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EXPERIENCE IN CONTRACTING FOR PAKISTAN
FERTILIZER AND CHEMICAL PROJECTS

General Introduction g

In Pakistan, the first contracts for the chemical industry were
awarded in 1951; for the fertilizer industry in 1953 and there has been
oontinous experience of contracting since that date. In this paper types
of contracts are discussed, the problems in various 'contracta analysed,
and subsequently detailed case histories of one older fertilizer plant
( contracted 1957, and operated 1962 ) which never met time or production
guarentees (Multan), and another plant recently constructed ( operated 1971)
vhich has had a good history (Chichoki Mallian ) are detailed,

Iypes of Contract ': ;
The earliest Contracts made in Pakistan were for small Sulphuric
Acid and Caustic Soda Plants and were purchased on a cash basis, The )

success or failure of these plants were largely based upon the reputation
and standing of the plant suppliers.

The first major plant set up in the Chemical Industry was the

fertilizer plant at Daudkhel, based upon coal and gypsun, contracted in l
© 1953-54 and operation commenced in 1958. This was a coal and gypsum based

plant to pruduce Ammonium Sulphate. The plant contract was with a foreign

operating fertiliser company, who also had their own engineering

organisation. The purchases were made competitively on a complete section )
basis ( coal gasification, conversion, carbon dioxide removal, Nitrogen !
vash, Ammonia synthesis, Ammonium Sulphate from Gypsum ). After initial :
testhing troubles, due to the quality of the coal( see below ) the plant i
épsrated very well, and in the first 5 years of production, production was ‘
consistently around 1008 ( see table I )s Undoubtedly the extensive

training, ﬂth in-plant training programmes overseas for engineers of

upto 12 months, contributed to the sucesses of this public sector project.

This training programme was only possible by the active association of

&n operating fertilizer company as the prime contractor.

The next major plant was another fertilizer plant set up at
Multan, The contract for this was almost turn-ke;, It involved a4 complete
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CEF supply of equipment at a fixed price, with cost-reimbursable eivil i
engineering and erection contracts. The plant started up in 1962-63 was }
not a success and even in the 6th year of operation it was only operating !

" at 748 of capacity. This project will be discussed in detail later, 1
!

The next contract was a large Caustic Soda Plant, put up in the
private sector. The Contract was negotiated on a cash basis by a private L
company with a big and well-known supplier of equipment, on a total plant ' !:
supply basis. The plant started-up in 1964, has worked very well and has l
been steadily expanded. |

|
In the years between 1962 and 1966, three major plants were put [
up on the advice of a foreign technical mission. The first was an Acetate ‘ |
Rayon plant based on molasses and cotton linters; the second a polyethylene
plant based upon alcohol, and the last a Soda Ash Plant, All three plants
were contracted on a total CSF supply of equipment. While technically the
f#irst two plants worked well, they were uncompetitive largely due to the : S
900%-600% increase in the prices of the raw materials on which they were :
based. The contract for the third one(Caustic Soda) was placed with a company |
with little experience in the field, and has not worked well,

~In 1968, a BHC plant was put up using the stauffer high-gamma
process. This plant was the first commercial plant in the world to use
this process, and it was set up under a conscious decision of the advantages
of the process. The pilot plant data ( it was based on a 1000 tons/year [
pilot plant) was carefully examined and a highly respected French engineering
contractor selected to engineer and procure the plant. The plant went into
operation in 1968, and has worked to capacity making a high-gamma(2u%-26%)
BHC directly. This is a special type of contract, vhere there were little
or no guarantees ( the $2 million plant had a maximum liability on plant
" operation of $50,000), while this worked well, it cannot be said to be a r

-\o o -

Tecomended procedure for developing countriu. In this contract all the

tTé..
r‘udlltiu were locally engineered and fabricated.

g g

T Between 1968 and 1971 tvo major .private sector fertilizer plants,

~ with foreign participation went into production. The first was a plant pup
up by an oil company which had recently moved in the fertilizer field. This
was the last of a series of such plants put up by this company, and was the
best of them, The owners uud.their own >ngineering and procurement services
and the plant has operated well ( sce table I ).
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The second of these plants was a 600 tons Ammonia/1100 tons Urea
Plant, put up as a joint venture between a Pakistani Company, and a large
transnational foreign chemical company, The Contract had an overall Enginee-
ing Contractor, supervised by the Engineers of the foreign company, selected
well-known sub-contractors for Ammonia and Urea plants, and equipment
purchase under World Bank Rules. This was also is a very successful plant,
and will be discussed later in some detail.

