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PRE-CONTRACTING PROCEDURES FOR
TILIZER AND CHEMICAL PROCESSING PLAN

Qhisstives of Pre-contracting Procedures.

1.

g.

8,

.

The objectives of having defined pre-contracting
procsdures are really to lay down 8 methodology to

be followcd under which the potential contractors feel
that they are getting a "fiar deal'.

In addition and this is particularly important for
publiec sector organisations, fair play in contracting
should not only be dcne but it should also appear teo
have been done. This is an essential part of
sccountability.

In Private Sector projects, where the entire financing
arrangements are of a private nature, obviously detailed
Contracting Methods are not required. In fact many
large companies tend to go to the same know-how ahd/er
tngineering suppliers, who have built them successful
plants in the past. This is an acceptadble procedure
when an individual haes control of all the funds. With
current costs of Fertiliser and Chemica)l Plants,
developing countries saldom have such cntrohrencurl.
In general loans from International Agencies are
needed and in all such cases, proper pre-contracting
?teeciurOG have to be followed.

The present document lays down a nmethodology for such
procedures and because it has been undertaken by & |
pudblic sector Cerporation is naturally aimed at pudlie
sector projects, but is equally valid for other pro-
jects. ‘

The document has not detailed Appraisal Methods for bdids.
Since this is a more controversial subject and is deing
ssparately discussed. An appendix to thie document detail-
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ing the draft sppraisal methods suggested to the

Board of Industrial Management, is given as a
suggestion.

Plapning for the Project.

?.

The results from an operating project cannot be

Detter than the oxtent and quality of planning and
execution which had been undertaken for the preject.

A number of persons and agencies are usually involved
for the setting up of a prejeet. Each one has its

owi limitations and bdias. The planning has to be very
discreet, objectives nced clear definition. A thorough
knowledge of the needs, expenses for the project and
preconditions for technical and commercial success is
necessary. A properly conceived, thoroughly studied
and completely defined paranmeters of the project are

a mist, not only for the success of the project, but
slso te draw up proper documentation for tendering and
Contract. The appraisal for a new project need in-
tensive and extensive study of the market(loecal and
export) requirenents and projections followed by &
feasibility etudy.

The feasibility study ehould be carefully prepared and
all relevant data should be procured. This data
should help in deciding on the plant sise and its eco-
nomics, the sources quality amd extent of raw
naterials and thoir economics; the availability of
services like fuel, power, water, steam and the way
these will be provided. The most economic process
which has sufficiently established its soundness for

‘mormally, at least 3 to § years depending on the

complexnity and project eise; suitability of site

and means of communication (Road, Rail, Water-ways,
Telephona, Telex ete. ) available or required to be
developed. Having dueidtg on the site all relevant
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weteovrloginal,soil and stratographic data should be
collected. The foasibility study should also give

broad outlines of equipment, land needed, civil works
required, a preliminary estimate of project
implementation schedule, ncads and type of personnel '
and services for implementation and operation proposed
financial structure and prcliminary estimetos of the
project cost. Depending on the availability of manpower,
exparience and machinery rosources. It should also advise
on the extent of local and foruign involvament in the
project implementation. It should, also identify if
there would be need for spocialisaod training of personnel
for implomenting, crection and operation.

A thorough and objoctive study is a pre-requisite

for a successful venture. In particular, in analysing
various alternative processes, cnough consideration
should be given to the history of oporctions and
perforrmance of plcats dascd on these processes. In the
absence of sufficicnt published information and personal
experience, it is certainly dosirable that & team of
two technologists (in the same or clos«ly related field
or parsons having sufficient tochnical background)

- are deputed abroad to examine the operational charac-

taristics of such plants. 8Such a team should visit

at lesst two similar sizod units based on the more
viable process, hold discussions atout the performanca
of the process and the equipment and see for themselvas
(it possidble) the operational record of proauéttoa .

break-downs and on-stream factor of the plant and neek
the advice of the operating plant engineers to guard
againet pit-falls.
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At a very onvi} stage in the project, a decisioen
must be nade as to the type of Contraet which it ie
preposed to consider.

Tender specifications for process plants can
be of four basic types:-

(a) Tendars for know-how and basic engineering
only, with all the éetailod'enginouring and
procurement being undertaken in the developing
eountry. This is where, largely but not entirely,
the equipnent is to be manufacturcd within
the countery iteelf.

. (b) Tendars for fixed pricc on know-how, basic and
detailed engineering, and for procurement
services with the actual procurement of equip-
ment for the plant Ddeing undertaken on an
individual item basis, with the client par-
ticipating in the procurement. This is the
preforred method of the VWorld Bank, ADD and
most financing agencies for large projects.

(¢) Tenders for the supply of complete plant and
cquipment within spocificd battorylimits,either
on a C & I or FOB basis.

(4) Complete turn-key contracts imeluding erection
and Civil Engineering.

~The cholce of the type of contract must vary from case

to case. Normally plants of a standard type and
costing less than $10 million are tondered for on a
somplete plant supply basis (9(c)above) and large
projects are contracted with fined fees, and actual
costs for individual equipment(9(d) sdove). Mowever ia
eertain cases such a refineries, the turn-key wmethod
(9(d) adove) is fairly standard.
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One additional constraint which may sffect the ehelee

of the type of contract must bs mentioned. This is '
the question of the avallability of foreign enchange.

1f foreign exchange is short, and local money freely

svallable, contracts of the type rcquiring a maximum of !
lecal manufacture (9(a)above) or & mixed purchase of

equipment (such as 9(d) above) sre less expensive in

foreign exchange. If the reverse is the case, then &

tura-key project could be considered. It should be

emphacised that the higher the risk of the Contracter,

the higher will be the cost.

18,

Before asking bids from all and sundry, it is desirable
to limit these only to such Enginesring/Equipment

sanufacturing compenies who are sufficiently conversant
with the wvork, have enough eound experience in similer

projects, can provide ~uffi:i.nt references v uay
and performance data of the plants set up by thes.

They have sound financial position, enough availall
engineering manpover to be allocated for the project, had
enperionce of soetting up similar sised plants preferadly
ts countries of similar level of technical advancenment.
This is particularly necessary vhere the project cost is
$1.0 nillion or more. No company who has built less

than two plamts in similar/larger sise for the samne
product, should be considered for the bida.

Ia order to obtain best responsc to explore the econpe-
tent bidders, it is advieable te put a notice in a
eouple of Buropean/American and Japanese newspapers,
Pinsncial/ Technical mewspapers or Journals having large
eireulation., Copios of netice sheuld alse be sent to the
foreign Embassies of such developed sountries where
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reputed engineering/manufacturing companies for

- Engineering or manufacturing such plants could be

situatod. In the case of the centrally planned countries,
fncluding, off course, the cmbassies of China, U.8.8.R,

and East European countriec, & direct contact can be '
made through the embassies with the relevant export
organizations.

The prequalification notice should contain particulars

of the projoct. Capacity product, particular process

4f it has boon saeloacted; otherwise it should request

outlines of the procoss which the interested bidders

could offer, project location, approximate date of

starting work on the projact, and the type of contract

which is onvisaged. Somc information on the method of '
procurement, last date for the supply of the informa-tion i
requirad from bidders and addross of client to whom it

is to be sent.

The notice should rcquest information from the
organisations intorested to bid on the following pants:-

(a) Past exporisnce on similar plants,

(b) Presont work load and availzbility of personncl,
or i{f Contract rcquires construction or other
ocquipmant, availability of equipment.

(e) Location of sach plant or equipment supplied
by the bidder,

(4) Capacity of each plant or oquipment supplied
by the bidder, and know-how on which based

(o) ldentification of plants using the offered
process or equipmont.

(£) Date of start-up of cach plant(actual or
planned), and on-stream factor during each of
first 3-years, for operating plants.




Whether any of tho plants using the process
or equipment can be visited by the engineers
of the Corporaticn, . and if so, the notice
period required.

In tho case of plants in operation, the exact
function of the bidder in each case(Engineering,
Supply of the entire plant, supply of parts

of the plant ete. ), should be requésted.
Whether the Contractor proposes to use outside
partners, Consultants etc. If so particulars

of such parties.

Experience in devsloping countries, including
references ofeth:r chemical plants than the type
requested.

Last Balance Shest. This may be waived for
Private Limited Companies. In the latter case
some indication of financial pesition should
be obtained.

Bank References.

