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EXPERIENCE OF ENGINEERS INDIA LIMITED !
IN CONTRACTING METHODS i
|

Engineers India Limited uas registered as a Company in March
1965, The primery objective of this Company has been to establish, !
provide, maintain and perform engineering and related technical i
and consulting services for petroleum projects, petroleum refinerios,
0oil field developments, oil and gas pipe lines, petrochemical |
facilities, chemical intermediates and similar industrial projects.
The Company was initially formed as a partnership betweer Bachtel
International Corporation and the Government of Indis. In tha yser
1967, the Covsrnment of Indie purchaasd all the shares held by
M/e Bochtel International Corporetion and since thsn the Company
hes besn functioning as ® wholly owned government Company. ; ;

While inths initial years, the company was mainly engaged in
sxscuting refinery projects, over the years the Organization has
acquired considerable expertise and todey EIL ie capable of
providing varisty of technological esrvices to industries other
than refineries and petrochemicals. Todey, four of the major
sssignments of EIL are in the fertilizer field. EIL services are
currently being utilieed for engineering, procurement and
construction of four lerge size fuel oil based fertilizer plantes
in India. Besides thie, EIL serves other industriss like Ocean . i
Enginasring, Pipslines, Non-ferroue metallurgy, pstroleum refining,
Petrochamicals, etc. Special capabilities axiet within EIL in
areaa such as design of heat and maes transfer equipment,snvironmental |
enginsaring snd procese dssign in eelectsd ereaa. Similar to other
larga eize coneultancy organiesatione, aupport earvices such as
planning and schsduling, cost engineering, scale modelling, ayctamse
enginaering and slactronic data processing ere svailable within the
Company. EIL at preaent has its conatruction offices at eight

|
|

me jor locatione within India.,
|
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EIL provides & variety of technological services including
process design, technical reporte on specified projects or tech-.
nological problems, detailed engineering, equipment design,
procurement, inspection, expediting of hardware for projects,

comprehensive project management, start-up operations and specialiscc
maintenance services.

Total value of projects handled by EIL ®o far since its inception
ie over R. 14,000 million. EIL employs today ebout 2800 personnel
of which asbout 2200 are technicelly qualified personnsl. -

Iypes of Contracts

Broadly spesking the contracts so far entered into by EIL are
of two types. Cne is a contract on a cost reimbursible basis
wherein the expenses incurred on the sxecution of contract by EIL
are reimbursed at agreed man-~hour retes for office work and othere
et actuals by the Owner. The other type is ths lump-sum fixed price
contract in which cess EIL undertakee to diecherge all ite contrace
tusl obligations for fixed price. Ffor many of the assignments Jlike
technical reports, enginsering, procurement eervices and conetruce~
tion supervision services of specific and well defined nature, EIL
hae been entering into fixed price contrects. However, there are a
few of our sssignments which have involved coneidersble number of
wan-houras and participstion by practically all the departments
of EIL for which EIL has entersd into cost reimbureible contracts.,
Whether the contract would be fixsd price or cost reimbureible type
hee been primerily decided according to the choice of the Owner,
Some of the coet reimbursible contracts have an sgresd ceiling price,

Initially, EIL started on major sssignments on cost reimbur-
sible baeis. The ownere opted for this type of contrect, coneidering
the sdvantages inherent in euch contrecte,
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EIL has been essociated with some of the large size petro-
chemical projects in India right from the inception &nd has narti-
cipated in even defining the scope of the projects and esatablishing
their feamsibility. In very many cases where the projects havo Geen
Government owned, EIL has done considerable amount of project
planning work which normally is undertaken by the Owner. In some
of the ceses the Owner company has been formod after the preparatory
work done by EIL. Because of this special relationship betwoan
eome of the clients and EIL, the Owner has often found it convoniont
to engage EIL uith a flexible scope of work for the whola: projoct
on e cost reimbursible basis.

