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VOLUME 1
SUMMARY OF REPORT

This volume of the report is concerned with the development of the
W.P.I.D.C. Multan fertiliser factory. Present production on the site consists
of urea and ammonia nitrate limestone fertilisers based on ammonia produced
in two plant units, each of about 100 MTPD capacity, which were erected 10
years ago. Production coste are not competitive with those of the modern
nitrogen factories now under construction in Pakistan. H & G were asked to
examine the existing production facilities and recommend development for the
site. Any such development must be related to the future fertiliser requirements
of West Pakistan and to projects already sanctioned to satisfy that demand.

The existing two ammonia units are recognised as uneconomic and further
modification would not radically improve their economic position. Therefore
the basic development of the site which is required is the shut-down of these
units and the construction of a new ammonia plant of capacity of about 600 MTPD
or higher. This unit would have centrifugal compression and production costs
would ke comparable with costs in other plants now being built. Concurrently
with the construction of this plant, it would be necessary to build additional
ammonia-consuming fertiliser plants.

The existing fertilimer plants and those under construction in West Pakistan
will satisfy only a part of the future fertiliser requirements of West Pakistan.
There are, however, two further sanctioned projects, each of which includes a
600 MTPD ammonia plant; 1f the prcduction from these is added to that from
existing plants, and those under cnstruction, then demand will be satisfied
up to 1975/76. These facts can be seen in the diagram attached. In fact,
the procjected deficit would not be large enough to Justify the start up of a
new plant at Multan until about 1977/78. It i{s therefore concluded that the
construction of & new plant at Multan for start up before 1977/78 is only Jjust-
ifiable if ore of the other sanctioned projects is abandoned.

The two projects which are sanctioned in principle, but are not yot
under construction are:-

(a) Punjab Fertilisers Ltd. - Nitrophosphate project
(b) Hyesons - Urea project.

Two schemes for immediate development W.P.I.D.C.'s Multan aite have
analysed. Both schemes make maximum feasible uese of W.P.1I.,D.C.'s existing
plant and site factilities. They are:-

(1) A scheme based on 1000 MI'PD ures, keeping in use the existing nitric
acid and ANL plants, and

(11) A scheme based on a nitrophosphate project.
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In the oase of either scheme, there would be a significatnt saving to
the Pakistan economy in both Rupees and foreign exchange as a result of
incorporating the existing Multan fecilities in the project.

If development of W.P.1I.D.C.'s Multan site is further delayed, then the
economic problems of the site will continue until a later development can take
for start-up in 1977/78. Schemes for putting the site financing on a mere
favourable basis have been examined,
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1.1 Jatefuctisn

The Weat Pakistan Industrial Development Oorporetion's (W.P.I.D.C.)
Fertilizer Factory at Multan, in West Pakistan, was set up for the
manufacture of urea and ammonium nitrate limestone (ANL) fertiliser. The
plant units were started up and have been in production since 1962/63.

The designed capacity of the plant is 204 metric tons per day (MI'PD) of
anhydrous ammonia converted intot

180 MTPD of orystalline Urea with 464 Nitrogen
and
300 NI'PD of Ammonium Nitrete Limestone with 26.5% Nitregen

The ammonia plant has been found to be under=designed, but beth the ANL
and ures plants have an excess oapacity of abeut 15%. In order to balance
the production of ammonia and utilise the exoess oconversien capecity e
"Package" Amsonis plant with & daily oapacity of 60 tons of ammonis was

set wp in 1961&0

A plan for the further develepment of the site was devised by W.P.I.D.C. in
the mid 1960'a, This provided for the cemstructien of & new nitrephosphate
complex oomprising a new large ammonie plamt and nitrio acid, nitrephesphate
and smmonium sulphate-nitiate units.

T™is scheme was submnitted for apprevel but has been shelved.

At present ¥W,P,I.D.C. are ocaxrying out medifications te the ammenia plamt
to impséve output and plans exist for the imprevement of the Ured plamt en
the site.

The objective of this study has been t0 onsider where frther develepuent

of the site would be appropriate and desizeble for the Makistén eosnemy in
view of current projeots and the planned expensien of the fettiliser industry
of Weat Pakisten.
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1.1

Intreduotion - continued

In April/May 1970, members of the ataff of Humphreys and Glasgow Ltd.
together with their sub-contractors - Messrs. Chemical Consultants (Pakistan)
Limited, and a representative of the U.N.I.D,0. Pak 26 team from Rawalpindi,
visited the factory at Multan following & preliminary meeting at W.P.I.D.C.
head office in Karaohi.

An inspection of the site and factory took place, and discussions were held
with the General Manager, Chief Engineer and other members of the staff at.
the factory.

The factory at Multan impressed the staff of Humphreys and Glasgow and
Chemical Consultants as being an efficiently operated unit within the
limitations imposed by the plant. The site is well placed to serve the
agricultural areas of the country and the off-site units in particular
clearly have a good life ahead. Therefore, it was tentatively concluded
that it would be in the national interest to develop and moderniss the site.

Ac nt

Humphreys and Glasgow Ltd. wish to express thelir appreciation of the help
and information given to them in their work on the project by:

The Government Project Representative in Rawalpindi, the U.N,I.D.0. Project
Manager, and Co-Project Mananger, and U.N.I.D,0. Experts.

The Directors, Oeneral Manager and Manager of Chemical Industries Division -
W.P.I.D.C. head offices in Karachi and the Jeneral Manager, Chief Engineer
and many members of the staff of the W.P,I.D.C. fertiliser factory at Multan.




-

—

Volum; \lr

HUMPHASYS & GLASGOW LTD, *
l UNIDO Vienns Fre=Investment Studies for Fertiliser C. 1669
for Pakistan & Petrochemic#l Industries -~ Final Report July 1970

pNmy UNN O GEND GEDY My G I GEN AN AN s

W”*‘.

2.1

2.2

SACTIQH 2
IKIRTIN0 PLANT AND FACILITIE
leoation of the Pignt

The factory ies located on the outskirts of Multan City by the side of the
Nultan-Lahore highway. The factory rail sidings are oennected by 1.5 miles

of track to Piran Chaib reilway stetion on the Khanewal-Multan seoter of
Pakistan Western Railway.

Multen city is situsted centrelly in West Pakistan. The major oensuming
areas for fertilizers are within a redius of 200 miles frem Multan.

igt the Plant

The fertilizer factory at Multen ves the seoond fertiliser factory te be
built in West Pakistan,

Pakistan Industrial Development Corporation (P.I.D.C.) entered into an
agreement with WNSA, & French firm, on 20th January, 1958 to set up & complete
nitrogenous fertilizer plant at Miltan based on the use of Sui naturel ges
with & commercial capacity of 200 long tone per day of anhydrous ammonias

one half of which was to be converted into ammonium nitrate limestone (ANL)
and the other half inte Urea.

The agreement provided for & turmkey oontract on deferred payment terms

which included responsibility for the selection of processes, engineering
of the plants, procurement, shipping, clearance, inland trensportatienm,as
well as erection and start up of the machinery and all ancillary services
by October 28th 1960,

After various difficulties during the plamning, erection and starteup of
the plant, the project was ocompleted and handed over te W.P.I.D.C. in
mril, 19630

These difficulties have been well documented by W.P,I.D.C. and their oensultente

in the past and are not mentioned here except where thay effeot the future
development of the site,

Further difficulties arising from the basic plant as handed over were overoome
in the period 1964-65 and in the latter end of 1965 W.P.I.D.C. decided to give
some oonsideration to balancing and modernisation of the plant - in partiocular
to meet a shortage of ammonia frem the original plant whioch severely
restricted the fertilizer output from the factery.

A Girdler "Ammopac" package ammonis plant of 60 tons per day oapacity was
installed and at present this unit is under trial preductien.
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2.3 Mt MMIAriale

Sui naturel gac in the main rew meterial used for the preduotien of ammenia.
A typical analysis of fui gas has been given in Velume I.

Limestone, the other rawv materisl, used as a filler, is obtained frem
¥.P.I.D.C. limestone quarries loocated at Daudithel.

2.4 Ieisting Plant sod Pacilities
2.4. Degcription

The existing factory is oontained on a site of appreximstely 60 acres
to the south of the Multan-lahore read. A oceleny with heusing
acoomodation for a large prepertien of the fectery staff and their
femilies, complete with mesque, hospital, rest house, sheps, scheel
and post office also occupies an ares of about 60 scres adjacent and
to the north east of the factery site.

The factory is laid out with wide oconcrete or tarmac access reeds
and additional land exists within the plant beundaries fer extemsion
of the plant.