Whether Companies are involved or have been
involved in any litigatien. However, while these
are being clarified, issue of tenders should
not be held up to other bidders.

The notice should preferabdbly provide enough time to cnable
the intercsted bidders to submit useful information. A
peried of $5-0 weeks should be enough unleas the client

is in an extra-ordinary hurry, when the interested parties
eould be requested to send in information within 3-4
weeks.
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As a result of information which may bo received on
the issue of such prequalification notice, some
companies who have sufficient and good references in
similar projects, sound financial position, enough
competent technical manpower to spare for the job,
can be identified; so that bids for the plant are
restricted only to a few prospective and competent
bidders rather than to all and sundry.

'!fﬂ documents:
17. While the notification has beon issucd and evon before

that, tha client should by himsalf, or uith the help
of a competant consultant, draw up a comprehensive
tender document. This document should include every
information about the project, client and that required
of tho bidder:-~

(a) Complcete details about the proposed project
gshould be oxplietly provided viz., capacity of
plant(whether in single/multiple streams),
product with spocifications(with valations if
permissible), available raw materials(or raw
matcrials proposad to b: procured) with their
specifications(the specificatiops should
be sufficiently reliable and representative),
fuel and other utilitios and their availability,
financlal procedurcs and payment terms,project
location, informa tion on sponsoring agency,
and its relation with government or other
organisatiens, 1limitations to be kept in view,

The tender spocification should also state:-

(3) Thae 2ropasct areas for che staTage 9f ravw

raterials and auxiliary oaterials(if reguireld

on site),intormediate products and finished

products with proposcd capscitios(thesec off

course could be changed depending on the final
Gc:iga ascceptance)as well as the type of the storage.
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4
(b) Type of handling facilities for the storages,

(c) Any special process, product or effluent
troatment which the client desire to specify.

A kriar'doaeripticn of the financing arrangements, with
any restrictions in bidding, if suppliors craedit is re-
quired it should be stated along with proferred con-
ditions.

The data on site should be sufficiently complete viz avail-
able arca, topography; any infra-structure if available;
comnunication facilities(Road/Rail),the potential

and limitation of transport mcans for carrying largest
sised aquipment(in size and weight), materials and
products to and from the sitc to ports/other places.
Monthly meteorological data of site in pafticular and
monthly average metoorological data of the country;

.ia general seismic data; data on dust storms their
frequency, intonsity maximum velocities,suspension and
period of occurrence; effluent disposal methods and ,
munieipal regulations(if any), soil and sub surfaco water
data, source and quality of water, extreme temperatures of
water during summer and wintar.

The tender should also definc the Battery Limits of the
plant, facllities of packing, intornal movement and

for power production ({f necedcd) or its equipment.

Hention should also be made usbout preference for the
design standards to be used. In casa if specific national
standards for cortain a&uipmenta sre required, these

"should be stated.

All utilities which are to bLec included as part of the bid
should be cloarly spacificd. In case if canal/river water
is to be used, then wator analysis over the year togsther
with seasonal variations in flow should be stated. The
type and composition(including any harmful components)
of Fuel to be used should ra stated.
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22, The l1ist and lp.;ificltipﬂ. of squipment which can be
available within the country and Government rostrictions
en the import of cortain items of equipment alongwith
their specifications should be clearly indicated.

23, In case the bidder is expoctod to arrange: site Management
and or erection supervision, then the extent of his
involvement should be stated and he should be expected
to give details for the service.

r {8 The bidders should he roquested to give dotailed in-
formation and accept the conditions of the tender
regarding typs of contract(whether Engineering,Cost plus,
lump-some, turn-key etc.).The bidder should confirm that
they are bidding for the procoss selected by the client,
In case if the bidders offer a different process they
should state so and explain the comparative advantages
of the process over that requestad by the client. A new
process, which has not proved its success in at least
three different plants of similar size shall not normally
be accapted., Same is to be considered for the know-how.
The bidders should agrec with the financial terms and
restrictions(if any) or may suggest reasonable nodifications.

2s. The bidders should be requestcd to cxplain the process
(wvhether that requested or the alternative being offered)
in dewmil with flow diagram, depicting conditions of
mass flow, temperaturcs, pressures and compositions at
various positions in the process. They should include
consumption of materials and utilitios/unit of the
product or per hour or per day of operation. The
specifications of mntoﬁals, utilitios and products be
explicitly stated by the bidders. Conditieno,quantltinl.
quality and method of disposal of effluents(if harmful)
should be explained.
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27.

28.

29.

30.

“

The bidder is expected to dotail the sarvices which
may be raquired of him under the type of the

tonder, For cbntracts of the total supply of equipment,
within the Battery limits detailed list of all the
required equipment(if possible rough sizes and approxi-
mate waights be given in any casc these will be
required for the larger pieces of Equipment) with
materials of conctruction and numbers of each,stand-dby
picces of equipment which isconsidered dasirabdble for

~the smooth operation of the plant.

The exclusions must be specifically stated, It will
be understood that excluding the stated axclusions

the rest of the equipment offered by the bidder should
form a complete operateable plant. Any piece of
equipment necessary for completion of the plant,within
the Battery limits not detailed nor specifically
excluded in the bid will be on account of the bidder.

The type, class(preferably maker also) and list of
complete instruments for measurement and control
nedcssary for the efficient and safe operation and
control of the plant should be provided. Vtherecver
manual control is involved, it should be specifically
stated. Dctails of control panecl mountad instruments
for control with their modes should be detailed along
with their system(pnoumatic,electrical or electronic)
of orking.

The oxtent of cssential spares(detail list itemwise)
expectod to last for the initial 2 vears requirements
be given.

The bidder is expected to give the following
informat ion also:-

(a) Design Capacity of cach unit of equipment of
the plant(for all major units).
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(a)

(4)
(o)

(a)

(b)

o wem b hem o ome e . e mem L

-12

Normal operational capacity of
equipment and the plant as a vhole.

Guaranteed capacity of pldat unite(of in-
dividual process units) and the plant {tself.

On stream factor of each plant unit,

In case of the moving/rotating equipment,

the type of drive; and type of machine

(viz centrifugal/rcciprocating compressor,
platc/packed column,tube and shell/plate
type/coil typc/jackcted heat exchangers etc.)

The bidders must statoe special conditions and
specifications of supplies and services
which they cxpect the clients to provide.

The paoriod of delivery with break up of
schedule(Bar chart)for various activities
vis. Engincering, cnquiries, orders,

- inspouction expaditing and procurement,shipping,

(e)

layout, civil work at site, erection,
commissioning and guarantess test should be
given and extant of accuracy on these

time estimates should be stated.

Method of procurement(whether it will be by
ordars jointly by the Engineers and Client/
client,{f terms of payments need modification
than those stated in the tenders, commission
to any agonts onh placement of orders
(perccentage, currcncy and particulars about
the agent) . whether procurement will be done
by international bids for squipment(in case
it is a condition of the loan giving agencies)
or by asking limited bids from some selectad
vendors, oxtent and statement of proprietary
items of equipment.

Exctent of equipment which may be possidle te
purchase locally. |
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(d) Wherever the bidder censidor Deviations

from Tendcr roquiraemonts to be necessary
(including Design Standards), he may
expressly statesc in his offor and prefer-

_ably provide an indox for all such doviations

" ¢o allow proper check.

32. The bidders should also give the following information: -

(=)

- (b)

(c)
(48)

(e)

(f)

(e)

Registered Name and legal address of the
bidding company. exccutive to be directly in-
volved with the project and the location of
the dosign offices.

Detail of axperience in the particular field

viz 1ist of all plants for similar process with
sizes; dates of contracts, start up and

reoaching of 1008 capacity,on streanm factor,
plants using the proccss as offered, and the
plants which can be visited by representat ive(s)
of the client on prior notics.

Exporience of key personnel who will be assigned
the project work.

Present vork load of thc company and prospective
loading.

Arrangemonts that the company could make for
training the persoanel of the client in
procoss,maintenance and quality comtrol.

Agents(Associatos of the bidders in the client's
country) and commissions payable to them.

Arrangement of purchasing equipment with in
the country of the cliemnt.
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In doveloping countries the degree to which Guarantess
have been obtained in a contract have often governed
the succoss of a project as well as its timely
implementation. Thereforec Guarantees should be ex-
plicitly enunmerated in the tender spocifications,
Although all the typos and extent of guaranteas may
not be forthcoming. In such cases a clear indication

_ should be provided for "Absolute Guarantees"

and whilo deciding on the bids, due importance should be
givon to the bidders who undortake this commitment.