The success of these two pl&nts may be indicated by the fact !
that their Rs.10 share on the stock market has been consistently around
Rs.25 per share for the last 5 years,

: From 1972 when the decision was taken to place heavy chemicals
and fertilizers in the nationalised sector( a decision which has been
reversed in October 1977), two major 1000 tons Ammonia plants with, in |
one case, Nitrophosphate and Ammonium Nitrate plants, and in the second f '
one; a 1740 tons/year Urea plant have been contracted by the National ;
Milisor Corporation. Both contradts are based upon fixed fees for the
know=how, engineering, erection supervision, and procurement scrvices
with the plant equipment being purchased on Workd Bank/ADB conditions. In
both cases part of the financing is from Arab sources, and in one case

an Arab country ( Abu Dhabi ) is also s 48% partner in the project. One ;
aspect of tth contracts have been ‘that there are absolute guarantees |
(without limitation of liability ) for the capacity of the plant, the
quality of the products, and the analysis of the effluents,

More recently contracts have been placed where only the know-how
and basic enginesring has been obtained from abroad, and all the detailed
engineering and procurement done in Pakistan. Plants for Urea melting and
prilling, Sulphuric Acid, Baker's Yeast, Soda Ash and oil hydrogenation
have been, or are being, set up on this basis. This pattern is likely to
] _ grow 15 the future. 4 LT e e

)

In looking back on the type of contracts it may be stated that:-

a) In large plants, the more successful contracts have been

projects with fixed fee Engineering from well-known Contractors,
supervised by expsrienced operating companies or advisors, and
plant procurement on a tender basis, with rigidly prequalified
bidders.




b) For small plants, complet. purchase on a CEF basis has
been successful only when the plant supplier had muny years of
experience in supplying plants of the type constructed.

For comparative purposes Table I shows the operational
results of 4 Fertilizer Plants set up under different arrangements
for their first 6 years of operation, and indicates the difference
in early years of operation of the different plants.

In a paper of this nature it is not possible to discuss
all the numercus ccntrects, but problem areas may now be
ddentified,
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TABLE I | [ |

Pakistan-Operating Nitrogenous Fertilizer Plants- ‘ ‘
Ist 6-years of Operation. '

I 11 11 Iv
Ownership Government Government Foreign 01} Joint venture with
. Co. Foreign Chemical
' Co.
" Product Ammonium Amn, Nitrate)
Sulphate Urea y Ures Urea
" Capacity 10,250 50,000 78,8500 157,000
Tons N/yr.
Raw Material Coal/Gypsum Naturel Gas Natural Gas Natural Gas
Contract General Contract Total turn- CO's own Overall Engineering
Type: with foreign key supply of process for  Contract with
fertilizer equipment ammonia, supervision by
operating Co, reimbursable standard foreign partner's
with own Civil Engg.  Urea process. Engineers.
Engineering Cost. Standard processes
Offices for Ammonia and
Urea purchased.
i
Plant purchase Plant supp- Plant pur- Equipment purchased i
by plant sece~ lied CEF by chased by under world bank
tions against Contracter. owners, conditions.
international
bids. .
Ist complete 1959 1962-63 1969-70 1971-72 A
. year of opere- l .
tion. ‘i
Operating Record |

Ist Complete 87.8 84.9 95.5 82 :
year, |
2ns CompMte yr. 93.3 83.1 108.3 104 }
3rd Complete yn 96.6 73.9 96.0 102 !
4th Complete yn 107.8 71.4 112.5 110.4 |
Sth Complete yn 107.5 78.8 115.5 106.2 '

~ 6th Complete yr, 102.2

74.0 . 120.,6 ig“l'l ————




Problem of Contracts.

2. The main problem arcas which«may be identified
are:-
(a) Inadequacy of the Feasibility Reports with
the result that the product mix is wrong.
Thus even vwhere the plants operated well, they
were not a financial success.

(b) Improper rav material specifications.

(c) Choice of frocesses which had been inadequately
tested, or where the Contractor was in-
experienced.

(4) Inadequate specificatione for Plant supply
particularly for C ¢ F cost projects.

(e) Inadeuqate design criteria.

(£) Inadequate check of the basic design and
Engineering.

(g) Contract Provieion for Guarantees.

(h) Contract provieion for Guarantees tests

(1) Provisions for time-scheduling, and follow up
of schedules.

(3) Financial prodblems of Contractors.

Theee ropiount the major areae of difficulties
encountered in Contracts. There are others but those are
more specific to individual contracte.
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(a) Inadequacy of Feasibility Reports, <

The problems of feasibility reports are not really
part of a Contract. Yet the entire project depends on a
feasibility report.

In Pakistan, as an example, one large project for

the manufacture of man-made fibre went wrong because the wrong

type of fibre was suggested. The plant worked well

(to 110% of capacity) but could not market even 70% of

its production. In the meantime raw material prices sharply
rose, and the project became uneconomical.

In such cases often the Contractor is wrongly blamed
for the unsuccessful project, although he would have had
nothing to do with its economics.