EIL's experience shouws that where there is & mutual and good
underetanding bstween the clisnt and contractor, this form of
contracts can be executed smoothly. The main edvantago of such
. @ contract i{s that the ecope of the work can be altered by mutual .
diecuesions bstween the contractor and the Owner, The Owner is at
liberty to introduce technicel alterations in the project
echsme at any intermediate stage. The changse in the ultimate
enalyeis may prove beneficial to the project, For example,
conaider s cess where during the course of sxecution of the prnject
@ new process modification or s new design concept has beon triad
on @ contemporary project elssuhere and thie process had: not boen
proved at the time of entering into the contract. If the ouner
after s careful and detailed study of eoms of these alternative
deaign, reaches a concluesion that the alternative deeign will poy
him in the long run although initimlly this msy sntail additional
axpenee on him, it would be quite proper for ths owner to introduce
such a change in the project scheme, sven st ths intormedicate
stege of the contract.

As esgeinst the advantage of the coet reimbursible contract
mentioned sbove , difficulties can ariee in the sxecution of theu
cost reimbureible contrect in certain cases where the echeduls in
tight and conditionsd by sxtrensous reasons. In such caoes rvery
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change order iaesued by owner is an impediment in the progress of

the work and even though the cliesnt may be prepared to bear nocessary,
costs, it may not be possible to accommodate the change within the
project time schedule, Furthermcre, it may happen that this
privilege of altering the deecign scheme of project be overused by

the owner. In the administration of the cost reimbursible contract
the owner burdene himself with ths additional tasks of choecking

of the contractors/sub~contractors costs and vendors coste in drtail,
The owner therefore hes to sufficiently equip himself to handie this
work, Otherwise payments to tho contrectors and sub=contractors/
vendors ste. can get delayed inordinately and work may euffer,

A fixed price contract with well-defined scope of work has been
found to be fair to either side although it lacks flexibility of
the cost reimbursible contract. It is howsver necessary that the
ecope of work to be performed by the contractor is well-defined,
Furthsrmore, the project in such cases has to be well ronceived
in all ite detaile of technical parameters. Ths owner has also to
ensurs that such of the works for the project which are included
in ths contract and are the obligations of the owner are exscuted
well in time and in the requirsd sequence in question. Successful
functioning of a fixed price contract is very much dependent on the
isaue of the proper tender enquiry, propor analysis of tendars received
and sneuring that the scops of contract is comprehensive in
relation to the objectives in mind. Thie obviously sssumee that
" "the Owner has the neceseary expertise st his command.

. It ie well known that fixed price contract aleo end in many
piynonto for extra cost clsime. Thie ie to a limited extent is
unavoidable., Even with the beet of planning, zhanges of minor
" nature will ocour ;nd'nddltional work needs to be done during the
course of execution of the contract. There ie however a denger
of this getting etretched too far in the cease of {ll~conceived
projects. The owner therefore hae two slternatives - The first le,
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not to introduce the.change and live with a workable but an
improveble scheme or secondly accept an unreasonable price and
terms and unavoidable delay in the project schedule., Both of
these are predicaments, It is best thersfore to conceivs the
project properly and frame the tender enquiry with meticulouus care
oo that changes proposed are minor and minimum.

lender Enquiry

From what has been stated above, it is clear that in the case
of a fixed price contrect, the content of the tender enquiry and
the snalyeis of ths tender is a very cruciml exercise to bo performed
by the ownsr and this can be worksd to varying degrees of perfection
depanding upon theexpertise available with the owner. Since in
thie Seminar, therse is a separate forum for discussion on this
subject, it would not be necessary to go into details here. However,
it necessary to emphasize that the tender enquiry for such cases
" should conform to the following norms,

The scope of the project needs to bs properly defined in the

* ‘tender enquiry., Thie ie by no means e simple task, Besides

~outlining ths component units of the project and mentioning their
cepacities, it sometimss becomes necessary to broadly describe

the process and bring out the design philoeophy preferred by the

- owner., For example, it ie not enough to eay that the scope of

tender is to build an ammonis plant of such and euch cepacity
atarting from such andsuch feed atock. It is aleo necessery to
mention if the owner has certain process preferencs with regard

to geeification, gas purification, synthseie loop and other technical
peremsters of the ammonia Plant. Some ouners heve their own