The bidder is required to oxplicitly state guarantees
both Absolute and Penaltiable ones. The absoluto
guarantoes should be that for capacity, product quality
and offluent quality. Thasc have to remain within the
1inits spocified in the tender. In casc of varia-tiona
from the limits to the extaont of 5% in capacity and 1%
in specifications the bidder will state the Penalties
payable for such yariation upto the stated limits.

The plart will not be accaptadble below 93% capacity.

In case i{f the total plant consist of a number of units
which are being offered by difforcnt biddors then
guarantecs for 100% capacity and quality must be given
by the bidders for each plant.

The adsolute guarantoes desiroed for'effluento will
depend on the plant location,municipal/state laws,
facilitlcs for treatmoent and disposal which should be
provided in the tender.

The biddor must specify penalties for defaulting in
commitments which effect the schedule of supplies and
the cost of manufacture from the plant. These consist
of faators like documents giving load dravings for civil
enginecoring(as i{dentified in Annexure 1). Timely supply
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of management, orection and start-up personnel
consumption rate of the raw matorials, catalysts,
utilities, quality and quantity of harmful sffluents.
These limits must comply with the guaranteos mentionad
in the bid. In casec of variations on tha actual
guarantco tusts, thasc variations will be liablae to
penaltios: rato of which the bidder must state. The
dotails about penaltias can be discussed at the stage
whon contract is being finalised,

The tenders must spaecify the minimum period to
demonstrate the guarantees tha mochanics of guarantee
tests, domonstration of the mochanical soundnoss and
stability of the plant. In tho conditions existing

in the devoloping countrics the plant itnbility should
be demonatrated at least for a period 15 days and ,
guarantee tests run for at lcast 7 consecutive days;
although it will be dasiradble to have these dcmonstrated
over twice this time. Vhere the plant is producing

more than one alternate products than the guarantec
tests on cach product be demonstrated for at lcast

3 continuous days. The proccdures for notification and
monitoring guarantea tests should be specifically laid
down in the ton’'or documonts, as wall as the Inter-
national lnaylyt.tc.al mathods to bo used.

The bidder muet guaranteo the supply of complete
plant with-in Battory limits particularly all other
equipment which has not b2en spocifically coxcluded.

All equipmont suppliaed under contract should be
guarantoed for mechanical soundnoss and against
mechanical dofecta for a poriod of 12 months after start
up or 18 months after supply of the cquipment. The
bidder should give/obtain warranty for useful lifs

in case of matorials like eatuynu.'Hsa.neuvuod carbon
ete. eotu.
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The tender must statoc the maximum liability(may be
10%) for non fulfilment of conditions except for
absolute guarantees, the latter will be subject to

no limitation.

The tonder specifications should request that the
technical proposal be scparated from the price proposal
and the latter be sent under & soparate sealed

cover. The last datc for the roceipt of proposals should
at loast ba 6 months(min.% months) from the date of

issua of tander specifications. If any oxtension is

considered during the pendoncy of the proposals, then
this may be communicated telegraphically to all the
intonding bidders.

The tonders should also lay down the date,time and place
for the public opening of tho bids. The tenders should
proferably rcquire a summary of the price proposal in a
form common for all the bidders.

Information required to enahle propor Appraisal.

2.

43,

L1

In order to comparc differont proposals, in the ultimate
anolysis the main factors are the total cost of the
proicct (angthe aquipment being supplicd), and the

cost of manufacture, '

1# {t is & turn-key project, and if all the major
elemonts of cost(consumption of raw materials and
utilitics cte.) are being guarantecd, the comparisen

is easy.

In the case of Contracts with total supply of equipment
C4F or F.0.B.(Contracts of type ¥c) above), the only
other major component in the cost structure would be the
Civil Engincoring costs. In such cascs an approximate-
size of all the process plant buildings,including the
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numbar of floors should be requested. If any equipment
requires concrete tanks or concreta basins, these
must also be raequestad to be clearly indicated.

In the case of fixed fec contracts, with cost re-
imbursable or direct cquipment purchase, the main
difficulty ariscs in estimating the overall cost of the
project. In tho event that the Contractor is prepared
to give a guarantec(gencrally an upper limit guarantec)
then this may be uscd. The entire draft appraiual'
method for tho Board of Industrinl Management is given
in Appendix I which discusscs this aspoct in detail.

Clarificetions:

“e.

It is often observed that tho oquipment detailed inm the
technical offer is either;

(a) short of certain pieces of equipment
(b) has been prapared in much larger or smaller
sizes than nacossary
(¢) type (c.g. for pumps,compressors etc.)not
stated
" (d) capacities and materials of construction
have been ommitted .
(¢) in case of moving equipment type of drive,
'rpnlctxoku.pcr mt. etec. not given.
(f) consumption figures for materials and or
utilities have been ommitted or given vaguely
(g) specifications of raw materials required,
product and effluents if different from

Tenders Specificaticns have not been indicated.

The bidders should explicitly mention soj

otherwise the specifications of tender shall be

deemeod to bo the basis of the offer.
(h) broak up of time schadule or any part of the
service(in har chart) may bo missing.
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These er any other Ltunnvof information missing

in the Technical offor need vory careful sxamination
and all such points causing doubt must be clarified
by issuing a questionnaire socon after the recoipt of g
the offer. The bidder should be requosted to roply |
to the clarifications acked within 4 weeks(or at least

to Major points which may be affecting costs). The

bidder may be informed that if {n addition to the

questionnaire sent to him, that as a result of further

examination of the offer somc more facts needed

clarification then he will bo informed latter. Early

replios will be assential to enable certain comparisons

between different offors ahcad of the date fixed

for tho opening of price offer. The changes in §rica

a8 & result of the clarifications submittad by the

bidder should be sont in a scparate sealed cover

(marked changes in price), since these will be opened

along with their main price offer.

The date of receipt of technical proposals and opening
of price bids should Lo separated by at lcast 10 waeoks
to enable tho client or its consultants to obtain
clarifications in cortain matters in the technical

ﬂgd proposal needing cxplanation from the bidders for
purpose of analysing all the bids on tho same level.
The entent of price differencos(+ or -)in the price of
the plant as a conscquance of clarifications re-
sulting in reducing/incroasing equipment could also be
obtainaed while nbtaining clarifications.

The teanders should state that the bidders at their
discretion could visit the cliont for clarifications on

tenders/questions arising out of their technical propesals.
The bidders may be informed to sond their representatives
(Lf they so desire) te witness the public opening of bide.
The tenders should imclude & clause that the client using
his own discretion can rejoct any/all bids without
sseigning any reason. '
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Fern of the Prige Offey: ‘

M4 Soening.
$1.

The tenders should provide that the price bids are

prepared in a detailed form giving feas/prices separately

for each item vis, ‘

(a) the fixed fees like Know-how,Engineering,

procurement, inspoction,supervision of
erection,crection(in case if it is to be
the contractor's responsibility),civil works
(as in oroction), Man month/Man day charges
for the contractors staff at site or engaged
for the job out of his home office,per dienm
allovancos and othar facilities for the
contractors personnel at site.

(b) Indicative Costs:
The estimsted cost of the completo plant should
be given with best of accuracy. The tenders
should specify the limits of the accuracy

and the extent of which these are guaranteed
sbove the upper limits,

(¢) Escalation formula for indicative price of
the plant as well as other variable costs e.g§.
for personnels say after 1 year, Man months
for each category of jobs and prices/man month.

While opening the price offers the summary of prices
together vith any plus/ninus due to clarifications

need be announced. The priccl‘in the currency of offer
should be read out and converted on the prevailing rate
of exchange as nvatl‘ﬁ}e on the opening day of the offer.

The price offers shall be apencd.'publicly as stipulated -

" {n the tender. Tho representat ive(s) of the bidders

if present can witness the same. Comsidering all Technical

P L. R T Y LA -

e i e

e —————— . —
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offcvn are aecoptublo only two to three blddcwn
quoting lower prices(by significant amount) be marked

for further discussions/negotia tions ete, who could

be informed separately after the price offers estec.
have been examined.

The marked bidders should be informed to join in further
discussions(say after 3 dajn to 1 week daopending on the
complexity of ovaluation). The representatives should
have authority to negotiate on Guarantees; confirm/
modify consumptions, time of delivery and even prices

of certain services. If their representatives can join
earlier well and good, otherwise they may send such ’
a team within 2/3 weeks for this purpose.