It is essential also for the basic design of a
'roject to have detailed market studies so that the plant
product mix matches the market. This is particularly true of
plastic plants, suchh as Polyethylene, Polypropylene, PVC etc.

(b) Improper Raw Material Specifications.

Two examples of this may be given:-

(1) In the case Of a coal-based fertilizer plant,
a large coal sample was sent for pilot plant
tests. Unfortunately the sample was from a single
seanm in one mine. The sample had only 9% ash
and no oaking qualities. When the plant actually
started and production of the coal had to be
increased many times, smaller seams from three
mines were used, with the result that ash went
to 20% initially and even hi gher later, and some
seams showed caking qualities. The plant therefore
had nearly 8 months of modifications before proper
commercial production could begin.




4

(ii) In a plant producing Sodium Sulphite(62%) from
Sodium Sulphate, the guaranteed consumption of
Sulphate was 1.4 tons Sulphate per ton Sulphide.
The coal quality was based upon Anthracite with
$-6% ash. It had not been recognised that with
higher ash contents, the consumption of Sodium
Sulphate will go up due to side reactions. Since
anthracitic coal is bulk imported in Pakistan,
the available coal contained 20% ash and the
Sulphate consumption went upto 2 tons/ton Sulphide,
making the plant uneconomic, without heavy proe
tection,

~<.<‘._.'

(c) Choice of Processes which had been inadeguately
tested or Contractor inadequately experienced. i

Some examples of these were:-

(i) Two plants established to produce Ammonium
Chloride and Sodium Sulphate from common Salt
and Ammonium Sulphate. The plants were supplied
by a German Contractor with experience in the
chemical field but not in this process., Not only
was the Ammonium Chloride rnot of specification grade,
but the plants(constructed in stainless steel 316 L)
| eeverely corroded and ultimetely had to be
| written-off,

(i1) A Soda Ash plant established under a German
loan in Pakistan could find only one cupplicv
in Germany. This supplier had previously built
only one plant, but this was located in Taiwan
and could not be easily examined, and it also
ﬁlcd. coke-based Carbon !nxide, as compared to
gas-based Carbon Dioxide for this plant. The
plant never worked well as the gas could not be cleaned wc
well, nor could it attain its design of 26% ‘
Carbon Dioxide. The plant is now being expanded and

. modified by another Contractor.




(1i1)As a contrast to this must be mentioned the
BHC plant discussed above which uses the
Stauffer high-gamma procelé and which was the
first commercial plant using this process.

(d) Inadequate Specifications for Plant Supply.

This particularly applies to CEF contracts. There have
been several cases where the material of construction
has had to be changed after plant start-up, or where the
equipment has been too small or too inefficient.

It is important to have such specifications examined
by experienced Consultants or alternately a working plant
using the sams process for some 3 years or so examined for
sise and corrossion. The latter couras was adopted for a
fertilizer plant, nov in Bangladesh(then Lest Pakistan) in
1957 and the plant operated very successfully.

(e) Inadequate Design Criteria.

The site conditions, such as meteorlogical, soil data,

. acceptability of effluents should be carefully specified.

Examples whers difficultiea arocae are:-

(1) A dry ice plant where the Carbon Dioxide cooling
before "pressing” was with cooling water. As the
eritical temperature for dry ice is 2a°c, and the
cooling water in "akistan(in summar) is, at
hest, ao°c-3-2°c, it is obvious that the plant
could not work without refrigeration.

(11) Many difficulties have arises in inland plants
from inadequate effluent treatment faciiities,
particularly in Pakiatan where for 9 months in
the year, nsarly all river waters are used for
irriga tion,




- 10 "L

(f) Inadequate check of the basic design{and Engineering.

This is a specific job of experienced personnel. It i
is not required where the main Contractor is well experienced |
in the processes offered and in the countries where the plants
are being established. i

Important in this connection are local rules and re-
gulations particularly Boiler Acts. 11

{g) Contract Provisions for Guarantces.

This represents the most important area of contracts. n:
Over the years a lot of experience has occurred in this |
in Pakistan, and since this is being discussed separately it
need not be considered here.

Howcvcrvit should be mentioned that in Pakistan now it
is customary to insist on absolute guarantees(without limi-
tation of 1iability) for 95% of capacity, product quality and
harmful effluent qualities. Q'

With inflationary pressure time guarantees, as well o
&8 overall cost guarantees, for cost-reimbursable projects

are also becoming important. These are discussed in a separate
paper from Pakistan. ¢

(h) Provisions for Guarantee Tests.

In Pakistan, 72-hours guarantec tests sre no longer
acceptable for large process plants. Tests for 7 to 15§ days
are normal, but only after the plant has been operating con-
tinuously at around 80% capacity for 20-28 days.

e e i il N
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(i) Provisions for Time-Scheduliqg;and foilow-up.