The factory oonsists of the follewing main plamt units:

() ™o parallel sireames of ammonia productien, esch capeble of preducing
100 tons of ammonia per day.

(8) One urea plant vith two parellel streams for ssme units, otpéble of
producing 180 tons of urea per day - 464 N.

(c) One single stream nitric acid plant oapable of preducing 180 tens
(100%) nitric acid per day.

(4) One single stream ammonium nitrete limestone plant capeble ef preducing
330 tons per day of product - 26.5% N,

0ol oW own OGN GBD B G G &5 G & &

(¢) One 60 toms per day "Package" ammenis plant.

In addition to the abeve main plant unite the fellewing fecilities alse
exiet on the ploti~-

2 stcaniell

(1) Bectrioal Pover Distributien;
6.3 XV

=
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24,1 Description - continued

(i1) Steam Generstion - Twe naturel gae fired 25 WT/hr., 15 Kg/om‘g. stem

boilers installed in separete beiler house. Steam mestly used in
Urea plant.

(i11) Tube Wells = Five tube wells with total oapacity ef 250 ®/Ar (56,000 igph).

(iv) Recirculating Osoling Water System =

a) Main System =

Water droulation rate - 6000 13 /ar.

Five cell, induced - draught, reinferced oencrete ceeling tewer.
fystem supplies 0o0ling water to ammenia, ures and nitric ecid plants.

b) Small System -

Water circulation rete 2000 l’/hr.
Timber oonstruction induced dreught ceeling tewer.
System supplies cooling water to Ammepac plamt.

There is no spare capacity in the abeve 0esling water aystems.

(v) Meiler Feed Water Treatment Flant -

Total oapscity - 150 n\g/hr
To main plant - 100 m)/hr

T Ammopac - 25 I3/hr
Approximately half of the quantity used is demineselised.

oy GEmym GEE) G Gy G GED B G @

(vi) 8ui Gms Receiving Stetion - Gas is Teceived at the factery site at
340 pem.iige then reduced threugh e oentreller swtion %o 175 p.s.i.g.

ey
R

(vii) Preduct Storege - In R.C. end briock csvered buildings -

- Urea ( ) - 15,000 WY
ANL (bulk - 25=27,000 WY

The above represents sbout three menths sterage.

Ee—
N

(viii)Asmenis Storage = ™ve spheres each of 1000 NT capacity.

- (=) and Despatoh facilities inoluding reilway sidings. Apprex.
| ) of all product is despatohed by rail. Twenty five P.U.R. waggens
will beld one days output frem the plamt.

s
¥

(x) Werkshop Moilities - These are described in meve detail in Bectien2.4.2.
Boused in R.C. and briok building.

PR——
*




Cemnq Ny GEEN @ GNNNY fUNRY  GERY (NEN)  GEEN GIEN) N

UNIDO Vienna I're«Investment Studies for Fertiliser €. 1669
for Pakistan & Petrochemicsl Industries = Final Repert July 1970

2.4.1 Descriptign - continued

(x1)

Stores Macilities - A mein storege building and a separate meterial
store - both in R.C. and brick, exists en the site.

(xii) Garege = A large R.C. and briok building prevides facilities fer

garaging major vehicles and provides seme¢ maintenance fecilities in
oonjunctien with the main workshep.

(xiii)laberatory Mecilities are provided in s large R.C. and briok

(xiv)

(xv)

(xri)

building. The building is large enough, witheut sxtensien, to house
the laboretory facilities required for & new plant ef the sise
envisaged in this report.

Wfluent Treatment = At present,liquid effluent from the plant, after
dilution, is run into an existing irrigation oanal abeut 1 to 1§ miles
from the factory after passing through a settling tank {there sre

two settling tanke - one oan be cleaned whilst the other is in use).
Wfluent at present about 200 tona/hr.

Administration Buildirgs = These are of R.C. and brick oenstructien.
There is also & cantsern and medioal oentre eor hespital on factery.

Housing Oolony -

The housing oolony ircludes accemodation for appreximately 600
families and bachelors, in bungalows and quarters &s fellews -

Bangalow
B Type 11 inoluding Rest Neuse
R Type 15 including Peet Office
C Type 20 including Rest Neuse
Cl Type 15
D Type &£ inocluding male and female

dispencasy and Offioers Ness
8 Type Quarters 82
¥ Type Qurters 47
F Type Quarters 162
& Type Quarters 96
Bacheler Mestel 94

58
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2.4.2 Wadn Nezkahep

The main maintenance werkshep heuses mechanioal, eleotrioal end
instrument sectiens in & reinferced oenorete and briok building of
approximately 200' x 130! x 30' to underside of orene.

The main workshop area is served by & 10,000 Kg ocapecity pendant
oontrolled electrical opereted overhead travelling ocreme and one bay
ia served by a 3000 Xg hand operated orane.

In the workshop there are 56 machines, oonsisting of 7 lathes (frem
6000 mm centres down), 5Segrinding machines, 3-~milling machines, 2=
shapers, l-slotter, l-seat ocutter, 5edrilling mechines, l=horisental
boring machine, 10=cutting machines and band saws, l-pipe threading
machine, Z2-shearing and punching machines, l~hydreulic press 10 & 50
tons, l-mechaniocal hammer, 2-forges and blowers, 2-sheet bending
machines, air-compressor, electric welding sets, met@alising gun and
sccessories and verious smaller machines and hamd tools., In addition
t0 this there is an instrument shop with testing equipment, an
electrical shop capable of re-winding 550 h.p. = 6KV motors, smell
foundry with two furnaces ocapable of doing small ocaatings, and a
cerpenters shop.

During & visit the following work was observed in preogress - this list
is not exhaustive but is indioative of the soepe of the work odrried out =
Various small steel and bronze parts were being febrioated and machined,

Machining and shaping of large 36" diam. stainless steel heat exchanger
baffles.

Repairs by welding to stainless stesl pump impeller.

Replacement of C.I. pump odsing by leocslly otst pump o@sing - machined
and reassembled at Multen.

Retubing of stainless steel tube bundle in heat exohanger.
Rebuilding and repair to air fan retor blading.

Mbrioation of low pressure oarben steel veseel apprex. 15 ft. leng
x 2'=6" diam, x f" thiok then steinlesa steel lined intemmslly.

Rewvinding of electric metors - ene of 550 HP was in pregress (repair
based on imported hesvy oopper insulated windings).

Pebriocation of many small electriocal spare parte = oceils, osntacte eto.
Sheet metal ocladding for insulation.

Oenveyor belt splicing and vuloanieing.

Dnstrument ocalibretion and testing.

Repaire to plant and building air ocenditioning unive.
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2.4.2 Main Norkshep -~ oontinued

Due to the diffioulty in ebtaining spares (seme twe years are required
from first order to delivery in the case of mest imported items) and
due to the diffioult foreign exohange pesitiem the werkshep steff

were tackling and preducing their own replacement spares te prevent
long plant outages.

The general impression was of & mest reseuroeful end enthusisstioc
staff oarrying out & vitel function in keeping plant eutages to
minimum, The workshep is & very valuable asset to the Multan Complex.

The existing workshop oeuld accemedate a number of sdditional machine
tools.

2.4.3 Ingteny Sa(fing

From information given to HAG Ltd. the fellewing susmery eof fectery
staffing has been extracted.

prey gy gy ey W W

' Technionl
- Dagging & Sub-
r Rsatisn Maintscce RisRing Civil Tetal
- Officers & Bgineers 40 é 2 2
- Supervisors & Foremen 4 29 2 2
- Senior & Junior Opereting
Staff & Tradesmen including
. Chargemen 330 262 22 15
- Helpers etc. 12 4 181 9
) 446 L V] 207 8 1024
Ban=Technionl
including Nanager,

edain staff, acosunts,

sedioal staff, drivers m T3
guards, storekeepers,

scheel !tm’ t.l”m.’

! oanteen, clesners, peens

SORAL 1397
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2.5 Production Units

2.5.1

2.5.2

Apmonis Flent

The plant was designed to produce 200 long tons/day of ammenis but the
average production of the plant over a period of one yebr has been

found to be no more than 75 to 80% of the rated ocapecity., When

the plant catalysts have been newly repleced an output of 205 tens
ammonia per day can be achieved, but to date thie preduction ocannet

be sustained for more than 2 to 3} weeks as the activity of the ocbtalysts -
especially the ammonia synthesis catalyst - starts falling and the
production of ammonie falls sharply.

8ynthesis catelyst life has been low beosuse of the presence of
poisons such as water vapour and 00, in the synthesie ghs mixture.