Where more than one party is involved on similar services/
supplies, then discussions with these should better

be staggercd by onc week; otherwise these could be

held simultaneously(e.g. morning with one party and
afternoon with the other); but this may not be prac-
ticable for more than two bidders at ome time. During

the intervening time between price bid opening and
discussions the offers have to be economically evaluatad.

!11 EvlluCtlont

56,

The methodnlogy of bid evaluation can vary from plant
to plant and on type of contract. Appendix I indicates
the methodology for large process plants,'oaggeatid.
in Pakistan for the Board of Industrial Management.

In addition to a price and cost of manufacture bid
sanalysis, factors which must be considaered are:-

(i) That the process offered is either the
same as requested(provided change has not btea
permitted)or a better and sufficiently estadblished
process has been offered, the general reputation
of the process is known to be good.
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(11) The standing of the company for having
put up a number of similar plants(in similar/
larger sizes), the successful commissioning,
the time taken in setting up the same and
the experionce of the key personnel likely
to handle the offared project.

(141) General reputat ion and Financial standing
of the bidding company as to its competencs,
cooperativeness,reputat ion in meeting
guarantaees.

tiv)'lehldula of completing the project and the
extent to which the bidder is prepared to
guarantec the same.

(v) The extent to which bidder is prepared to under-
take the Absolute Guarantess and Penaltiable
Guarantees.

‘(vi) Plans for the training of clients personnel.

(vil) Differences if any in quality of products
and availability of Trade names(if desired),
and export rights.

(viii) Reliability of equipment vhich is Dbeing
offered if any histordical knovledge for the
eritical pilecss of equipment is avallale .

(ix) Period to attain 100% capacity(if warranted).

There is no absolute method to evaluate bids. The
system has to incorporate all such factors that may
affect the plant at a lower cost ,lesser cost of
production,plant reliability,mechanical soundness,’
shortest poesible time in setting up and reaching 1000
cspacity, least breskdowns etc. The methodology givem
in Appendix 1 partly covers these and other factors,
by the use of a piscounted Cash Flow Nethod.
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88. Procedure for procurement should be clearly stated

in the tender specifications. The role of the bidder
for drawing out complete specification of equipment
arrangiﬁg to obtain enquiries for equipment, analysing
bids for equipment, recommendations on equipment and
preparing orders in the name of the client etc. should
be atated.

The procurement document shall be issued in the name of
the cliont, and no commission will be payable for the
purchase of oqdipment to any one oxcept to the ragistered
agent in the clients country. The name of the agent and
amount payable shall have to be given.

In case if procurement is to be done on International .
Pinancing basis, then a copy of the relevant guide
1ines.should be provided to the bidders.

The torms of paymont for various services should
prefarably be included in the tenders. In case the
bidders want somc changas in thcse terms, they should
oxplicitly state io in their price bid. The terms
of payment for the bidder (contractor), should be
staggered over the period and progress of each
activity leaving at least 10% from each activity
to be payadble at the successful demonstration of
guaratee tests or within 6 months of mechanical
~completion; in case if guarantee tests cannot be
undertaken for want of client's supplies,

») If payments arec made through Letters of Credit, the
mode and conditions should be stated. If the
payments are to be made by International financing
agencies; their modes of payment should be
explained; If the payments is from certain tied
loans or credits, the conditions of payment froem



these funds should be stated. Where the supplier's
credits are to be arranged by the bidders they
should give the conditions of such credit.

Sontrastor's Obligations: ‘
60, The services to be rendered by the bidders will depend

1.

2.

upon the scope of the contract envisaged, which mev be
one of the types indlcated under paragraph 9 above.

The bidders should ba advised to quote the feus and prices
separately for each of the sorvice expected to be rendered
by them.

The salient featurcs of the contract being envisaged
ecould be indicated the Tender Specification's but should
not be made rigorously binding on the bidders so that
they are not scared away at this stage,since bid prepara-
tion itself is quite time consuming and expensive for the
pidders and if he fools that at tho end thc conditions
may become a hurdle, he may loose interest in it.

The Tendor document should state that all price offers
shall be kept open for at least 4 month and preferably
¢ months to enable bid aovaluation and discussions.

Nogetietions with bidders:

e3.

If only one bid is recoived, then the project needs
re-bidding. Some more names of the likely bidders

( the bidders however must qualify the minimum
requirements to participate in the tenders, which could
be somewhat relaxed in case redidding is doned As
pointed out earlier two to three bidders for each
section(lovest, next lower in capital cost, as well

a6 one with highest D.C.F. and well established
precess) should be selected for further discussions.
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In case international Finanecing is involved, then
negotiation on pricaes can not be done except some genuine
reductions, by fusther reducing the scope of supplies
(without sacrificing the plant reliability, case of main-
tenance, schedule, guarantoces, capacity, product and
effluent quality),

Before initiating the discussions it is necessary that the
evaluation of bids had been discrcetly examined, salient
results summarised, ccpital cost of equipment(including
reductions/increase as a result of clarifications) on
FOB/CSF basis ( on similar basis for all bidders) is
available. In case of FOB bids, the shipment, clearance
and forwarding charges, insurance otc. need also working
out. Before negotiation; all bids should be analysed on
equal basis. '

In case if pricos can not be further negotiated under the
terms of loan or other limitations, still caertain other
factors can be negotiated which have boaring on the
overall project cost eg:

a) ‘That the bidder havinz flnalised his Engineering
for a unit including materialc rhall obtain appro-
val of clients Technical Consultant, and modifi-
cations advised providad those do not affect the
soundness of the final plant shall be incorporated
in the design without any edditionzl cost to the
client. ' '

») The type of buildings essential (wherever needed)
for certain sections would need discussions teo
adopt a pragmatic concept, off-course keeping in
mind the requirements of operation, equipment
materials etc. Similarly the layout allowing
sconomic use of space (without sacrificing
procesa, erection and mainteonance requirements).
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Timely advice on site development, foundation
drawings or loads ( in case the civil engineering
is clients responsibility), approximate space and
strategy for storage of equipment on site prior
to erection, erection tools and tackles required
for cconomic and early cerection of equipment,
| type and extent of tcchnical manpower for erection
! _ ( with approximate dates of mquirement) commission-
~ ing and operation phases,

e7. piscussions on all such items for which the information
§ . is not discreet or nseds further elucidation or improve-
; \ ments could be explored. A competent Tachnical Advisor

1# available should be associated. These discussions

are held to explore the bidder who would be most suited
for setting up the project cconomically, in reasonably
shorter time with sound equipment and designs, tralining
of personnsl, meeting guarantees and other Technical
needs of the project.

Submission of Tenders

69. The tender specifications should advise that all tenders
should be marked Tender for the" Plant", -

: The price offers should be in a separate sealed cover'
' and tho Technical offer should be in a soparate cover.
The Technical offers have to be openad earlier to examine,
and study the extent of equipment, process details,
variable cost of production based on raw materials and
wtilitiss, sort out excess or larger squipment off sites
and other works than that essontially required and bring
all the tenders on the same level fér purpose of compara-
elon,
The bidders should be warncd that prices of various itewms
‘of service must be given separataly and not lumped
together. |
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Thers are a number of methods of bid evalustion
song these arei~-

(1) a point system method,

(44) a single cost analysis mothod to £ind

out the lowest cost of manufacture.

(444) more sophisticuted methodologies, where
not only the capacity of che )l ant, but
the mticipai:cd performance of the plant
is tekxen into account. There can be

varying degreas of sophistication in this
system also. : ‘

In all cases, the ovarall cost difference (if not
the overall copita) cost) for esach offer, and the
relative cost of manufacture for each bid has to
be evaluated, In szubsoguant sections of this
chapter the matheds of undertaking this are
discussed.

The point systcu L8 bascld vpon allecating percen~
tage points to each facuwor,

M w example “.Consulting Conpany give the follows
ing poeint syste: to a larye process planti-

Contractor Experience, , 0%

Guarantecd hiaximun Brected Ca t, 20%

Bquipmant -~ reliahility and

eXperionca, 15

Operating costs and guarsntees. 108

Training Programma, | M

AR

100%




s,

7.

8.

| Z¢ will be aeen that this point system was heavily

- T.44

biesed in favour of experisnced processes. Even
if these processes were older and even if the cost
of manufacture was twice as high, others could not
match the high marks given to Contractor and

equipment expaerience.