One of the most difficult areas for cost-reimbursable
projects have been time guarantees. The Engincering Contractor
is naturally reluctant to give these except for turn-key
projects and even then these are often hadged in.

This is a field in which no satisfactory solution has
yet been found in Pakistan, and yet it is critical. In now
contracts penalties for not meoting specific dates for various
functions have been made but since this only increcases the Con-
tractor's liability, it also increasos costs. This may
make such guarantees meaninglees.

Critical Path Networks(CPN) are novw a regular feature
of new projects. The importance of following these on a regular
basis cannot be over-emphasised.

gjl,tinancial Problem of Contractors.

While this is not really a problem area, in one contract
in Pakistan, a well-known Contractor went bankrupt after the
Letter of Credit for a plant was established. Fortunately it

" wes little drawn upon. Performance bonds are therefore
considered necessary where there is any large down payment in-
volved.

While there are some of the problems involved in

éontracts in Pakistan, the l1ist is by no means comprehensive,
and the above examples should only be considered as some
experience guidelines.

8pecific case hietories of two fertilizer projects-
one that was not a success(Government plant at Multan) and
one that was (D.H.Chemicals plant at Chichoki Mallian, are given
below.

—
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CASE HISTORY OF THE MULTAN PROJECT.

INTRODUCTION:

The Pakistan Induatrial Development Corporation was
established by the Government of Pakistan as a Public Sector
company to develop the industrial sector of Pakistan.

In 1957 docision was taken to set up two fertilizer

| plants, one at Multan and the other at Fenchuganj in East

Pakistan(now Bangladesh).The present case history pertains to
the former project only.

The commercial offers for the project were received from
the Italian,Dutch Japanese and French campaniol. These ware
examined by a PIDC technical committec who recommended the
avard to the Itaiian Company, or failing them the Dutch. However,
in Septembor 1957 the Government gave upproval for the award of
the contract to the French bidders. These Companies decided
to form a consortium to handle the projsct. The consortiunm
comprised of six major European firms, all of whom had prior

contractual experiences in chemical process industries, but
bad neve: worked together before, thus PIDC fertilizer project

was their first 4oint venture.

THE CONTRACTUAL WORK AND OBLIGATIONS:

A turn-key contract was awarded and signed with the
Consortium in January,1958. Under the terms of the contract a
complete fertilizer complex was to be supplied consisting of
the feollowing plants:

4, An Ammonia Plant having two streams each producing

‘. 102 metric tons per day. .
2. A Nitric Acid Plant to produce 188 metric tons
per day of 100 percent acid.
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4
3. A unit to produce 300 metric tons per day of
Ammonium Nitr:zte.

4. A Urea Plant for produciig 180 motric tons paer
day of crystalline urea.

The Consortium was to carry out all works including
soil and climatic studies. PIDC was to provide the site

a ga&s line, process lines, railway lines and sidings and
roads upto the battery limits.

The Government was to hand over a fully commissioned plant
after having completed its guarantee teats within a specified
time schedule. For this purpose all nocessary supplies and
services were to be provided by the Consortium inclusive of
materials, equipment,utilities and all other ancilliary
facilities. After the completion of the startsup tests the
Consortium was to hand cver the factory in a state ready for
commercial production. According to the guaranteed time schedule
the construction and start-up of the factory was to be
completed by October 28,1960,

The factory was tc be managed by the Consortium personnel
upto the completion of the start-up and commercial production

after which only technical guidance wae to be provided for
the guarantee test period.

Unfor+unately the reforming section of the Ammonia
process selected by the Consortium was one which had not been
used in a plant of this sise before,and, therefore,to that
extent was an unproven one.

In addition all purchase of equipment, including that
of the critical iteme was totally left tc the Contractors.




|
THE GUARANTEES: : ;

The Cuarantees section of the Contract included two forms
of bonus/penalty clauses. The first bonus/penalty clause f |
wvae for the time schedule which was to be adhered by the Consortium. ‘
It wes specified that if the completion of the start-up was ! [
delayed beyond November 28, 1960(34 months from the signing of b
contract) the Consortium was to pay a penalty of US $ 5600 per
clandar day subject to 2 maximum amount of US $u48,000.However, :
if the etart-up was completed prior to September 28th,1960, i
PIDC wae to pay a bonue of US $ 5600 per calendar day to the !
Consortium upto a maximum emount of US $ 448,000,

The guaranteod time schedule provided a four month period
between the FOB delivery of equipment and ite arrival at

site. If the traneportation period exceeded four monthe the
total project time in the penalty clause was to be extended
by en equal time period. This clause wae baised against PIDC ‘

as the Coneortium had the reeponeidbility to arrange the
transportation of the equipment to the site. . |

The inepection of equipment prior to eshipment was to be P
carried out by the Coneortium as well. All equipment wae
guarenteed againet any manufacturing defects by the Consortium
and wae liable for the replacement of any defective iteme.