The life of the synthesis ocatalyst i net mere than 5 to 6 memths.
¥hen it is replaced, the production of ammonia has fallen te about 30%
of the rated capacity.

Power breakdowns and unscheduled failures of pumps and ocompressers
also tend to reduce the yearly sverage preduction rete, even theugh
s shutdown may be of 2 or 3} minutes duretion, it tekes many heurs teo
re-start the plant and bring it to normal production aghin.

The production guarantees for the ammonia plant have never been met
and, becumee of the inadequacy of the ammenia plant, the fectery
has been unable to achieve reted productioen.

ci Uit

A balancing unit reted at 60 tons per day of amsmenia has reoently
been added to the factory to make up the esmenis fequired to run
the ANL and urea plants at rated oapacity.

This plant - & Qirdler "Ammopac" unit, has been under trial preductien
for many months but, due primarily to troubles enceuntered with the ghe
engine driven, single shaft, reciproosting ocompressers, it has net
teen able to maintain production for mere tham & few days at & time,

Ures Fignt

There are no serious problems in this plent, Although the plant is
guaranteed to produce 170 tons of Urea per day it can produce 205 MPD,

The present Urea plant produces & crystalline product which is net
very much liked by the farmers. Being crystalline, it is net suffioiently
heavy to fall off crop leaves i.en broédokst.
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24542 Uzes Flagt - continued

2.5.}

2:5.4

W.P.I.D:sC. stated that they were oconsidering installing ocempacting

70lls as an interim measure, and eventually installing an eveperetion
and prilling plant.

A proposal to oombine the existing ures plant with & medern selution -
recycle process (Inventa), whioh would incresse the capecity ef the

existing plant frem 180 to 280 NTPD. is alee under oensideretien by
'oPoIoDoCn

Litxic Acld Eiagt

The nitric acid plant is designed to preduce 180 %ms per doy of
nitric scid (100%) end when the olimetio ocenditiens are feveureble
osn preduce up te 206 tens per day.

Msesiia Nitzate Linestone Flagt

The Flant, though designed to produce 295 tons of ANL, oen
produce up to 330 tons per day. The plant had only miner problems
such as soaling of the dryer and presence of nitrete dust in the

effluents from the plant., both these problems have been more or less
solved successfully.

The ANL plant, when inspected, was very dirty. Huge piles of dust
and product waste lay around the items of plant (net, admittedly, an
unusual situation on such plants). The unit appeared te werk well
and certainly produced a very good preduct.

2.6 parational Results
2.6.1 Prpductign (Basist letter G1(1)/CDN - 135 (2) 24th April, 1970 to

Nr. Irshad Ahmad from Dr. AKX, wulhi‘“oPoIoDQCQ)o

The production in metric toms of Ammoniun Fitrete "isecstene snd Ures
sinoe plamt start-up is given belew.

The € of rated output is based ong
AL - 300 NT /agy, 330 days/year
Urea = 180 W? /agy, )X dape/yens
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2:6.1 Exeduction ~ continued
Asaonium $ reted % rated
Year Nitrate Output Urea Output
L] L] L] L
1961 -62 9,09% 9 73 1
1962-63 63,970 é 27,870 47
196364 60,494 61 39,810 67
1964-65 754325 16 44,22 5
1965-66 15,012 16 41,427 70
1966-67 79,501 80 47,591 8o
1967-68 76,808 18 43,522 173
1968-69 13,574 14 48,722 82
2:6.2 reduction Cosla
Nain Asacuia Plant

Total Production costs for the main ammonis plant (not including the
Ammopac unit) are given in Table V.2.1, This is & detailed statement
for the year 1968/69.

Al Ursa Elans

The summarised oost of production of ML and urea from 19626} to
1968-69 is tabulated belows~ (Besis - 24.4.70 letter as for paregraph

2.6.1) .
daax mhnm Sxm
Re/ton Rs/ton
1962-63 353,08 612.1%
1963)-64 33%.39 554.14
1964-65 327.5% : 957.03
1968-66 364,10 608 .60
1966-67 305,65 636.9)
1967-68 9.4 664.00
1968-69 451,87 T13.00

Production costs for the Ammopac wnit vere not available as the plant

has not run for & long encugh period to devermine long tern operating
00848 .

T



Prasustion of Main Ammsals Plent 33,660,506 Roton
amiu e

".M" I’ ‘7.”.“7.
6431,544030 MW 444734395,

(-~ W N

L/Ton 2=)Be=B-8 Lbe, 31,015,
&w“ 1'“'”5.
10=008=19 K

% S

Soda ocaustic
Salt

Sodlwa trighosphate
Ligui¢ chlorine
Sulphuric ecid

Sodiwm sulphite
Limestone

Sodium tripoly phosphate

-

Lesd scetate

[ ] 62 o 26

N . 90569,
Copper screp 143441554
Sodiwm dichromate 21,540,

b5, 1

3
%—a § supervision 1504467,
34

it lebowr ; .
[ SEE%.

9,02,005.
12004781 .
> AB

2,104,527,
67,609,674,
21,67,558.

65 on capital cost of menia Pleat (BB 7,50,71,800,00) 47416,938. ¢
POPAL COBT:-

[ sectiom

SR

[




GP -

‘e Vlzlh - mqﬂ Costs m m u

'rodvetion of Main Aamenis Plent 53,660,336

6,38,05,285 ©°
6,31,34,430

oG

L/ton 2«lieleB Lbsy
2510500
10=108-19

o518 gs
138,173 N/%on
1,450 g,
15,09 N/Ton
507,064 N/Ton
5,500 Wgse
171,400 #/Ton
10,190 Rgae

. & secriom 2 )

Refon

800750
75,098, 06

$14015,00
10,908, 77

25,943,00
10,952,21

25,908,47
3,46,905,40
11,498, 00
4,00, 53

146,950,153

79,999.,88
1.“.“’0“

1,50,067,

9,08,005565

2,10,907448
74,25
2147,590400

47,6,990,00
WAL oMR1-

e

s FREti: NRE BB EhGE EMSERe:fnan:  BESe 8% ;E |
| ; !
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2.7

2.6.3  Preduct Sellin Prices
The following product selling prices were given by W.P,I1,D.C,:-

ANL - Rs 13 (87.5 1b bag) = Rs 328/MT
Urea (orystallised) - Rs 13 (50.6 1b bag) = Rs 565MT

These selling prices include costs of distribution from the factory
and agents selling commission.

W.P.I,D.C. said that they intend in future to sell bagged product,
approximately 508 in 50 kg bags and 50% in small bags.

Ereduot Marksting
The fertilisers produced at Multan are distributed through two Agencies:-

{a) Rurel Supply Co-operative Corporation (RSCC).
(®b) Pakistan National Oils Co. (PNO).
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IIIUTIR YALUR OF MUZAN AITE

The Site valuations are listed in Table V.3.1. They hawve been oensidered
in the context of an extension to the plant starting up in 1973 end

the existing facilities being recapitalised &t that time. The table lists
the values of the existing plant unite and off-site and infreestructure
facilities. With annual deprecistion st 10 p.s. (streight-line), the
Plante units will be fully depreciated by 1973. Buildings, however, have
been depreciated at 3% p.a. (straight=line),

In the tables three different valuations are placed on the site:
(i) Original ooet
(ii) Written-dowm value in 1973

(iii) Bstimated value as opereting units in 1973. These velues de not
take into acoount such factors as the high oceste of preductien
associ@ted with certain plant units.

Also listed ares

(iv) Wstimated costs of erecting equivalent new plemt.

It should be noted that the costs in column (iv) are based en 1970

costs and include escalation during the oconstruction peried 1970-73., No
account hes been taken of the sorap value of plant whioh would be shut—
down, Generally speaking, such values are likely to be only marginally
above the ocost of site clearance and sorep reocovery.

|
|
|
|
|
[
I
|
|
[
[
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SECTION 4
ANALYSIS OF DEVELOPMENT SCHEMES

cope of Po velo

Any development of the site must have the objective of making the factory

a production unit, which is commercially competitive with other projects
now in progress in West Pakistan. By the time a development scheme
initiated now is in operation, the existing units will have run for about
10 years, and will thus be well depreciated. For this reason, it is not
necescary that the development project for the site has any specially
advantageous characteristic. It will be sufficient to incorporate the
existing facilities with a new large-scale fertiliser project. Plant units
of the existing complex which become uneconomic to run can then be shut-down
and their depreciated value can be written off as a part of the capital cost
of the new project.

In view of other large scale developments taking place in W. Pakistan, it
ie important that the future plans for W.P.I.D.C.'s Multan site are made
now. The commercial viability of the existing plants is liable to decrease
as they reach the end of their working life.