All point systoms basically give weightage in one
way or another .

The method of evaluating on Cost of Manufacture
basis, is a reasonsble preli.inary mcthol of costing.

The simplost method 13 to take the estiiated Capital
Costs broken down inio eructxd cost of nachinery

end equipmont and Ciil Zngine:ring (3oe next section),
and take depreciation (1G* or nacilnery.. and 5% on
Civil Bnygineering) intasest (aserxo7? 1C4), and add

to tham tha coet of raw maturials ol utilities to
provide the cost of menufectusa,

Mowever, this t e ol c-Loulation duus nok take into
account ‘he ex-a:.cazn of i hillen, tho wallability
of training an? other Zuctors. A reiljh valuation can
be made fran thi Coto on acinal o nriting plents,

T™hus if oni perty hay Sulli o patatss in the last 3
years, which ars cperacing o 100% cepacity, and the
other only ! ple-~ than 10CY eanazidiy, Canaclty
should bs taken fc.o tha Slret plfhy, oo a ctandard
90% for the s~2conl v,

The above proliminsyy cal “ue - ticus e sufficient

to choose the final L icda=p <> k3 callod for negoti-
stion., Howevor &3 a mater ¢ policyi-

(a) - The .owast hidaan,

(o) Brddare cfwwdng r Uyt Jiuliiw of produet,
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or special trode-nwaas permitting easier
aport should also be included in the
bidders called for the final negotiationas.

(@) | Should any doubt rise about the value of
the better product. this can be easily
calculated by a simple calculation. Thus '
if the quality of the product of party A
above fetchuod a price of Rs.150 per ton
higher than Party B, it will be seen that
as he differance in costs of manufacture
(as above) is Rs.127 per ton, party A is
again 4in tha Iilsld. This:. of course,
requires a caveful market esnalvseis in the
differencae in price betwoen different
types of produccs (such es cyathetic yam),

In all such caleouvlstions, Lt has Haen assumed that

the plant sizas arae thg suns, Scnizt mes the standard
sises of tho o'mpli~os a5 17 fevrcng, and one party

may offer a guora-iaot nid of 8020 metric tona/year,
and arothnr E277 leony touy ronv eqidvalont to $S090
metric toar/var:, o U1 Aiffaren.cs 13 within 2%,

no chaingss n..w 4o LI eomi' 7 ~03d, and the different
guaranteci figeo< v b et o dn tha above calculation.

Mowever ‘f the Jifluii it f9 tha sitcs of plants is
large, this can reecult in crilovs id dlstortions,
@8 8 plant cf twice the copunity costs only about
63X more., In cascs vhure ploata of two difforent
sises are to be conside-ed, then this should be
included in the tcnder gpecificetion,

The difficulty ariscs wherc thes plant sises offered
have amall differencas say 12,000 tons/yaar againet

18, 000 tons/yoar, with a teondar for 12,000 tons/year.
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If the market can mpport 15,000 tons/year, then
it is suggested that the other selected bidders
should also be asked to quote for a 15,000 tone/

year plant, or thc nearest available siza. S

A simple comparative method is to recognise that
process plants follow the rule:-

0,65
¢ - P
Co P,

Where C = Guaranteed Capucity and P = pPrice.
It is suggested that the price actually given for

& larger sizc plant be “"corrected" to the plant ’

size asked for in the tender by the above calculation,

and then the comparison mada at the capccity requested
in the tender,

Turning novw <5 more sophisticated methods of bid
svaluation, one =uggasted method is outlined below.
This mothod has bcen used for larga process plants
in Pekimcar: and has Lcen accepted by both the world
Bank and D3, Th: mithod of calculating, for each
separate lactor is given below, It should be
ewphesised that ths methad has to be modified to
meet changed ocon’iticns, or ditferent situations.

The method livs in first caleculating, the different

cost of the project e follows (the mothods are
discussed in the naxt section)

(1) Erected cost of Plant.

(1) Civil Engincering Costs. '

(144) Any other variable costs e.g. dost of
training ete.

(div) Coivmon Con:m,
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| The total of itams (1), (ii), (i1i) and
‘ (iv) would give the total project cost.

18, The next step lies in calculating the costs of - | |
manufacture. These can be broken up intos-

(1) . Pixed Annual Costss

! - (@) Deprecliation on 14(i) and 14(ii).
(k) Interest on thc entire *nvqagmqng | |

| (10%) 1
o (e) Pixod Plant Cvorheads (suporvision,
’(‘ : head oftice expenses ete.)
| (4) Labour.
(@) Ront, Factory Tixec ecC.
(£) Any other fixel annual fozs e.¢. for
. Techmical Assistance,
| (¢) any othor fix-d annual costs,.
(id) Variiwle Costs par valt in oroducstion
(tons or rnurar oxr mukhar uniz), %
(a) R (lacrnrialz, i
| (P)  hwiilizzy marorial dnpue o,
| (€ &l wsilicies,
§~ , (d) Rovalties {(if --3¢d on production),
v\
|

(@) Any other varindle insut.

(444) e toial £ix-3 funual costs divided by
the quarantosd vreisction, gives the fixed
CO8t:: pir wnil of production sad the total
- of the voriells cons giveus the variable
cost per w.it of piciuction,

16, The same prodblam with »agard ¢ the cepecities of
plants as statod sove in S cun arise, and should
be sorted out in t": scome rennar oa given in 9 ®o
12 inclusive above, and the east under 15 above | %




sdjusted accordingly.

The sales prices of the product (plus the cost of
any by-product produced) must now be estimated on
an annual basis at the guaranteod capacity of the

plant,

. The basic calculation, at 100% capacity and oconstant
sales price for all partias, now involves a 10 year
discountod cash flow to £ind out, the accepted
position.

19. A sample caloulation is given belows-
Difference

8 Millions Party i. Party B. l“l '! "? pcy (100)

 Capital Cost(Year=0) 300,00 350.00 -50,00 - 50,00

annual Profit (Sales Price
minus cost of manufacture,
" per unit of production
multiplicd by Guaranteed

Production),
Year 135,00 140,900 $.00 4,50

Year 135,00 140,00 $.00 4,08
Year 135,00 140.00 $.00 3,65
Year 135,00 140,00 8.00 .9
Year 5 135,00 140,00 $.00 .93
. Year 6 135,00 140,00 $.00 .65
Yéar 7 135,00 140,00 5,00 .39
Year 6 135,00 140,00 S,00 .18
Year 9 135,00 140,00 $.00 1.9¢
Year 10 135,00 140,00 $.00 1.7

Total DCPF Difference in favour of 3 on Cost of
- Menufacturei~- ¢ .3

Net Difference in favour of Party A 20,7




his own discretion can rejoct any/all bids without
essigning any reason, ‘

3t will be seen that above represents a sirple
BCF caloulation, with all other factors being
constant . and needs no further comments. On
the above calculation with a 10-year life of

the plant, Party A is hetter (§ 50 million in
plant costs difforonce aguinst § 29.3 million

at DCF in profits). It will be noticed that i
the plant life was longer, party B would improve,
although bgyond about 15 yocars the ICF saving
becomes rolatively small per year.

one factor which has not buun considered above
is the screp value of tho plant buildings and
lend etc. the end of the 10 year period, If
the higher cepital cost for Party B contained

large storages, or more land, or possibly more
sccep value equipment (overhead cranes, oteel
structures etc,) and if these in the 10th year
be worth a high znount, thon this would make a
matorial diffeorence., Henco s additional line
to the calculetion skove nucds to be added.