TIME EXTENSIONS:

. In 1959 the completion dates for the project were
rescheduled due to the strikes in the steel manufacturing
{ndustry in the United States . A supplemental contract
vas signed on 280th November 1959 extending the final handing
over date by six months from October 28,1980 to March 20,1961,
The bonue clause wae waived in viev of the time exteneion
penalty clauee was retained for any further delays.




Ths time schedule guarantees were ohce again extended
through another supplemental contract which was signed on
22nd April,1961, The completion date was once again advanced
by seven months to October 28, 1961 after a break-down of the
gas supply line to Multan. After the second extension the
penalty clauss was invoked, a payment of US $22u4,000 in
Pakistani currency was made to PIDC by the Consortium. This
sum was half the total sum specified in the penalty clause of
the main contract, With the extension of the time schedules
the equipment guarantee dates were also extended.

START-UP AND ARBITRATION:

The plant wae etarted on 3rd July, 1961. During the
construction and initial etart-up (1961-62) of the plant doubts
vara expreseed by the local enginasere and the coneultants about
tha machanical eoundnaes and commercial opsratability of the
plant. Theee doubts were conveyed to the Consortium. PIDC's
coneultants and engineers felt that the plant needed additional
equipmant to ths axtant of $2.5 million to make it work projurly,

Tha Coneortium and PIDC agreed to coneult a third party
fur resolving their differences and doub::. A European chemical
company wae chosen as an Arbitrator. A questionnaire was prepared
by tha local engineers high lighting the moet probable plant
operational probleme. An inspection tsam of the Ardbitrator was
eent to the project to assess the mechanical eoundnsss and
commercial operabllity of tho plarnt. In the appraisal report
ths Arbitratore confirmed the mechanical soundness of the plant
but sxpressad appraheneion ovar the plants capacity to meet the
productione gurrantaa. The Arbitrators rscommanded inclueion
¢f a second air compressor and suggested a few other modifications
of the plant. The total valus was $ 1.2 million. Tha Consortium
agreed with the arbitratore' recommendations and made the
necsssary changss.

—— e —
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IPROBLEMS AND COMPROMISLS AFTER START-UP:

On July 3, 1961, the startup of tlc plant had
commenced. The reforming section failed to attain the process
design conditions; the Contractor attempted to imprcve
the performance by increasing the operating temperatures and
preseures which were outside the designed condition. This re-
eulted in the rupture and creeping of the reformer tubes. The
high pressure operation also damaged the Ammonia synthesis
catalyst which had low mechanical strength.

The reformer tube problems continued for two years, the
tubee Ind to be finally replaced in February, 1963. 1In March
1963 the plant wae ready for the thirty day Guarantee tests.
The plant operated on full load for 18 day but on the 19th
day of ths tests, the packing of the high pressure uth stage
Hyper compressor leaked and the cylinder had of the Hyper
compressor cracked cauvsing the tests to be abandoned.

In April 1963 the plant was handed over by the Con-
sortium to PIDC without any successful Guarantee tests.
The guarantee teets for the ammonium nitrate and the Urea
- Plants could "ot be completed either because of lack of ammonia.

After the take over of the plant by PIDC a technical

. adviaory team of the Conscriium stayed back. The representatives
of the compressor manufactures were called who made the
neceesary chang ee and repaire after which the compressors were
restarted at full load in July,1963., By 1964 the plant wae
entirely in the hand of Pakietani engineere, who managed

to operate it at 74% of capacity in 1964-6S.

During the period 1963-1966,PIDC faced various mechanical
and process difficulties: the low mechanical strength of the
catalysts forced frequent catalyst changes, the heat recovery
_system of the copper liquor system turned out to be inefficient

s
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and finally the reformer tubes ruptured :m;:e more. These

tubes were replaced with larger diameter tubes to enable higher
conversion rates. Nevertheless, during all this period the
rated capacity of 20 M.Ton per day of Ammonia could never be
achieved.

The plant record may be seen from the following data:-

% capacity

1961-62 5.0
1962-63 54,9
1963-64 63.1
1964-65 73.9
1965-66 7.4
1966-67 78.8

Examination of the plant in 1965 showed that it would
not be possible to operate the Ammonia Section of the plant
at more than 858 of capacity without major breakdowns,and it was
suggested that this plant(ammonia)should bs de-rated to this

capacity.
S8KID MOUNTED AMMONIA PLANT CONTRACT:

The capacity of the ammonium nitrate and the urea plant
vas being under-utilised due to the deficiency of ammonia. In
order to utilise the full capacity of these planta it was
decided to add another ammonia production unit of 60 metric tons
per day. A European company specialising in skid mounted ammonia
vas awvarded the contract in November 1966 to supply a 60 metric
tons per day ammonia plant.