The options open to W.P.[.D.C. at Multan are as follows:

a) Develop the site by building a new large-scale nitrogen fertiliser
project.

I
!
|
!
!
|
[
l
l

b) Develop the site by undertaking a new large-scale nitrogen/phosphate
fertiliser project.

Carry out further modifications to the ammonia and urea units. These
might stretch the useful life of plants on the site as far as 1980.
It is anticipated that by that time nitrogen and phosphate capacity
additional to new production currently planned for West Pakistan
(Hyesons and Punjab Fertilisers projects) will be required.

d) Make no further investment at the site with a view to shutting down
in 3 to 5 years and using or selling the site for other industrial
purposes.

The opportunity to undertake options a), b) or c) depends on the projections
of fertiliser requirementa in West Pakistan and on the progress made with
the projects currently planned to meet that requirement. The data for
nitrogen ie shown in the graph in the summary.
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4.2

Scope of Possible Development - continued

Jc far as nitrogen is concerned, the Hyesons and Punjab Fertilisers projects
together with existing plants will satisfy requirements completely in about
1975/76. By 1977/78 however, with the imminent shut-down of the existing
W.P.I.D.C. plants at Multan, unsatisfied demand will again reach a level
sufficient to justify the construction of the next 600 MTPD ammonia plant.
(See summary). This plant would need to start-up in 1977/78 and construction
start in 1974.

There is considerable difficulty in making an accurate forecast of phosphate
consumption in West Pakistan as current consumption is relatively low.

The Punjab Fertilisers project includes the production of NP Fertiliser

anrd trere is a T3F/MAP plant under construction at Karachi. These projects,
however, do not meet the estimated lF’205 consumption forecast for the period
beyond about 1974/75.

Assuming that the Punjab Fertilisers project goes ahead, it would be unwise
to proceed with a further, large competitive N/NP project in the same location
at once. It would be advisable to see how the lF"?O5 fertiliser market develops
in comparison with current predictions.

In summary, then, it is highly desirable that the next fertiliser project

in West Pakistan is located at W.P.I.D.C.'s Multan site. This project could
be in the near future only through co-operation between W.P.1,D.C. and either
Hyesons or Punjab Fertilisers, or by W.P.I.D.C. alone, if either of these

two companies withdrew. Failing this, W.P.I.D.C. must await further build-up
of the nitrogen and phosphate market and delay development by 5 years; during
this period steps must be taken to improve the commercial viability of the
Multan site and are discussed in Section 4.6.

If a project of type (a) or (b)(above)oould be undertaken at omce, the first
problem to be examined is the part to be played by existing units in the
new project. This question is examined in the next four sections 4.2 to
4.5.

Ammonia Units

The minimum capacity for a single stream ammonia unit would be about 600 MTPD
#hiecl i the minimum practical capacity for a plant employing modern centri-
tugal compressors and is also the sisze of plant being built on competitive
sites.

Given that such a unit is to be built at Multan, it is necessary to consider
what action should be taken in respect of the existing plants.

HUMPHAEYS & GLASGOW LTD.
l UNIDO Vienna Pre-Investment Studies for Fertiliser C.1669
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for Pakistan

4.2.1 ifjcati f kP Plant

The existing smmonia synthesis gaes preduction units invelve the use
of very complex &nd unreli@ble units fer remevel ef sulphur frem the
natural ges, and removel and recycle of CO frem the emmenie synthesis

(1)
(i1)

888,

& Petrochemicsl Industries = Finsl Repert July 1970

Nodification of the plants ocan be oconasidered ej aghinst o shert

term period of operation, (say 3 years) prier

e start-up of &

new large plant or & longer period (say 7 years) up to leter develep-

ment (case(c)4.1.) or firel shut-down.

There are two ways in which these units may bes improved.

Installation of catalytic desulphurisation, low temperature CO

shift, and methanation. or

Installation of catalytic desulphurisation only.

ternative (i

It is estimated that the m@intenence en the desulphurisetion and
CO removel units amounts to about 20% of thp totel miz plant
maintenance cost, 1.e. Rs 0.2 x (2,063 x 10° + 2,168 x SO )

= Re _846,000/yegr. (See Table V.2.1.

The oper8ting costs of the existing units are

Rectricity 80 KWh/MT NH,

Desulphurisation Chemicals
Sorubbing Chemioals

approximately as follows i~

Rs 8.48 /1 NH,
Rs 3.02/3r NH,
Rs 4.38//r lx3

Rel5.88 /e WH,

Por 54,000 MTPA Ammonie this is Rs 857,520/ year .

Theee two figures totel Re 1,7 X 106[1“.

The catalysts required for the Desulphurisation, lew Tempereture Shift
and methanation resctors to oarry out this duty ares

Zinc oxide (Desulphurissation &L.T. CO Shift Quard)

OCobalt Molybdate
L.T. CO Shift
Methanation
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4.2.1 Mpdiriontions of Misting FAMts - oontinued

The oost per year for these oatalysts weuld be £ 8800 (C & F Pekisten).
As we understand that the import of oatalyst would be on ossh-gum=benus ,

and slso liable to a 50% import duty (55% if clearence, forwarding,
vharfage ie included) the oost becomest-

£ 8800 + (0.9 +0.55) 8800 = £ 21,560 = Ry 245,800

If this figurp is deducted from the present Rs 1.7 x 106 oonty

Rs 1.454 x 10° are left to ocover stending charges on the medifiocstions.
With interest (8%) Insurance (0.3%) Maintenance (3.0%) and Depreciatien -
at 33% (3 yoars), or 14.3% (7 years)-the permmitted investment would bes

6
M e
0 + 0.7 +3.0 + 33.0) = Re 3.28 x 10° for a plant life of

e IR B B

;- 3 yolrs.
’ ors - o .
Wﬁ% = Rs 5.68 x 10 for & plant life of
) RS 7 years

It would be expected that the medifioation would cost sbeut Rs 3.0 x
100, It is therefore obvious that the modifioation would P&y off

only if the plant is to continue to operste for more than 3 years
after completicn of the modification.

“tgmlt;vg ‘; i)

For the short term ocase, therefore, altermative (ii),medificatien te
the desulphurisers only oan be considered. This weuld be the mest
effective change of all sinoce it would en@ble the reformers to
operate more efficiently than at present.

L ] [

The medifioation would invelve the installetien of & single catelyst
vessel oentaining two ocatalysts for desulphurisation.

(8) A bed of Cobalt Molybdate omtelyst, — used to hydregenate the sulphur
oompounds to H,S. The source of hydrogen may be a small part ef
the ammonis 1odp purge gas. The oatalyst life is sbout 3 years.

(b) A bed of Zinc (xide oatalyst - used to ghbserb the H,S formed in the first bed
This oatllyst would be changed each year on the annial shut-dewn.

The oat@lysts would operate at about 350° - 400°C, in the absence of
steam, and =0 & ges fired heater would be installed. The sulphur-
free ges would then be mixed with steam and passed to0 the existing
mixed gas heater prior to entry to the reformer.
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4.2.1

4.2.2

Mediiiontieno of Mkisting FiNits - centinued

The desulphurication catalyst snnual charge would be Rs 54,000, The
vessel would oost about Rs 40,000 the heater Rs 85,500, and piping
aprroximately Re 119,500, giving & totel of Re 245,000,

The eperating oost of the existing desulphurisstion section is &s
followst

hintcnmooe say 7% of the ammonis plant maintenance oost = R 0,07

(2,063 x 10° + 2,168 x 106) = Rs 296,200 /year

Bectricity (1.5 KM/MT HH3) Rs 0.159/M1 NH,

Desulphurisation chemioals Re 3.02/Mr ll{l
Tetad Rs 3.179/'®@ NE,

For 54,000 MT NH,/yr this is Ba213a700 /year

giving & total of Be_467,900/ year
M

Deducting ostalyst charges (Rs 54,000/year), this leaves Rs 413,900/year
to oover standing changes on the medifioatienjy the ocost of the
modifiostions is about half of this figure., The desulphuriser
modif.ostion ocan therefore be justified even if the plamt is enly
intended to operate a further year.

The oapacity of the existing plents is 250 MTPD. The viability ef
oontinuing to operate these plants when & new plant is rumning osn be
tested by comparing oosts of operetion in twe oases:

i) Building & plent of about 600 MIFD oapacity with existing units kept running.

ii) Shutting=down existing plante and building e new plant of abeut
850 MI'PD oapacity.