- philosophy with rsgard to the energy utilisation within the ammonia
plant and tha steam level concept. In some cases, ownere consider

. it expedient to define which of the rotsting equipment they would
prefer to be eteam driven rather than slectrically driven. Sometimos,
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where they are uneble to decide on this, they could indicate the
situation of power reliebility and cost at the place where tho
project is to be inetalled. In some cases, the ouwner indicate
their catalyst preference also, likewise, owner preference if any
for certain major critical vendor items like compressors, etc.
should be indicated to the tonderer.

There can be restrictions which are imposed on the owner by
way of particular conditione prevailing in the country. Regulations
governing enginesring design have to be inveriably brought to the
notice of the tenderer ss for example fire protection rulee,
sxplosive scte & pressurs vessel end boiler code rules ss defined
by the country's statutories.

Qesign Basie

In the foregoing discussion, it hss besn brought out that it is
sssentisl to spell out the project paramsters accuratsly right in
the bsginning i.e. when the invitation to tsndsr is issued. This
need to bs definsd still better in the contrect documsnt. With

this in view., EIL has slways found it useful to have a tschnical
sddndum to the contract document. This technical snnexurs

describss ths project scope in much greatsr destail, both descriptively

es woll as with the help of preliminary plot plans and preliminary
drawings whers nscessary. In addition to this, it has bsen the
practice in EIL to establish a detailed design basis for the
projsct by discussion with the clisnt. This is an extensive uwork
end the parsmeters definsd as a result of this discussion cover a
broed rangs of topics such as agreed climetological and soil data,
utility specifications and qusntitiss, functional spscifications of
major syetems such as stsam, watsr snd sir electricsl perametore,
codes end tolersnces to bs used in epscial csses, rulss governing
selection of particulsr typs of electricel squipment for ocrtaiq
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usege and e host of other deteils which have a besring on the .'
engineering of the project and selection of equipment for tho
project.

n nd W ntees

The guarantees called for by the ocuwner are generally of tuwo
types ~ one is the performance guarantee with respect to the quality
and quantities of production achieved, mechanical performance of
equipment and tha other ie tha guarantes of schedule. In most of
the projecte executed by EIL, the gusrantee for procees performence
has bean given by the process licensor. EIL has been Quarentaeing
the echedule for completion of its own work and in some of tﬁl C
recent big eize jobs, echedule f or completion of the overall prnJaet
aleo.

It ie EIL's experience thet uwherever a schedule for anohlﬁxcll
completion hee besn given, the term 'mechenical complstion' needs -
to be clearly spelt out, 'The moet accepted definition of mechanical
completion ie the complestion of installetion of ell the herduare.
This is a etage st which the initiel operations euch ae fluihing,
cleaning, etc, can commence and the plant is reedy to teke in tho )
various streams of raw materisle ahd intermediate products
preparatory to commiseioning operatione. In reletion toa
perticuler project, thie can be epelt out in greater deteil. . wﬁon
it was 00 done it hae led to leseesr disagrsement in untnbltnhlng the
" date of mechanical conplctinn. '

In two of ths EIL's major contracta, the date of mechanicel
completion is not the contractual completion date. In theee
oontracte, the completion date ie the date on which the plent {s
reedy to taks the rew material (faed etock) in for proceesing-

In such @ case there ie & poesibility of certain of sctivitios
like pre-commiseioning and commieeioning to be the responsibility
of the owner., To the extent that the owner hae to pley his part

-——— -
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in this area there is lesser control possible by the contractor
for achieving the contractual completion date.