The contract for the skid mounted ammonia plant was
inrdod in preference to other lower offers on the basis of the
short delivery time quoted. A delivery period of 90 days from the
signing of the contract to the start up of the plant was agreed

(EAEEARNRITEI]]
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upon. All the other offers had delivery times varying from
12 to 18 months.

SUB-CONTRACTS:

PIDC also negotiated two sub-contracts for the supply
of the actual plant and the compressors. Unfortunately the
Compressors were gas enginac-compressors mounted on a single
ocrank shaft. The responsibility of the engineering and
process guarantees rested with the main Engineering Contractor
while the sub-contractors were responsible only for the supply
of the equipment.

Thie type of skid mounted p.ants had been in operation in
different parts of the world with the exception that none of
them had compressors with a gas engine drive. Since PIDC was not
faniliar with gas engine oporationc it was negotiated in the
contract that a ges engine engineer would be sent for one year
to supervise the operations and train ths local engineers.

THE GUARANTEES PERIOD:

The final acceptance of the skid mounted plant was to be
made after a fifteen day guarantee test period during which the
plant was to produce 63 metric tons per day of anhydrous ammonia
with the cooling water temperature at 85°F.

In 1967 the plant and machinery shipments of the

anonia Plant was delayed due to the Middle East War. The shipment

vas held up enroute and finally had to be routed via the
Cape. The 90 day delivery time schedule guarantee could not
be invoked due to Force Majeure.

ANMOPAC START-UP:

In April 1968, the skid mounted plant was erected next to
the existing plant. After a fev daye operations for the startup
tests by the Contractors personnel, the roof of the primary
furnace collapsed. Thie was attributed to the faulty design which

D e mEEEESD T T o SR S




wag later rectifiecd by chanping the inlet manifolds and

the pig=tatla,  The pip-tatls were veplaced with Freneh hown
design inlets and the guarantece tests were resumed. The

guarantec tests had to be bandoned once again because the multi-
purpose compressors with the gas driven engines failed.Severe
corrosion was noticed in the compressor inlets and ovalatics

had occured in the main crank shaft of the gas engine which had
to be replaced. '

During 1968 and 1969 meetings were held with the Contractors
representatives regarding the plants problems. A computer study
was carried out on the design and operation of the plant which
showed that no defect in the design of the plant existed. However,
the plant would not work continuously. PIDC demanded that a third
electrically driven compressor be supplied as a stand-by compress
or. The contractor agreed to supply a third compressor howaver,
quoted a long delivery period for the machine. In May 1971, the
guarantee tests were again started after some process modifi-
cation but again could not be completed due to the mechanical
' problems with the compressor. The Contractor left the plant in
May 1971 without completing the guarantee tests. In the meanwhile
correspondence ccntinued with the Contractor for the supply of
the third stand-by compressor. 'In 1973 the Contractor agreed to
supply a third gas engine compressor on the condition that it
will be used only as standby and the acceptance tests will be
carried out using only two compressors; if the tests proved
successful the third compressor would be returned to the Contractor
‘otherwise machine would be given free of cost to PIDC.

The third compressor was installed in November, 1973,
Again the plant was comaissioned under the contractor's super-
vision. The contractors personnel loft the plant in December
1973 without performing the acceptance tests; they later returned
‘in August, 1974 to start the third standby rachine. By this
time the engineering Contractors' firm had been sold to another
international corporation.

.




The Contractors personnel started the third machine in
August, 1974 but left the plant without the final acceptance
tests and have not returned since then.

CURRENT SETATUS.

The 60 tons per day plant has been operating since
October, 1974 at 75 per caont of its capacity. Serious problems
still exist with its roformer design and with the maintcnance of
the gas engine driven compressors.

Since the Multan Plant is being totally replaced by a
1000 tons/day plant,the plant is being allowed to "limp along"
until that time. -
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CASE HISTOL.Y OF THE DAWOOD HERCULES
PLANT AT CHICHOKI MALLIAN

The Dawood Hercules Fertilizer Compluex was
designed to produce 200, 000 metric tons of amnonia to

be processed into approximately 345, 000 metric tons of
urea fertilizer annually,

The plant facilities include an ammonia Unit
with a daily design capacity of 625 metric tons, a Urea
Unit wvith a desiyn cagpacity of 1100 metric tons, bagging
and storage facilities, plant officeos, a powaor generuting
station to take care of the total power requirements of

the entire complex, and a housing colony for essential
personnel.