Ammonia Production oosts are indiosted in tables V.4.l and V.4.2.
In oase (ii) above, the oapital value of the existing plamts to be
written off must be allowed fer. It is aosumed that this smeunt is
reoapitalised with the oost of the new plant. The amount to be
written off on shutedown in 3 years time (i.e, 1973) weuld be
approximately as follews:
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4,2.2 Viability of Existing Ammonia P t in co gtl with a new large Plant

M __,LQE continued
Written-down value of Ammonis Maohinery 0.
Writtenedowm value of Asmenia Muildings 4.24
Maintenance stores and spares (estimmted) 0.7%
4.99

Nence the increase in ocest per NT of ammenis mede in the 850 WTPD
plant will be given by the interest and Depreciation en this sum
whioh is t0 be written off,

‘%:&‘f x UG - ne 32,

(The"Ammopac"plant hae been assumed trensferred te @& new user at
its written-down value).

Teble V.4l Ereductien Geat-Amenia

Santzifusal Flapt 600 MEFR. 330 Dax/Yesr
Osmsusption Unit Oest Produstien Osst
Per NI'.NH ,
_— T
Waturel Ons(feed) 610 B> Rs 84.8/1000m° 51.7
Waturel Ga(fuel) 315 W’ Rs 84.8/1000m° 26.1
Bectrio Fever 2510k Rs 0,1060AMR 2.7
Oseling weter 32387  Me 24.8/10008° 8.0
Nake-up water 2.8 Mo 0.54/.3 s 0.6
Gatelyst & Chemioals 5.6 ‘
Verisble Osste (Total) " 96.2
Operetion labour 5 eperations + 1 superviser/shift Ty
Bay 1ebeur 5 sen 6 . |
Mintensnce (3% p.a. on ks 80,0 x 10 ) 12,1 ‘
= 109.6
Mainistretion (Multan sanual “'o‘; V3
Interest (” Pe8e O Ra 80.0 x ) 6 J2.
Depreciation (1“ P.&. on Rs 8.0 x ) wo‘
Ingurence (0.3% p.a. on Rs 80.0 x 109) A2
192.9
Managenent (Ammenis) Tz
heres Mterials (for WN,) 4

Maintenance Labour (for E) .% . l
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!' 4‘2'2 N D1 EX. LK ABION 1 ' } GO
’ Per W ¥, Unit Oset M Ooat/X 5
) Faturel ges
| (Poed) 610 W’ Rs 84.8/2000 W’ 51.7
| Baturel gas 3 3
(Pael) 315 Bs 84.8/1000 26.1
Beoctrio ewer 25 i Bs 0,1060/M 2.1
Oseling Vater 323 »° Ns 24.9/1000 o’ 8.0
| —— ”.‘
‘ Oatalysts & Chemioals 5.6
) | Varisbls cests (Tetal) 9.2
[ Opereting Labeur 5 epereters + 1 supesviser/shift
- Doy Lebeur S men 0.9
{ Maintenmoe (3% p.a. on hs 9.5 x 10‘) 10,6
; — 10T
‘ Mministretion (Malten snusl oset) 6.6
Interest (8% p.a. ou Bs 99.5 x 10‘) 8.4
% Depreciation (m Pete 0t ks 99.5 = 10‘) ”o’
Insurence (0.9 p.a. on ks 99.5 x 10‘) 1.}
179.3
Nanageaamt (senia) 0.6
Stores Materials (Por IIJ) 30
Maintenmoe lLabeur (Mr -3) 4}
TOTAL OOST OF ABKNIA (090 NR/My) BN

Interest and Depreciation m vritten dowm value
of old Plant Jad

i Ooet of Mmemis Ia JBOAAK
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40202 Viabi.:ty ! Ex.oring Ammonia Paart in eonjurctiot with a riew large plant

e i e et el

For ‘omparison with tables V.4.l and V.4.2, the present cest ef
ammonisa production at Multen is calculated by W.P.I1,D.C. to be

Rs 541/MT (Table V.2.1) for 1968/69. By 1973, with plant mechinery
written off this figure will be reduced to RBg 331,0/MT, assuming
other costs unchanged.

The production cost of ammonia in the Ammopac plant is appreximetely
Rs 450/M when capital charges are added to estimated basic epereting
ocosts of Re 145.5. Thus comparetive daily preductien oosts &re as

followse~

Sase (1)

600 WI'PD Plant Rs 804, 2/MT Re 122,580/day

190 NTPD Plant Re 331/MT Re 62,800/day

60 WTPD Plant Rs 450/ Rs 27,000/day
Rs 212,410/day

g Gi)

850 WIPD Plant Rs 190.4 Rs 161,840/day

There is therefore an adventage of appreximately Rs 50,570/day te
be geined by building & lerger ammonia plant amd shutting dewn the
existing ones,

43 BEAating Ures Elant

4.3.1 Prepesed Medifioatisn te IKAALiGg Usen FAMGL

Invents have propesed a medifiocatien te the existing plant. T™he
medifioation is designed te inoresse the cagadity ef the plant fyea
180 MTPD to 280 MTPD. It prevides liquid recycle and prilling in
place of orystallisetien.

The osst of the medifiocation in 1967 was queted by Invents as 4.9 x
1 slwiu s, equivalent to & Pakistan ocest in 1971 of abeut
~ .6 xl .
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443.1 Fropcsey Modificat: n to Existing Urea Plant - cont.

Operating eavings result from this medifioation as followsi=

[ E—

mmmmm

¥H, 0.600 M 0,585 NT 0,015 NT Rs 190.4/MT 2.9

cW. 140 o’ 110 m> 30w Rs 0,0249/° 0.8
Bect. 509 k¥h 38C kWh 129 kWh Rs 0.1060/kWh 13.7
Steam 2,00 MT 1,80 wT 0,20 MT Rs 15/ 3.0

Rs20.4

In eddition to the saving of Rs 20/WT Urea, there is the benefit of
increased capeacity, On a 1000 MTPD Ures plant, the capital oost

of the urea plant/MIPD of inst@lled oapacity is abgut Rs 67,000,

Thus the 1ncrease in capacity is worth Rs 6,7 x 10°. The saving

on the production cost of the egisting 180 MTPD oapacity must therefere
justify the remaining Rs 2 x 10°. Wen making due allowances for
downtime and uncertainty in the performance which will result from
modifioation, it appears to be attractive if the plant is required te
continue in operat.on.

-

‘I}.Q

The problem is similar te that of ammoniea oonsidered in Section #.2.2.
When & new large Ursa Plant is built, sheuld the existing plant
shut downT?

Tebles V.4.4 and V.4.5 give the preduction ocost of urea frem new
plants of ocapacity 720 MTPD and 1000 MTPD, As stated in Section
4,3.1, the existing Urea plant would have to be wmodified. The cests |
of productien in the medified plant fed with ammenia frem & new 850 i
MIFD plant would be As 4k2.0/MT,  (See Teble V.d.3). |
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4.3.2 Action on_existicg Urea Plant when new urea plant is built - cont.

(1)

(11)

(iii)

(iv)

Iable Vo4,2 - Cogt of Ures Freduced in 1972 ip Ikisting Ures Flagt
The 1968/69 ocost of bagged urea was Rs T13/MI' (Sectien 2.6.2).

The plant machinery will have been writtem off by 1973, shewing
& saving relative to the 1968/69 figures ofs

Interest (6.25%), deprecintign (104), on the ocapital oost of
Re 28.6 x 106 = Rs 4.65 x 10°, which on 180 MTPD and 330 days/yesr is
2 18:3/M. The ocost of production in 1973 frem the depreciated

plant would be Rs 634.7/MT.
By 1973, there are other oost changes to take into acoounts
Ammonia price from new plant and reduced oconsumptien due to medifiocatien

of ures plant.
Osst reduction = 0,600 x 541 -~ 0,585 x 190.4 = Res 219.2/MT.

Increazed power cost with reduced power consumption due te medifiocatien
Osst increase = 380 x 0.106 - 509 x 0.071 = Rs 4/MT.

Reduced cooling water and steam oonsumptions due to medifioatien.
Cost reductien = 30 x 0.0249 + 0.2 x 15.0 = Rs 4/'1‘.

Interest (8%), Insurance (0.3}), Maintenance (3%) and Depreciatien
(10% over 10 years) on mod.fication

- 0,213 x 8.6 x 10° = Re 1.83 x 10%/yenr

i.e. Rs 20/MT Urea.