The experience of execution of several projects by EIL raveals
that it is the mutual adventage of both parties if the articles
relating to the change orders, extra work, initial operation and
acceptance of the plant, repair and replacement of hardware which
gets damaged in the course of commissioning and the owner's
obligations are properly spelt out in the contract. The implica-
tions involved herein may be briefly discussed as follouws:

It becomee aome times difficult to argue out a cass that
certain work assked for by the ounsr is within the work contracted
or ie extra work. This is specially eo in those cases where the
design busis or the project parameters ara not properly spelt out
in the contract. As stated sarlier, if the technical annexure
to the contract is written out carefully, this kind of difficultiee
cen be avoided. With ths help of technical annexure, it can
aluays be demonstrated whether what is being asked for by ths
éwnnr-conntitut-o an extra facility which is not described
in ths technical annexure or whether thers has bsen a change in
the design basis with respect to the basic capacities or change
in the rew material quality or, whethsr in the course of executicn
of the ownsr has discovered rather lats that the climatological
conditione or eoil conditions as disclosed to the tenderer are ir
error or whether the owner is eseking to introduce some change
as an improvement over the design for which he hae contracted. In
view of this, EIL has found it very ueeful to write out the
technical annsxure to sny contrect with utmost cars.

Depending upon the ocontract, in some cases after the mechanical
completion, the ownsr take overphysical poeseseion of the sections’
of plente for initisl opsretion. In moet casee, the initial
opsration is done under the guidance of ths contractor although the
opsrating pereonnel employed belong to the owner. Ouring this pariod,
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if the contract is not properly uwritten out, disagreements between
the owner and the contractor cen arise. The contractor interpretes
that since the owner is in physical possession of the plant, any
damage which rasults due to mal-operation, theft, etc. is to the
owner's account, The owner tries to maintain that since the
operations are not over and the guarantees are not proved, the plant .
cannot be considered as handed over and although physically it is

in the custody of the owner, the responsibility of material looses

is sssignsd to the contractor by the owner. These difficulties ehould
therefors be foressen and the relsted contrsct clauses should be
suitably worded.,

In Indie as elseuhers also, the ouner has to.discharge certain
obligations to meke it poesibls for the contractor to smoothly
perform his work. Besides the facilities, etc. to bs provided at
the site, some of the significant obligations which inveriably put
the contractor in difficulty, rslats to timely approvales by the
pwner for certein actions propossd to be taken by the contractor.
Thess ars numerous in cass of cost rsimbursible contracts - for
exampls, approval to purchase recommendations, approvel to appointe-
‘ment of csrtain sub-contractors for site work, approval to certain
engineering documents, etc.

- Besides granting timely spprovals, the owner in India has also
to perform an important function in obtaining csrtain statutory
clearancss from Government bodiss. - These sither rslate to import
of machinsry or approval from Boilsr Inspector, Fsctory Inepecter,
Electrioal Inspector, Explosive Inspector, stc. If the contract {s
not properly worded, the owner interprstes that thsse bs obtained
by the contractor. In most of the works EIL has been exscuting,
the necsssary technical documentation work for obtaining the above
-upprovnll ars prepared by EIL and EIL assists the ownsr in obtaining
thees approvals., So far EIL has not sxperienced sny diffioculty
in this regard, '
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In generel it cen be stated that all difficultise of thie nsturs
osn be resolved if a proper coordination procedure is drawn out at
the commencement of the job. Thie coordination procedure is not

a contractual document but only a memorandum of understanding which
spells out the mode of operation in the course of execution of the
contract and ensures proper communication and working on an agreed
bseis, EIL has found this very useful. The subjects covered by

e typicel coordination procedure document consist of correspondence
procedures, dietribution of documenta, listing of documents
requiring ounsre spproval, procursment procedurs, tsnder selection
procedurss, delegation of pouere to ths personnel on the job,
procedure for raising change orders, progreas reporting, monitoring
and inspection by clisnt and many other identifiable details
relating to ectivaties whersin an interplay bstween the owner and
contractor is sssential,

SALT JAN®
D.M.C.lL.