DCF to yosr
Total DCF at 10th - Y - * 2.3
Sorep Value(10 yead 25,00 75,00 + 8%,00 + 21,2

Totol Difference + 50,5

Less Difforonce in Capital ,
Wt - 50.5

0.8

, The Jecision novw gives in fevour of
party B although it is not mignificent and could
be ignored) particulacly in viow of the uncercainty
in tha 10th yoar scrmp value,
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It should be pointed out that it is hard to
estimate scrap values at a 10 year interval,

but this is the recommended GECD procedure and .
followed by the German lending agency, KFW. It
i® suggested that land. usable buildings, and

if svailable, the plant welght at scrap value,

be used for making such calculations, or they

may be avoided altogesther., In actual practice,
however , a plant with a higher capital value

is bound to have a higher scrap value and hence
& porcentage of say 10% on capital costs (except
land, which should not be discounted and taken
even after 10 years a: presont worth i.e. 10%
escalation por year in land prices i3 assumed)
may be taken for all uormia. puIpogses. The calcu-
lation under para 2. for thae perticular exawple
given would then be ret es faccaredle to Party B,

The ebovs 3 a cinple 20T 22 ~ulation and changes
have to b madia in che wsrrg - slculati-ns for other
factoras, Tha first of these g sales valae,

If in ko above case, vl wesz a synchetic
fibre yarn -1t -0 Py B wau oiferiry yern
with a much bett.t tredc n=is tasn P2y A, the
differer.ce should be estimated by a careful market
Survey ana th. DCF celzulatior rcperied, with
Raturally a hich proiis for Pacsoy 3,

We may now modify tha celeuletion to take into
account thae cxperi.nce of thea bidderu. Suppose
in the caloulation contair_ i ir »nara 19 above
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-¢he actual profit had been calculcoted as followss

(in million §)

|

| . Pagty Ao party B,

% .

; Sales Price (A) ¢ 300.0 "~ # 300.0 '

1 Cost of Manufactures . : |

' Pixed Costs. 65.0 70.0
Varisble Costg,  100,0 . 90.0

! 165.0 . 160.,0

i profit, 135,9 ~140,0

{
A 26, This would mean that (assumine that variable costs

are dircctly proportionate to production and this
sssumption is generally good), the cost of manufec-
‘ture and profitability at d:ifforent rates of prod-
uction would be as followss-

L e —————— AW o T

Production Rate, £035 654 715% 90%  100%
party i - Fixed. 130,0 100,0 86,7 72.2 65,0
- Variable. 109,0 100,0 100,0 00,0 100.0

‘Total Costs 230,0 200.0 13,7 172,2 165,0

= Profitability 70,0 100, 113,353 127.,8 135.,0

- .

| parey B - Fixed. 140.0 107.0 63.2 . 77.8  170.0
Total Costs 245.0 197.7 183.3 167.8 160.0

- Profitability. 60.09 102,3 116,77 132.2 140,0

a7, The actual factor for production cmpacity to be
’ attained by the plant in 5 yocare, now rcoresents
& value judgement and includcs such Zcctors as

i
g
%
|
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experience, training etc, of the Know-how
suppliers and the Engineuring Company and in
particular the number of working plants and
their record.

Bagically ail Corporations should make their

own value judgemcnt on the processcs and expar-
ience being offered, and this should be undortaken
in consultation with all Technical personnel and
Consultants, if any. '

5L suggested method, for parties whosae plants have
reached 100% operation in devoloped countrics, in
2 to 3 years, was as follows (for a fertiliser
plant) and sccepted by the world Banks

No., of plants of

comparable sise, 2 5 10 20
lst yoar production 50% 65% 75% 75%
end year production 65% 5% 9O0% 100%
drd year production 78% 90% 100% 100%
4th year production 90X 100% 100% 100%
Sth year production 100% 100% 100%  100%

30,

It should be sointed out that the World
Bank and some othoer agencics do not like it to
reach 100% production, but only 90-95% and sdjust~
munts need to be made accordingly for such cases.

Now assuming that in ihe above calculation (with
cammon salaes price), party B had 10 working plants
of the size requested, and Party A only 2 such
plants, then the profitability would be altered

e A—— -

]
!
!
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: m'm girst few yeors as follows:

Produc~- Profit- DCF 0 Produc- Profit- DCF to
sion ability year tion ability year

e ——————

% 800 % sero

lst year, SO% 70,0 63,0 75% 116,7 105%,0

and year, 65% 100,0 81.0 0% 132.2 107.)

3rd year. 75% 113.3 82,6 100% 140,0 102.1

‘ 4th year. 90% 127.8 83.8 100% 140.0 91,9

( Sth year. 100% 135.0 . 97.7 100% 140.0  82.7
t( 6th yoar. 100% 135,0 71.7 0@ 140,0  74.4
; 7th year, 100% 138.0 64.6 100% 140,.0 66.9
- 8th year. 100% 135,0 58.1  100% 140.0  60.3
; 9th yeer. 100%  135,0 32,3 100%  140,0 54,2
: 10th year. 100% 138,00 7.1  100% 140.0  48.8
. ‘Total DCF Profitc, 683,9 ' 793.4
Difforence in favour of B, - + 109,585

It will be soen tha: the choice now cicarly favours
Party B.

.83, It wauld?;tphuuai that the z70ve ropresents the
2 methodology to bo adopted., Tho actual cgpacity in
each year of operatisn to bn adurted must depend
upon the type of plant anéd the process. AS an
example, Caustic Soda plaats from roputable |
suppliers would not rovd the differontial mear-'
ience analysis made in 25. On the other hand
relatively new procosses may need aven further *
sdvantage being given to experience. It is | :
; suggested that Corporations csteblish fuctors '
| for the number of plants working to be used in
each of thc categoric: above, for different
processes, |

i
¥
l
i
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\
+
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34,

38.

36,

37.

- z.’d.i

It will be noticed thut the lowest category
given obove is 2 working plants,

Mjustment to the UCF method can also be mode
for parties which can establish a plant earlier, '

DCPF calculations of this nature based upon a

time factor have o very shoarp effoct, and hence
must be based upon definite time guarantees, and
not on "pious hopes". This is to be emphasiscd.

Pinelly ong other foctor which must be considaered
is the quostion of the financial stinding of the
bidder. This must be given careful consideration,
and if thgre are any doubts whatsoever, a specific
porformance bond should be reguested,

An examination of the foregoing method using a
Discounted Cash Flow (DCF) will show that, with

fow axceptions, it is only the relutive diffe

in Cepital Costs, and the costs of mmuta@turo

that are important, Absolute nunburs are only
importint under para 25 for the ovceraull capitul
costs, and undor 33 for tha overall costs of
manufacture, and in both casas, errors of upto 10% |

.or even nore in tho common costs (not the differsncs

howavor) should not be seriocus, In any case these
arc discusscd further, It bocomes necassary now
to consider thoc methods for calculating the various

difforence first, and the total costs.

Diflerences in Capital Costi

The differences in Capital Costs really consist
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The C4F cost of Machinery.
To this must be added the ducies (if any),

clearance cnd other charges, inland freight

etc, ‘
Supcrvision of krection, Start-up and
cominissioning.

Ocher crection chgr-gen. including all
risks Construction ami Lrection Insurange.
( CAR WD BaR ).,

Civil kugincering differunces,

Technical assistance fuus or capitalised
royaltivs (if any).

Troining foes (if any). |

Interest charges during ervction on the
foreign loan, ‘

All other capital costs, are generally
common,

3. ™e C&F ocost of machinery can be further broken

down intos

{a) Know-how and Basic Bngineoring (sometimes
called Front Bnd EBnginaering).

(») Detailed Enginaeering.

(e) Procuranunt Costs.

(q) Inspcction Costs.,

(e) FOB Coste of Plant and Bquipmint,

(£)  8ea Fraight. |

(g) Marine Insurance.

39. The calculation of the costs for diffurent types
of contracts may now be oconsiderod separately..
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The first and foromost work to be undertaoken is

to bring all bidders on an oqual kasis, and
within clearly definod limits, In all bid

‘tabulation the comparative statomunts should

include a dotailed statanent showingi=

(1) Bid prico, with full dctails,
(i1) iditions made to hid to account for

missing equipmcnt, with detail «(nd price

0% cucii addition,

(444) /ddicions made to bid to account for
inadequate size or othar fuctors of
oqgquipment, with dotails.

(iv) Substractions for extra suypply, with
detaila,

(v) «siditions modo to tho bid ror insdequate
services,

In sddition for servicas, a detailed ntatament
should be prepared indicuting ths time schedul e,
and wan-hours and daily ratus on walch foos are
calculatad.

8imilarly CUNArative Bcatuudn t8 ON guarantoes
offervd, and consurption of rav matcriale and
utilities should bo prypcored, ‘

idl discrepancies should h.ve coon discussed with
the suppliors at tw guastionnairs stagao, or the
discussion stage, and clarificacicns obtained in
writing.

It would bu botter to firet discuss Contracts of
the type given in article 9(e) L.e. vherv a Gl
(or FOB) gimm price is given.

= i < =
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Where thw price is & C&F firm price and all
‘Contractors have been brought on nn equal basis
of suply after discussion, as above, to this
only Marine Insurance naeds to be odded, and this
can be rougnhly estimated at 1,5%.