Thus 1973 cost of bagged ures from the Nedified plant becemes

(Notes the 1968/69 rate of interest payable by W.P.I.D.C. was 6.25%.
This is low by ourrent standards and a figure of 3% has been used fer
any new project or recapitalisation).
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4.3.2 Action on existing Urea Plant when new ures plent is byilt - cont.
Table V4.4 - Preduction Coet of Ures (720 MIFR. 330 daxa/xssr)
Pp )0 Uit gest s/t _(Rs)
Ammonia 0.57 MT Rs 190, 4 /MT 108 .5
Oarben dioxide 0.77 NT . - -

1
|
|
|
l‘ Rleotric Fower 125 Kk¥h Rs 0,1060/k¥n 13.3
|
|
[
|
[
[

Osoling Water 87 o Rs 0.0249/.3 2,2
Steam 0.80 Mr Re 15MT 12.0

Operating Labour (3 operators + 1 supervisor/shift)
Day Labour (3 men)

Maintenance (3% p.a. on Rs 52,2 x 106)

Administration - (Rs 0.7 x 106 p.a. ) (Intimate)

Interest - (% p.a. on Rs 52,2 x 106) 17.6
Depreciation = (10% p.a, on Re 52.2 x 106) 22.0
Insurance - (0.3 p.a. on Rs 52,2 x 106) 0.7

) Management (Ures) (Rs 200,000/p.a.) (Wtimate) 0.8
! Stores Materials (for Urea) (Rs 1.0 x 106 p.a.) (Intimate) 4.2
Maintenance labour (for Urea) (Re 0.2 x 108 Pede)
(Btimate) 0.8
TOPAL COST OF BULK URMA (720 MT/Day)
Oost of bagging (B timate)

TOTAL COST OF BAOGED URBA (720 MT/Day)
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4.3.2 jAction op existing Ures Plant when new ures Riant is Bullt - cont.
Iable Yodo5 - Preductiso Qest of Ures (1000 MO/Bar, 230 dexa/rese)

Ml it oeat  SeeAR(e)

OGarben Dioxide 0.17 M - -
l Bectrio Power 125 Rs 0.1060/AcWh  13.3
Gooling Weter 87 I Me 0.029° 2.2
l Btean 0.80 '  Rs 15.0/® 12,0
136.0
I Operating Labour (3 opersters + 1 superviser/shift) 0.¥
Iy labour (3 men) .
[ Maintenanoce (3‘ P.&. O Rs 1101 b 4 106) 6.5
143.0
[ Administration (Rs 0.7 x 10° p.a.) (Wtimete) T2
Interest (8% p.a. on Bs 71.1 x 10°%) 17.2
[ Dapreciatior (104 p.a. on Rs 71,1 x 10‘) 2.5
Insurence (0.3 p.a. on Rs Tl.1 x 106) 0.6
r 184, 4
Mnagement (Urea) (Rs 200,000 p.a.) (Wtimate) "5.8 ‘
Stores Materials (for Urea)(Rs 1.0 x 10%p.6J(Mtimete) 3.0
Maintenance labour (for Urea) (Rs 0.2 x 105p.a.)(Metimete) 0.6
TOTAL COST OF BULX UREBA (1000 wT ‘Bay)

188.6 ‘
Oost of bagging (Mstimate)

TOTAL COST OF BAGOND URBA (1000/Mr Day) - w | |
Daaiaete' QaRiiA) cost buiddeus o5 1000 MI/D Urss lait ‘

It is assumed that the oxiatigg ures unit will have been medified in |
1971 at & ocost of Rs 8.6 x 10 givigg e depreciated value of this
modification in 1973 of Re 6.9 x 100, Thus the urea plant ompital oest
is built up as follows: B ¢
Basic oost of 1000 MID unit 02eT x 106
1973 written down velue of existin; plant 13 X 106
1973 written down value of modifioation

TOTAL [d:2 x 10

14 |
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4.4

4.3.2 Action on existing Urea Plant when new ures plant is built - cont.

It ia now possible to ocompare ocosts of preductien of Urea frem the
modified plant and T20 MTPD plant, with that from ths 1000 MIPD unit.

(280 x 442) + (120 x 283.8) = Be 328,100/day
1000 x 279.5 = Rs 279,500/day

Difference Rs 48,600/day

It is ooncluded, therefore that if ths site development is based en
the oonstruction of a new large ures plant, then the old plant sheuld
bs shut down and the written down value recapitalised in the new
Pm.‘j‘ct.

In these circumstances action on the ures plant is less clear out.
The plant would have t0 be modified and, as shown in table V.4.3,
production costs then become Rs 442/MT. This allows a margin of

Rs 70/MD below the ex-works price uf Rs 510/MP. Ths plant is
basically sound, and it was oconocluded that it sheuld bs kept running
in its modified form together with the Nitrophosphate complex.

t id Plant

Again we consider the altemativs oases of rumming the existing plamt in
parallel with a new plant or shutting thé existing plént dewn and building
& larger new plant.,

The 1968/69 cost of nitric @cid preduced in ths existing 180 NIPD plant is
estimated at Rs 250/MT. The Plant machinery will hawe been written off
by 1973 showing a reduction in oest ofs

6
Interest (6.25%), depreciation (10.0%) on the capital cest of Rs 13.98 x 10
= Rs 2,27 x 102%“:, whioh en 180 NIPD and 330 days/yesr = Ig 38.2/K.

Henoe at the new smmenia cest of Re 190.4/NT, and with pewer st Rs 0.106/kWh,
ths preduction osst of nitric @cid in ths existing plamt in 1973 weuld be

Rs 250 = 0.292 (541.1 ~ 190.4) + 145 (0.106-0.0T1) = 38.2
| = Mg M4SN

Ths alternatjive new plants (890 NTPD and 1070 MI'PD) havs ocapital ocests of

Re 33.8 x 10° and Rs 36.0 x 10° respectively. The plant machinexry of the
ul-ging Plent will have been fully depreciated by 1973 leswing enly Re 0.86

x 10° for the written down valus of buildings in the existing plant, which must
be inoluded ig the oapitel cost of ths larger new plant. This gives

Rs 36.86 x 10° as the effective oapital cost of ths 1070 MI'PD plant.
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[ o0 muo seie raagy - oontimea
Tables V.4.6 and V.4.T give the preduction esets of Nitriec Acid fyem plonts
l of capacity 890 MIPD and 1070 NTPD.
Tacle Yodi$ - Preductise Gest of Nitxie Aoid = 080 NETA. M)0 dexalreer
l n ik Inii (et S0as/E_(e)
[ Ammonia 0.208 Bs 19040 4.3
Bectricity 20 Wh Be 00,1060/ 2.1
Process Water 0.34 nd | 1.5/-3 0.5
[ Cooling Water (Ciro) 100 o’ s 0.0249/0° 2.5
Boiler Feed Water 0.69 w° M 1.5/n° 1.0
l Oatalyst 0.095 gns Rs 30.0/@m 2,9
Steam Wxport 0.65 W Rs 15/ A0 (ewedis) - 9.8
l 5.5
Operating 1&0\1:‘%2 speTaters + 1 supesviser/shift X
Day Labour 2 men)
' Maintenance (3% p.a., on Rs 33.8 x 106) 3.5
57.5
l Administratien (Multen oest) (Re 300,000 p.s.) T1.0
Interest (8% p.a. on Bs 33.8 x 105) 9.2
. Depreciation (10% p.s. en Rs 33.8 x 10‘) 11.%
Insurence (0.3 p.a. on Rs 33.8 x 106) 0.9
[ : 795
' Menagement (Nitric Acid) (Be 100,000 p.s.) 0.)

Stores Materials (for Nitric Acid)(Me 1 x 10° ».0.) (Deiante) o4
Maintenance Labeur (fer NWitrio Acid)(Re 800,000 p.s.)(Wtieste)0.7

TOPAL OOF OF FTWRIC AODD ﬂ
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44 Niixio Ackd Zlat - oontinued
Table Yokl - Exvdugtien et of KA\ Amido M0 JEZR. 310 dara/zess
Y DR (e)

Ammonie
Wectricity
Process Water

Ooeling Water (Cira)
Boiler Feedwater

Oatalyst
Stean Ixport

Operating labour (2 operetors + 1 superviser/shift)

Day labour

Ink

0.285 mr
20 (. ]
0.34 o
100 13
0.69 l’
0.095 gne
0.6 W

(2 men)

Maintenance (3% p.a. on Rs 36.86 x 106)

Administration (Multan cost) (Rs 300,000 p.s.)

Interest (“ P.by ON " 36086 X 106)
Depreciation (10% p.a. on Rs 36,86 x 106)
Insurance (0.9 p.a. on Rs 36,86 x 106)

Management (Nitric Acid) (Re 100,000 p.a.)