The local partner received sanction from the
Government of Pakistan for setting up a fortilizer
complex in 1966. A U.8, Company decided to join as
an equity partner in the project in 1968, The plant site
Ppreparations begun in February 1969, the first prills
were made in October 1971 and all performance tests and
guarantoes were campleted in November 1971,

The mechanical conpletion of the project was
in July 1971 in 36 months (fifteen days luter than
scheduled) and the entire complex was in oparation by
October 1971, The immonia Plant was commissioned in
23 days, a rccord time for doveloping countries.

fouices of Funde

- Bguity investment was dividud equally between
foreign and local parties, with the partners in the
Joint venture holding the majority. The remainder of

Recessary funds were in the form of loans from recognizod
Sources.
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A U.S. firm was appointud as Consultant and
Engineer for the entire project. They were responsible
for the setting up for Owner a complcte and opecrable
fertilizer complex designed to have the capability of
producing prilled, uncoated urea conforming to Owner's
specifications at a design rate of 345, 000 metric tons
per calender yesr, generally in conformity with 0wner'é
Design Criteria, The fertilizer complex included ammonia
and urea production facilities complete with adequatc
facilities for utilities storage, packaging, shipiing,
maintenance, administration, housing and other auxiliary
facilities necessary for Owner to operate, service,maintain
and support production facilitius and sustain the work
force which needed to staff and operate the completed
installation.

Scope of Consultangnngineer'a viork

The Consultant was responsible for performing
and providing, outside Pakistan, all engineering work,
- documents, and sorvices required for, (a) carrying out
the camplete process and mechanical design and (b) producing
all drawings, spocifications and other documents for the
procurement of materials, equipment ind services necessary
to complete the fertilizer complux. The Consul tant was
required to carry out this work based upon Owner's Design
Criteria and any other instructions issued by the Owncr
a8 the work progressed and includeds-

1. Perfoming all work necossary, in addition to
the work roquired to be carricd ocut by sub-
‘contractors for ammonia and Urea plants, to
éatplete the necessary engineering, produce
the documonts and provide the required
services, -
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2, Correlating the design of thc battery limits
anmonia aAnd urea process units with all other
parts of the fertilizer complex in order to
providc propcr £lows of process, product and o {
utilitics streams, odoquate provisions for :
utilities, and for storage of process materials Pl
and product. |

[N NN R R Y]

3. Assist Owner in arranging a training programme
for Owner's operating personnel in the proper
cperation of the ex-battory limits facilities.

4, Provide Enginecr with the sorvices for the
procuremont of up to sixty experienced technical i ;
personnal to be scconded to and employed by i |
Owner to assist Owner in tho engincouring,
swervision, procuremcnt and construction of
the fertilizer camplox during the poriod of
construction, start-wp and initial operation ,
of the plant. . I

A subsidiary of the U.S, firm registered in
Pokistan specially to undertoke the construction of the ;
fertilizer complex included purforming, providing and
directing all work and sorvicos necossary within Pakistan |
to accomplish physical construction of the fertilizer
complex in accordance with Owner's Design Criteria and | .
the drawings, specifications and data furnished by
Owner. The work includcd the nocessary arrangaments for
the rucaipt, transportation and handling of all maturials
and equipmunt furnished by Owner, In addition, Ingincer
was requirod to porform all services necessary to accomp- S 1
lish the physical construction of the camplcte fertilizer

»




complex and his obligations includceds- ‘

i,

2.

3.

4.

7.

Maintaining complete control of its aemployeces
and work, und fumishing adequate and cfficiont
administration of its obligations.

Furnishing at the requircd time and places all
persoris with appropriate skills, as ncccssary
for the performance of Engincer's work. The
obligation includcd arrangements for training
necessary for construction craft workmen,

Receiving matgrials and cquipment furnishoed

by Owner for the work at designated dosti-
nations in Pakistan, and make all arrangemunts
necessary to cledr such materials and equipmunt
through customs, and transport such materials
to the construction sitc.

Co-ordinating, supervising, controlling and
performing all construction work in‘ accordance
with the drawings and specifications furnished
by Owner,

Furnishing hocessary advice to Owner in connection
with the procurement of matcrials, and equipment
by Owner within pakistan as directed by Owner.

Furnishing assistance requcstod by Owner during
plant start-up, initial operation and performance
tasting of the completed facilitics and conducting
perfomanco tosts of tho ex-battory limits facili-
ties in occordance with directions from Consultant,

Parforming corroctive work as directed by Owner
relative to the plant and the nucessary oxpoditing
inspection scrvices relative to such orders and

sub=-contracts.
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Ammonia Plant

Ammonia production for the fertilizer complex
was accomplished in the battery limits ammonia process

units based upon ard incorporating know-how and design. |

Consultant sub-contracted the process and mechanical
design, and certain procurament and other work, including
production of drawings, specifications and other documents,
necessary for Owner to procure equipment, construct, tcst,
service, maintain uand operate thoe battery limits amwonia
process unit,

Obligations of hmmonia Ssub-Contractor

1, Providec Owner written notification prior to
Owner's acceptance of the ammonia plant at
mochanical completion of said plant that no
deviations were found in the ammonia plant
as oraected by Englncer. -

2, 8ubmitted process flow diagrams, material
balancas, process description, equipment
load sheets and vessel sketches, plot
plans, utility balances, engincering flue
diagrams, equipment data sheets uand other
planning and analytical desiim work dirocctly
to owner for his rcview and comnents.