Whers only FUB costs are giver, then freight

has to be =xded, It is sujgested that where

offers fror different parts of the world are

given, a C& price should be rethestcd; However,
sometimes substuntial freight rebates are aveilable,
and hencae FOB contracts are butter, lievertheloss
the sup,liers should be asked to give optionel C&P
prices and these used for comparison, If very great
freight ditfeunw?la are noted, this should be
carefully investigated, othezwise sometimes diffi-
culties luter arise.

where £irm prices are not given, but only escalatable

prices, the indices (see section 2) on wirtich the
prices are given, should be examined for the last
12 monchs, & monthly escalution rate worked out .

and this multiplied by the delivery times gives

the escalation, which should then be usad to correct
the C&F price given by thz Contractor, It should be
emphasised thet a minimum 0.54% per mcnth escalation
rate should be used,

To the C& prices worlied out as wove, the actual
sppliceble duties shwld be added as well as other
clearance days and inland freignt should be added.

The superviuion of erection must be based upon
Contractores daily rates for suervision personnel
together with a bar chart schedule. This should
be carefully scrutinised arxl discussed ot sume
lqpqt-h with each supplier., In yjyeneral, practice
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has shown that the total man-months involved

- ore very similar. To these should ba adkled

start-up and commissioning chargus for a
period equal to the period in which guarantees
are to be perfomeaed, Contractors should also
be requested for anticipated Vendor's perscannel
man-months.,

The costs of erection for process plants vary

from countrv to country (in Pakistan they are
about 17X of the C&l' cost ci aguipment), depend-
ing on the 8lze of the plant. This is for plants
with substantial piping and instrumentation. This
includes the forei¢n exchrnge costs of Vendors
8pecialists,

Other erection charges inclulz the purchase or -
hire of erection machinery, Tae 2 are gencrally
constant for most ploant::, unless very heavy items
are involvnd where scme AGLfsi ancee n<ad 1o be
added, All risk crection non o3 ezsimaznd at 1%
of the C&F machinery ccsts ad woerman's cunpen—
sation insurzace atc 0,255,

In general Civil Enginezering Tosts Zur most

plants with gansrally a:.1ilar procacscs are not

far different, Hcuever whewe thin 2avered arcas

are different {(outsile mountod wulpment zgainst
inside mounted :quipment) ti2se can be different.
Costs are also different wvhere gravity flow systems
with tall buildinge, or pump,/convevor . systems with
single storey buildings are quoted, Such factors
should be considered bused won the Civil Engineer-
ing arens given by tha liddoer,
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All storoge sizes for raw macerials, intemediate
and finished products, and handling methods should.
be brought upon an ecuivalent lovel, preferably

"at the tender level, or at the questionnaire level.

Care thould be taken to see that all efflucnt or
noxious fume treatment systens have bean included,
ot the same level,

Technical fees duriny the plant start-up, copitolised
royalties, and other peymenics should be comared ot
accuals,

A payment schedule, should be obtained from each
supplier, an8 interest churies until commercial
production (generally 3 to 3 months after stare~-up)
-ghould be udded. +Tha intece:t chorges should be
actuzl vhere loan corditions are knowm or 10% if
not known, This is for the foreign loan only.

In the case of Contracts of th2 ctype $ (c¢) the

C4F cousts ~re well establishcd, cs they form part
of cthe fim price quotation. 1In the case i other
Contracts, particularly of tyse 9 (b), they need to
be calculated for camparison.

The elanents of these Contructs, to establish the

(1) Basic Know-hiow and Englneering. ‘ i
(11) Detailed Bayineering Costs, . "
(441) Bquipmoent Procurement Costs. i
(iv) Inspection Costs. - ' . i
(v) iny special fees, or Copitulised royalties. '
(vi) FOB Costs of the equipment.

(vis) Sea Freight.
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All the costs under (i) to (v) above are covered
in the tender quotation, and are known for sach
poarey. (vii) has already weer discussed above.

The main problem in contruicts of tha type 9 (b)
involvus the estublisiusi.nt cif the FO3 costs of

the Plaont and Bquipment., Various methods have
been established for this, aund these may be
oconsidered. In all cases, hovever, the method

to be adopted should be the same for all companies

‘and should b2 made clear ut the time of the tender.

The Ppper limit method. Here the Contructors are
required to give an upper limit quotation with
costs being shared (generally 50% each) if the
equipment FOB price (or sometimes the total prices,
including all the factors under 57 above) is above
or below, this w.per limit, This ctype of clause,
often aldoptad by /merican Componies leads to 2 high,
but safe caviial cost eatimate.

If ypper limit costs are availc.le, for purposes
of the bid comyarison, they should normally be
seduced by 10i, as this elanent is always odded by
the bidders. Howarer, if estinates are well-known
(e.g. Sulphuric Acid plonts) this wuuld not be , .

Pequired.

this cese bidders are roqu!.ua o g\mrmm ehat the
plant costs (all costs under 57 ) would not go beyond
& certain limit, and penaltics are imposed beyond
this limit., If anceptable to engineering merm. : ,
this is a very acceptable method., , f
f
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 ealoulated nt.va, Ta nsome casey, International ;

Sometimes Contractors are prepared to give
Guaranteed Maximum Erected Plant Prices, but

in such cases the erection must be in their

hends, or even Guarantsed Maximum Erected

RPiant and Building Costs, The latter however
almost approaches a turn-key price. Howvever,

these are rare (e::cept in certain Industries
e.g. Refineries), althougn for comparison
these are important.

In all the prices under para 60 to 63 should be
enphasised tliat panalties should be substantial
to make then raalistic,

In the absence o any of the wbove, "indicative
pricos" are oniy avallaple Zvom the Contractors.
In such case” these will recd checking, and
Contractors must bz azkel Lo give full details

of equipncri, Irnaluding siz2s and capacities of all
8 pecislishi equipnant,

Therzaftoy, corn::tant pevseonnel (particularly
Consultznir fuadl imr with o tzchnique) can
estimate i: 11420 rancg Lo edtimated Capital
Costs. I onmuwlu .".""»x of thn ethods of bid

evaluatio. ghora L:7icuins thah only a difference

in prices I3 momivol ln nosvly all cases of
svaluation, It =louvli ki cirnaszised that these
reports ara nijhly t-chuical, <] one roport on
a project: van ovexr 170 pagou.

Where actucl C&F con*s oF plarnts which have boen
built by dlifarant acutiraccore ars available
(and can b: checiad Ly indwpandan’ sources) than
these can La cro~s-ohockel against the figures

cost raports and ccupavisons ere available for
checking. '
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However, if theo methois under 65 to 67 are
sdopted, a difference of 5% or in new ;rocesses
10% is possible, cond hence unless there are
major differences which can be already identi-
fied, such as by a detailed study, the indicative
FOB equipment costs, if within these limits could
be averaged. Therefore the Fixed Costs of the
quotation i,e. the items under 57 (i) to 57(v)
will be the controlling factors.

It should be emphusised that in all such plant
oSt estimates escalation must be brought to an
equivalent basis, except where tied loans are
concerned, where the escal:tion. of the country
from which tied loans are given, should be taken
into account, as alrezdy discussed above.

It is difficult to predict the future charges

in currency conversion ratas, particularly as

rep syment is over 10-years. Therafore, in general
prevailing exchange rates should be taken for
comparison except in currencies which are known
to be “gofi",

The production capacity to be used for all
calcoulations considernd above should be the
guaranteed copac'ty. To bring it to an annual
guarantecd cgpacity, it should bo multiplied
by standard operating days, which var; from

300 to 330 (depending on the plant) for I-shife

plants, and from 250 to 300 doays for l-shift

(with one weekly holiday) plants. B3ach Corpor-
ation should establish a standard for the '
plant, at the time of tender discussions. It
this cen be tased uvpon past records of the
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Contractors aperating plants, this would be
valuable,

Where Contractors hove accepted absolute
guaraitees, the absolute yuarantus figures
should be token, Whore one contractor has .
a0oeyted absolute guarantees, and another

has not, either the party not giving absolute
Puarantees should be eliminated, or alternately
the offered plont Cepacity reduced by S to 10%
for comparison purposes (particulerly DCP)
depending on the type of plent,

. e e
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APPENDIX II

PART I

SERVICES TO BE PERFORMED BY CONTRACTOR

SUPPLYING TOTAL PLANT

I GN

Obtain and pay for the necessary know-how and

patent rights.