Btores Materials(for Nitric Acid) (Rs 1 x 10‘;.;.)(%)

]

Voh,?lg

I UNIDO Vienns Pre=Investaent BStudies for Pertiliser C.1669

M 190.4 WP
Bs 0,1060/ Al
M 15A°

he 0.0249/n°
s 1.5/a° 1.0
B 30.0/gm 2.9
Rs 15/ (owedis) - 9.8

54.3
2.1
0.5
2.5

o4

3l

0.8
8.4
10.4
0.3

L

0.3
2.8

Maintenamoce labeur (fer Nitrio Acid)(Rs 200,000 p.s.) (Intimete)0.6

TOPAL COST OF NIMIC ACID

Daily production cssts fer the two alternatives wuld des
(090 x 83.9 +(280 x 114.5 = Bs 95.800

1070 x 80.6

= Rs “1’” /~

Difference = Qna /ey

July 1970

53.5

51.0

16.9

Rl
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l 4.4 Nitric Acid Plant - continued
Thus on the basis of production costs only, there is a small margin in
favour of shutting down the existing acid plant., However, it could equally
' be decided to maintain this unit in operation on grounds of:

(1) TImproved operating flexibility,

(11) Once the capital for the old plant is fully depreciated, production
cests will be lower,

=
N

Ammonium Nitrate Limestone Plant

This unit is of low capital cost and has relatively low operating costs.
The savings to be made by shutting down are small., It is therefore
recommended that it is kept in operation and is integrated into whichever
development scheme is selected,

&
(@,

Delayed Development of W,P.I.D.C, Multan Site
4.,6.1 Introduction

As pointed out in Section 4,1.,, assuming that the Hyesons and Punjab
. Fertilisers projects both proceed, then the opportunity to commence

re-development of the Multan site will be delayed some 5 years;

the existing plant must run up to about 1977/8 if case (c) of

Section 4.1 is adopted. Action must therefore be taken in respect
of three factors.

(1) For the urea to be marketable in competition with prilled product,
the plant must be modified from crystallisation to prilling.

(11) Ammonia supply must be secured either by modifying the plant to
include low temperature shift,methanation and desulphurisation or

by buying in ammonia and carbon dioxide from a larger production
facility.

(141) The financial structure of the site must be adjusted to put it on

a competitive basis with other plants., W.P.I.,D.C, must be able to
market its fertilisers without subsidy.

The modification of the urea plant prilling has been shown to be
attractive in such a situation /Section 4.3.2).

ey ey ey ) G G G G & = &

ey
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4.6.2 Agmouis PPLY

4.6.3

Pre~Investment Studies for Fertiliser C. 1669

In coneidering continued operetien of the plant for a further 10

Yoars, the question of ammonia supply is & major problem. Preduotion
costs on the present plant (Re 541/MP in 1968/69) are mest unattractives
installation of the equipment for low tempereture shift and methanation
should be undertaken if the life of the plant is to be extended for
this length of time (Section 4.2). The economios of asmenia
production would be improved by writing off the ourrent book value of
the plant.

If the plant is to be written off, & more attractive alternative
would be the purchese of ammonia and oarbon dioxide preduced in a
large capacity unit. The opportunity for this oould arise with the
Punjab Fertilisers project, which is to be looated in the Multan ares.

The production cost in a 850 MTPD plant is omloulated at Rs 19O.4 /MT
ammonis (Table V.4.2).

Taking smmonia &t say Rs 240/MT, it would be possible for W.P.I.D.C.
to produce bagged urea in a modified plent at Rs 471/MT in 1973, when
an ammoni& supply should become available. This ias to be compared
with an ex-plant price of Re 510/MT. It has been assumed that the
ures plant modification would be carried out in 1971 and would be
depreciated over & period of 10 years.

There is, of course, the problem of transporting emmonia and oarbon
dioxide over the distances from the new plant to the W,P.I.D.C.

Multan site., The best solution for this would be by pipeline, at

a possible cost of Rs 5.0 x 106, assuming & distance of approx. 7 miles.

Given a life of 10 years for the modified urea plent, the stamding
charges on the line would be approximately Rs 0.9 x 106 p.a., @and

would then amount to sbout Re 3.0/MI' Urea. This would not materially
affect the argument in this ocase.

ToVi the Financial Structure of ¥.P

The current high production costs at Multen are primarily the result
of two factors. The first is the high consumption of electriocity.
The second is the combined effect which relatively low odpacity and
low rates of annual depreciation now have on the fixed element of
production costs of ammonia (See Table V.2.1. Produotion Oosts =
Ammonia - Year 1968-63). Production costs of urea oould be put on

& more competitive basis for operation of the site for a period of

10 years by writing off the current book value of the ssmonia and uree
pPlants and depreciating the modifiocation comt of the urea plant over
the next ten years on a straight line basis. Agein adopting W.P.I.D.C.'s
acocounting basis, production costs &re given in Table V.4.8.
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4.6.3 Improving the Financial Structure at Multan - continued
Iable V.4,0 -

Froduc on Qo 0 ' of e v } P
aspreciated over 10 yebrs frog 1973, amd boo
ol asaonis plant writteg off.

Produotion cost of Ammonia on written-off plamt (Teble V.2,1)

n' 5‘1"06 - R’ 125097 - Rs 87090 = Bs 327019Mo “Ju.t this ocost
for increases

1) In gms cost from Rs 7.51/100 Wa> to Me 8.48,100 M
and

i1)  In power oost from Rs 0,0708/kWh to Rs O.106/xWh.

Thies givess
Re 380.2/MT NH
d
Bov frem Teble V.4.3 the cost of ures vith ammenia at Re 380.2/M0
will bes

Rs 442 + hs 0.585 (380.2 - 190.4)

Thie cost of production is well above the subsidy-free limit of
Rs 510/MP. (Section 5.2.3).

Thie would remain the case even if the oest of the medification was
aleo written off (production ocost Ms 530/ ures).

4.7 Bavslopsent Scheme Recompandations

The preferred development of the site is based on the ocenstruction of an
ammonisa plant with oapadity in excess of 600 NTPD in the near future. This
expansion oould be ocombined with either a new urea preject or a nitrepheaphate
project., These optione are analysed in more detail in Sectien 5. When

- considered against foreosst fertilieer oensumption fer Pakisten, such &

Project oannot be additional to Ryssons and PRnjad Pertilisers prejecte in
the near future.

' If expansion is to be delayed until & start-up date ef abeut 1977/78 when the
next project ApPPeArs neocessdry, then the ures plant must be wodified. Alee
& nev ammonid supply must be negotiated or the ammenia plant modified. Ir
81l existing plante are to oontinue to eperate, then the finsnoisl struoture
of the site should be adjusted to put it on & competitive basis free of sudb-
eidiees. The delayed expansion project would not, of ceurse, be able to
utilise any of the existing plant units, but many of the utility units oould
still be inocorporated. The final project, however, would be rether different

from the schemes outlined in Section 5. It would need to be the subjeot of
& later study.

uy MWD GED GED G @Gm G & & & =
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5.1 latxeducticn

5¢2

In Section 4 two schemes were seleoted for further analysis

Scheme A - Urea development projeot
Scheme B - Nitrophophate development project

Scheme A and B are analysed in Seotion 5.2 and 5.} respectively. As
pointed out previously these schemes assume immediate developsent of the
Multan site becomes possible through combination with the planned
Punjab Fertilisers or Hyesons pro!oct S s & replacement for one of them.

Srea Revelopasut FProject
5.2.1. Description of Schese

A blook diagram for the project is shown in Figure V.5.1.

the implementation of this scheme is shown on the Plot Plan -
Drawing No. 1669-151-2, Bxisting Ammonia and Urea units
will be shut down. A new €70 NTPD ammonia plant will feed

a new 1000 MTPD urea plant and existing nitric acid and
aamonium nitrate limestone units,

The facilities included in this scheme are as followsi-

e, Ammonia Plant 670 WTPD New

b, Urea Plant 1000 NTPD Neow

Ce Nitric Acid Plant 180 WTPD Existing

d. ANL Plant 260 WrPD xisting

'8 Ammonia Storage Ixisting

f. AL Storage Existing

bagging, Distribution
'R Urea Storage, Urea Existing storege plus

new storage, nev bagging
and distribution

Bxisting cooling towers
used and new towers and
faoilities added for
additional 6000 a°/hr
eiroulation rate.

i. Tube Vells Existing wells used and
two new 50 MI/hr wells
added .

bagging and Distribution

h. Cooling Towers
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5.2.1 Desorimticn of Jctess - contimued

13
oJe

k.

1.

n.

0.

Demineralisation Plant

Effluent Treatment
Facility

Workshop

Stores
Sub-Station

All Adwministretive
Facilities and Infre-
Structure

Rail Sidings

Existing mter treatment
plant used. AMditional
bgse exchangs plant 60
"/ hr edded.