3, Performed process 4desicn, detailed muchanical
design, engincering and drafting, and propare
complote congtruction drawings and spocifi-
cations, and rclated detailed information as

- required to provide completely engincoered
and designcd ammonia plant. Thoy were also
responsible for cdnpiling operating instruction
manual, sparc parts list and plant ianuals nece-
ssary for erection, maintenance: start-up and
operation of iwmmonia Plant,
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Rosponsible for providing procuroment
scrvices for all the equipment and
materials relative to the immonia Plant,

fuinam

Guaranteec that the smmonia Plant shall
meet Licensor's tlarrantces regarding
product quality, production cgpacity,
delivery conditions, and cost of feed
and utilities.

Urea Plant

Uroa productiocn for tho fortilizer comploux
was accomplished in a battery limits urca proccss unit
sub-contract,

. Obligations of Urca Sub-Contractor

1. Responsible for preparing «nd furnishing
the basic design for the urea plant in
accordance with the Design Data furnished
by the Owner.

Prepare and furnish analytical procedures,
provide suervision of technicians and
enginecrs, train Owner's opecrating personnel,
inspect the plant before mechanical completion
and give Owner written notification of Toatsu's
verification to the offcct that the urca plant
has beon constructed in accordance with the
Basic Design Package.

Engincering Jssistance

The foroign partner provided competent staff to
act on bchalf of the joint venture to swervisc and dircct
the design, procurcmunt and construction of facilitics




and in this connection;~ .

l. Prepared, assembled; made available and
delivered all such design criteria,
specifications and other data in such
form and as may be required to enable
canwpetent engineering contractors to
finalize the design and then construct
production facilities.

2. stxpewi:écf the preparation 6'5 en'gineering
design, equipment Specificaxtions and gave
technical spproval, before their issuance,
to all purchase orders pfeparod for procure-
ment of equipment and materials from the
plant,

) 3. Provided continuing supervision for the
work in progress to ensure that the plant
' | is being constructed according to the Basic
o Design Criteria,

4. Arranyed the services of technically
campetent personnel for assisting the
commissioning, start-up and post-start-up
operation, and maintenance of the plant
facilities, the marketing of the product
and the management of the Company during
the first three years. .

plant Performance

The commissioniny of the plant was carried out
according to a start-up schedule which was made early in
. 1971, The sequence of events was broken down into 90
events from the time the first tubewell was started uantil
the time the prill planf went into production., Each
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sequence was carefully studied and various services

and utilities required for its commissioning pre-arranged.
The production Department also used the sequence write-ups
as a basis for making punch lists, ccmparing actual
construction to process and mechanical flow sheets etec.
This procedure proved very helpful in reducing the

bottlenecks, correcting construction errors and enabling
orderly commissioning of the plant,

The plant start-up commenced on 2¢4th pril, 197,
and ended with the production of the £irst prills on 12¢h

October, 1971, Feed was introduced to the umonia Plant
primary reformer on the 16th September. Plows were through
the catacardb system by the 2lst. On the 5th October asgua
ammonia was made. This was only 20 days after feed was
introduced. By the end of September the uresa plent was

On a wvater run and on the 12th October feed was introduced

to the urea reactors and shortly afterwerds the first
prills were produced.

T™he mechanical commaissioning of the Plant wes
Completed on 1S5th July, 1971, while the process oommiss ion-

ing wvas sccomplished three months after the mechanical
MI“‘”O

The basic decision to utilise proven processes
mm-umuupmowymm
which had two years proven perfomance in similar eppli-
cations proved very sound. In addition standardisation
of equipment throughout the plant was very helptul in
the initial check-out and plant start-\p.

Al foreign national personnel had a well
diversifiod experience in various fields and hid full
command over their areas of responsibility. They also
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carried out the training programme for local engineers
and technicians in a well co-ordinated.and organised
manner,

Initially eleven foreign nationals were
assigned for the management of the Company; Pul%his
 number was gradually reduced to four towards the end of
1973 when the management was Pakistanised.

The success of the project can be gauged by
‘4ts performance during the last six years' operation.

% of Duig_

1971-72 82
7873 104
73-74
7478
7576
L
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'rho Board ot Indultrill Mnnaqmcnt would like
to ucknowlodqo with the thmkn the data lwpliqd by
Chuucn Cauulmta (nk.tum) Ltd. on dittonnt
chcmicq plmu, by tho lm:ionn rortniur Corporation
on t.ho Multan Plant and Dawood norculu Chcu.tcah Ltd.
on the Chichoki Mallian Plant, ... ... . .t
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