoro and supplier a. 

b)     A tost angras*» aftor start up in which net only daily plant oapaoity 

but animal oapaoity of 330 days or 8,000 heurt of oporation of tho plant PU 

bo aokiovod nottlnf othor guáranteos laid out in tho contrast, on o quarter of a 

year's operation depending on the typt of proeeaa or plant. 

The penalti«« auggoatod for falluro of aatiafaotory perforaanoe to soot 

dlaifn oapaelty production rata« would oover liquidated desagee insurred by 

tho cuetomer. 

fttim i Tf ft 
Moot of tho larfa ohealoal fertiliser pianta aro designed to 

aparato 24 hovra/day and covered by ovar throo ahifta by auparriaory 

oparatinc parsonnsl.   Depending on tha typa of prooooo used, 

tho oapaoity of oporation oan bo reduced, however, la ohealoal pianti utiag 

turbino ooMsrocsors tho turn down or roduoad oapaoity oporation oaaaot 

bo naintalnod below 60 or in ooao oaaoa 6& of tho ratod oapaoity. 

11M atop by atop performance toot proposed illustrates a 1,000 tona par 

day •—null plant (oparatlag with a turbino eoapreaeor)whioh under noraal 

oonditlono takoo throo daya to raaoh full oapaoity in oporation. 

Ttll Win 1 * 3 <•***** *f**r •*••* êUri u0» 
Duration of tho toot runt 10 days allowing- 3 daya atart up 

oporation 
Produotlont 6,500 tona 

font Ban 2 - 6 aontha aftor plant atart up 
Duration of tho tost runt 10 daya allowing 3 says atart up 

oporation. 
Productions 7,500 tono 



Xa oaao tao imi rana «uno* prodaoo im faaraatood tonane», 

im following ooaaofaoaooo for Uquldntod éaaafoo mail apply,   tao 

fiorati«« donot» "a" M tat aotaal teat proáneod to aoooptaolo 

quality apooifiod in ta« eoatraot« 

Toot fern 1 - 6,500 toao z ft|¡ i      z 1» OS Bollara« 

- T,500 toao z ^aift      z 100 01 Dollaro 

-10,000 toao z 10fo-*    z 100 Ul Hollara 

o    UM 100 !» fiDllaro wao aaaaaod ao boia* tao producod oa-oirito 

ooot of loiniii por toa without profit« 

aaould   tao toot foil,tao ooatraotor «ill pay tao llfoioatod 

»a and oorroot tao ploat «itala tarot aoataa to bo road/ for 

tao aast tort na.   If tao ooatiaetor ooaoo «Itala 10 por ooat ef tao 

proaaotloa tarfot faaraatooA, ao lo poralttod to ropoat tao firot 

toot roa vital* tuo vooko«   If «Itala two «ooko (tao ooooad roa) lo 

ouooooofttl, tao poanltjr «111 oo voldod.   Such a olaaao «111 aot 

oo opplloablo for tao oubooquoat Ho.2 aad Ho. 3 toat runo. (If tho ooatraotor 

lo ouooooofttl aad oon doaonotrato   both toot run 1 and 2 eapaoltloo at tao M 

UBO, BO eoa forofo tho nohodulod tort na ao.2 but not ttit run Ho.3.) 

• 

Till HVnl ì • 12 •tfttaa aftor plant «tart up * 

Duration of tao toat mas 13 oayo allowlaf 3 dajo 

for otart «p oi>oratlo> 

Prooaotloai 10,000 toao 

s*  
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In tho period between the toot runt, tht plant 1« aspeóte* to 

nM,ltt •*•*»«• production nit achieved during the laet toot rua parfera»«. 

Tliio MOMO AÄ prftotio, that tho plant will have to he ahnt domi. 

Hewevor, if tho plant hao to bo idlo or dooo not produce ai M average rate 

of tho previou» toot run perforated, tho oontraetor will ha pönal i Md 

M por tho fornii« for tho applicable toot rua ao liquidated da*a*M 

for tho ftilJr«eha*ilod production of thio period on tue d*ilj he.i«. 

eaould oao of tho toato or aore fail, however tho production 

figuro« of tho proviouo poriod provo that tho plant can roach a oortaia 

capacity, i.o. tho «duel production aohleved io highor than tho 

production roachod in tho toot, thon tho baoie for oaloulatinf 

liquidated daoagoo will bo aotual production figuro«. 

Airinc tho propoood toot mu, tho contractor ha« tho ohoioo 

of providing hi« own «tart up orow to operato tho plant or oaintain 

a Mporviaory «taff required to control the operation with tho ou«toaor% 

ope rat ion.Tho ouatoaor will, however, bo re «pönal »lo to provide 

the peroonnol required a« well ao oervieo« of 

a) laboratory crew to provide analytical control date a*d 

product quality teetaf 

b) utilitie« required by tho plant) 

o)     •aiatonanee orow oovora^e for all ehlftr.. 

¿SSSallaSS 

The extended teet run procedure ia aiaed to próvida tho f allevia« 

advantage« for both contractor and cuoi« 
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ft)     A thorough Urtine of tha plant earing four asaton» and 

mmlttf is of »11 equipment   under control ltd conditions and 

supervision* 

b)     Improved trainine for tha customers oparatinf and nsnafsment 

paraonnal who ara now to th« operation* 

o)    A chano« to meet cuarenta« a for raw materiali utility and 

oataljrot consumption undar supervised control of tba contractor| 

d)     Verification by the contractor that all tha equipment purobaaad 

fro« suppliers aaat thair 12 aonth guarantee or warranty provi dad 

with ihn supply. 

Tha prioa to bo paid for this extended period shall bo covarad in 

tat parohaaa prie« of tha plant.   In aoaa oaaaa it oan ba covarad 

by a »aparata mans foment contract proposed by tha contractor.   This proposal 

should ba of interest to developing countries and in particular these who 

introduca new technology to their countries far the firnt tine. 
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