1. Undertake the basic process design and engineering
of the plant. ‘

3. Provide complete lay-out and load dravwings and
approve the structural, civil and architectural
engincering of the project, which will be done
locally. '

4, Undertake the mechanical, chemical and electrical
enginesring of the project, and any other services
normally undertakenby design engineers, such as
piping, instrumentation, hoat insulation etc.

Provide detailed ~rvavwings where required.

L Prepare the design calculations.

Supply all equipment FOB.

2. Arrange to ship all cquipment CSF Karachi if
required by Client.

t Identify suitable nquipment which can be fabricated
in Pakistan within the project time-schadules and
assist in obtaining such equipment.

., Prepare a schedule of equipment deliveries auld
regularly follow up with suppliers to meet this
schedule. ;

. Undertake Material and Shop inspection and sea-

worthy packing inspection, and expadite _lnpntoh

- of goods.
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Obtain,.chuék and submit Proferma Invoices, Packing

Lists ete.
Report routinely to client on purchases.

DETAILED PLANNING

1.

2.
3.

L

7.

2.

t T

8.

Prepare detailed projcct scheduls and critical
path network.

Prepare drawings to be soent to the fleld,
Assist in typing-in intersplant and services

 facilities.

a) Deveop erection programme in association with
client and its Consultants. |

b) Provide lists of eraection equipment.

Submit progress roport to client and advise on

steps to expedite installation and start-up.

Determine requirements of outside transport

facilities for transportation of equipment to site.

Arrange for overseas training of key personnesl

as required.

"BRECTION, START-UP, OPERATION

Assist in the supervision of site prcéaration.
Perform the overall supervision of erection of
the plant supplied, including provision for
Vendor's specialists.

Supervise in detail the installation of the
equipment and field fabrication of the plant
supplied.

Expedite the contracts for supply of equipment
ete.

Provide the required information so that
" eertificates of completion can be prepared.

Recommend an organizational structure for the
plant including man-power requirements,
operators and technical personnel.

VIR
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7. Provide workshop, engineering and assembly dravwings
to scale for all field and Pakistan fabricated
equipment and services. : ‘

8. Obtain, compile and draw-up operating manuals
{neluding analytical procedures and maintenance

~ instructions.

L Recommend inventory requiromonts for chemicals,and
supplies and assist in preparation of spare parts
1ist and inventories. .

10, Assist in the initial procurement of chemicals,
supplies and spare parts. ' |

44. [Establish start-up schedule.

12. Commission equipment in collaboration with
{ndividual equipment suppliers, if any.

13. Undertake plant start-up.

! 14, Supervise initial plant oporatiea.

18. After discussions with client and the Consultants,
draw-up the protocol for guarantee tests. |

16. Perform guarantee tests to contractual stipulations.

V. UIPMENT TO PURCHASED ON COST PLUS BASIS

‘1. Procedure to be folloved as in Part II.
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APPENDIX 1II

PART 11

SERVICES TO BE PROVIDED BY AN ENGINEERING
CONTRACTOR

These will include:

Obtain the process License and know-hov paskages
for the plant for the agreed licensor. .

13, RLANMING ( FIRST STAGE ).

Determine procedures for the:-
(a) Design of the services.
(b) Purchase of equipment and materials.
(¢) Construction and Commissioning of the
Plan. for approval by ciient. ‘
t ) Provide functional specificétianl of the plant.
3 Praw up & preliminary 7 im» schedule and network

for the Engineasriag, Equipmant, Procurement,
Comstruction and Commissioning of the plant.
Identify Critical Equipment.

8, At an sppropriate date, draw up a schedule
showing cash disburscmonts and the tima when
these disbursements are anticipated.

5. Assist in the estimation of 8ite requirements.

L N Provide a detailed plant layout.

?. Assist in Planning Studics.

s. Draw up & line wiring diagram.

s. Draw up & system flow kia;r;u.

10. Tabulate design data.

11. Draw up equipment specifications including
erection tools and materials. o

12.  Prepare a dstailed plan for utilities,

- E1rS
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Prepare a plan for training of skilled workers,
technicians and engineers. |

Assist in preparing staff organisation charts and
procedures, within his plant.

Prepare a list of reliable international suppliers
of equipment, for pre-qualification purposes.

RESIGNING

18,

17,

18.

19.

20.

Under-take the detailed engineering of the plamt
and utilities.

Provide the load and line lay-out data required
to complete the civil, structural and arvchitcc~
tural designs for the project.

Approve the structural, civil and architectural
engineering of the project, whieh will be done
locally.

Undertake the mechanical,chemical and slectrical

. engineering of the project, and any other

services normally undertaken by design engineers
such as piping, instrumentation, heat insulation
etc.

Prepara the design calculations.

PROCUREMENT OF EQUIPHENT

2.

i 1y

2s.
.,

Identify long-delivery items !nr'oxpodittous
progcurenent.

Identify suitable equipmont which can be fabricated
in Pakistan within the project time-schedules and
assist in obtraining such equipment.

Prepare bid documents on behalf of client and invite
tenders from prequalified vendors.

Prepare analysis of tender bids and make purchase

recomnmendation to client.

Prepare contract documents for the purchase of
materials and equipment and for field purchases
by elient. '
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VI.

26.

27.

28,

29,

PLANNING ( SECOND STAGE )

30.

31,

’2.

33.

u,

38,
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Prepare a schedule of equipr at deliveries and

ragularly follow up with suppliors to meet this
schedule,

Undertake Haterial and shop inspection and
nea-wovthy Packing inspection, and expedite
despatch of goods, .
Obtain, chaeck and submit Proforma Invoices, ;
Packing lists etc. o j
Report routincly to client on expenditures made !
on purchases.

Prepare detailed project cehnéula and eritistl
patch network,

Prepare drawings to be sent to the field.
Assist in tying-in inter-plant and services
facilities.

Develop erection programme in association with
client's Consultants. | !

Submit progress report to Client and advise on

steps to expediture installation and start-up. R
Determine requiraments of outside transport

facilities for transportation of equipment to

site,

Arrange for overseas training of koy pnrconnol .

as required.

ERECTION, START-UP AND OPEPATION

87,
8.

39.

.0,

4.

Assist in the supervision of site preparation. g
Perform the overall supervision of constructien

and orection of the plant supplied.

Supervise in detail the installation of the equip-

 ment and field fabrication of the plant supplied.

Expedite the contracts for supply of equipment ete.
Provide the required information so that certifi-
cates of completion can be prepared.
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fesommend an orgenisstion structurs for the plamt
ineluding manpower requirements, operators and
technical personnel.

Provide workshop, engincering and assembly drawings
to scale for all equipment and services.

Obtain, compile and draw-up operating manuals
{neluding analytical procedures and maintenance
instructions.

Recommend inventory raquiraments for chemicals,
satalysts nnd supplies and assist in preparation

of sparc parts list and fnventories.

Assist in the initial procurement of chemicels,
catalysts, supplies and spare parts.

Establish start-up schedule.

Commission equipment in collaboration with equiprent
suppliers.

Undcrtake plané start-up.

Supervise initial plant operation.

After discussions with client, drawv-up the protocol
for guarantce tests.

Perform guarantee tests to contractual stipulations.

PROJECT TIME AND COST CONTROL AND REPORTING

Set up effective procedures for controlling and
regularly reporting to client project progress in
torms of Time and Costs throughout all phases of
the expansion programn,
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APPENDIX II

CHECK LIST OF UTILITIES AND OFF-SITES

Power Generation.

Steam Genoration, and Distribution.
Electrical Transformation and Distribution.
Cooling Water Towers.

‘Cooling Water distribution.

Chilled water production and distribution.
Process water, and distribution.

Doiler Foed water, and arrangements.

Condunsate Recovery, treatment and Distribution.
Canal or River water Treatment,

Fuel Supply system(iuncl.storage if other than gas)
Inert Gas. |

Comprassed air.

Instrument air.

Effluent Treatment and disposal.

Safety facilities and equipment

‘Fire fighting Equipmont, and distribution syatem.

Structural work such as Pipe Bridge.
Workshop facilities. '
Mobils Maintenence Facilities.
Sparc Parts Wareheuse,

[aterna) Telepheone and Call System.
Laboratory Equipment.

In-plant Test Equipment.

Any Special Office Equipment.
Detailed List of erectian equipment, particularly
for heavy equipment.