Capital sum included for
this fecility.

Capital sum included for
edditional workshop heavy
11t bay and edditional
.Omn.!‘y.

Capital sum included for
additional store oapacity.

Existing. New lines from
sub-stations

Existing.

Existing.

Product storege for the two schemes has been assessed on the
basis of 30 days output at rated capacity. It is sssumed that
any additional storage over ard above “his capacity would he
outside the plant and outside the jurisdiotion of W.P.I.D.C.

i.e. marketing companies

"Godowns”

eto,
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Deac Caplial Costs

The ocapital costs for the scheme are listed below. They are
appropriate to July 1970, They include allowance for anticipated
esoalation during the constructien perfod starting in mid 1970.

"] hs
Ammoriia Plant u.m.m
Urea Plant 68, 700, 000
Demin + Effluent
" Facilities 3,270,000
Extensions to Workshop
and Store 6,120,000

Extensions to Cooling
water and Tube Wells 3,030,000

Extensions to Uree Store,

e e ey M GED GED GED GND eam

m“ing 3, 300, 000
Start-up + Consul tancy
Costl 120”.“
174,870,000
. Written down cost
? of existing faoili-
: ties (1973) 29,980,000
’ 204,830, 000
Interest on Foreign Exchange
Loan during
Construction ¢
Cﬂiuimml 12,000,000
L]

ol YT



L | Volume V
9
i UNIDO Vienna Pre-Investment Studies for Pertiliser C.1669 1

for Pakistan & Petrochemical Industries - Pinal Report July 1970 |

4
4

5.2.2 Gamital Costs - continued

The detailed breakdomn of these costs 1 shewn in Table v.5.1.
The following have not been included in the ceosts.

(1) Land cost - land alresdy owned by W.P.I.D.C,

(11)  Interest on Rupse investment during eone*ruction and
commissioning - none payable by W.P.I.D.C.

(114) Cost of lost production from existing plent during
start-up of new plant. Careful scheduling of
construztion and start-up should enable production
loss to be minimised.

2R Y.25.). CAPITAL 00T NRBAKROWN-ICHRG A (URM)

lon}a Bxchange Loeal
Gamtlliss)  (Bamillises)
Bouipsent, spares, freight . 78.5 .
& insurence, escalation
Engineering & fees, supervision 2.0 -

of construction and commisaioning
Conetruétion, Civil, Loosl osquipment,

services, freight, escalation . »n.4
Twport Duty -t nl
m0g . “o‘

A L]

Start-up + Consultanay Costs 27 2.5

Interest on Foreign Exchange
lean during construction and
star-up 18.0 -

Written domn value of existing

facilities (1973) . 3.0
L] T
Tovals 0.2 9.7 *
A

>

Overall Tesal m
Werkiing Capitel 14,0
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This total capital cost can now be compared with the cost of the
same facilities including infrestructure on a completely new
site. The capital cost for a new site is estimated by taking
the necessary items from column (iv) in Table V.3.1 and adding
these to the new items listed above. The costs of new off-site
facilities for a greenfield site and fur infrastructure are
included. On this basis the total capital for a new project
is estimated at:

Rs 334 million, (foreign exchange Re 212 million)

Thus the local currency advantage in siting such a project at
W.P.I.D.C.'s plant is about Rs 27 million and the benefit in
foreign exchange is $19 million$ the total saving is about
Rs.117 million,

rasmey msey SHNMN O ORNE) OGN GHED mmny

The estimated 1973 value of existing facilities included in the
project is Rs 60 million as running plant (Urea and ammonia
plants are excluded as they would be shut down)’ the written down
value is about Rs 30 million. A realistic valuation on the

site would lie between these extremes since the units which will
continue to run would be relatively small by modern standards and
new offeite facilties must be grafted onto existing units, instead
of the larger units which would be built on a greenfield site.

Of the valuation of Rs 60 million, however, Rs 16 million are
represented by general site fac¢ilities. The plant and utility
units represent Rs 44 million, Reducing these by 256 to allow
for the factors mentioned above and adding back the Rs 16
million, a figure of Rs 49 million is reached as & "realistic"
valuation.
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5+2.3 Erodugtion Copte and Seles Revenye

Operating costs for the scheme are listed in table V542, Also
included in the table are Sales Revenue and Net Cash Flow.
Rupee investment is shown as a single payment,

Selling prices to farmers are quoted in Section 2 as

ANL Rs 328/MT
Urea Rs 565/MT

Effective ex-works selling prices were obtained by deduction
costs of transport and sales agents' commiseion. These total

approximately Rs 55 for urea and Rs 40 for ANL giving ex-works
prices of

rey  emey (EE) GHND GEN) GEEB MMM

ANL Rs 288/MT
Urea  Rs 510/MT

Sales Revenue in a full year of production iss

ANL 92,400 MTPA Rs 26.6 million
Urea 330,000 MTPA Rs million
Total Rs million

All the figures in the table are on a 1970 basis.

The ocash flow resulting from the project is attractive and
shows a very high DCF rate of return to WPIDC. This implies
that a lower selling price structure could well be accepted for
the project. Alternatively, the Government may consider it

desirable to retain constant fertiliser selling prices and thus

allow the effects of rising production costs (due to increasing
feedstock, utility and labour costs) to reduce the profit margins
in later years.
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5.3 Nitgophosghate Developasnt Prodect

5.3.1. Desoription of Soheme

The block diagram is shown in Pigure V.5.2. The implementation
of the scheme on the Multan site is shown in the Plot Plan -
Drewing No. 1669-151-3. Existing ammonia plants and nitric

acid plant will be shut down, but other units will continue to
operate. A new 740 MTPD ammonia plant will supply a new 1070
MTPD high pressure nitric acid plant, the neutralisation sections
of the nitrophosphate plant and the existing urea plant. The
ures plant is modified for prilling and higher capacity. The
existing ANL plant continues to operats,advantage being taken of
its over-capacity,and & new one of 550 MTPD capacity is
installed. A phosphate rock store is installed and facilities
must be provided for taking hy-product calcium carbonate away
from the site (this is not all used in the ANL plants). A

new store for NP fertiliser is provided and existing -sidings
into the plant are extended to carry additional feed phosphate
rock and product fertiliser. The ANL store is extended.
Additional ammonia storage is added to allow operation of the
downstream plants during ammonia plant shut down. The existing
nitric acid plant could be left available for use to increase
operating flexibility-

[ Ammonia Plant 740 WTPD New
b. Urea Plant 280 MTPD Bxisting, modified
Ce Nitric Acid Plant 1070 MTPD New

d. Nitrophosphate Plant 970 MTPD New
2212200

e.  ANL Plant 330 MTPD  Exieting
f. ANL Plant 550 NTPD Yev (Grenulation onwards, only)

& ANL Storege, bagging,
distribution Bxisting

h. Urea 8torage, mm’
distribution Existing

i, ¥P Storege, bagging,
distribution Now

l The facilities included in the scheme are as followss

I
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5.3.1 Daseription of Schess - continued

Je Phosphate Rock Store New

K. Caloium Carbonate Store New open unit store plus
new dry store.

Existing plus new capacity.

Existing cooling towers -
used and new towers and
facilities added. _i.e.
additional 9000 m’/hr
circulation rate.

1. Ammonia Storege
m. Cooling Towers

Preweg  Smew e

- p— - p—

Tube Wells

Demineralisation Plant

Existing wells used
plus three new nslla
(1.e. extra 150 m”/hr)

Existing mSlmt. used plus
new 100 m’/hr plant.

p. Effluent Treatment Capital sum included for
FPacility this facility.

q. Workshop Capital sum included for
edditional workshop heavy
1ift bay and additional
sachinery.

r. Stores Capital sum included for

additional store capacity.

Existing plus additional
a8 shown on layout drewing.

t. Sub-Station Existing

s. Mail Sidings

The ammonium nitrate limestone plants will be fed with by-product
ammonium nitrate from the nitrophosphate plant. If the nitro-
phosphate plant is opereting at reduced capacity becauss of low
market requirements for phosphate it would still be possible to
use the neutrelisation faciilities on the existing ANL plant to
maintain ANL production rates.

The product handling sidings ocapacity for Scheme 'B' has been
increased by the addition of two lines to the south of the

existing ammonium nitrate storage, and smll additional lengthening
of the existing sidings. It is intended that phosphate rock imports
and ocalcium carbonate exports are dealt with by the lines showmn
between the main workshop and the new ammonia plant as shown

on drawing No. 1669.151-3,
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Capi 8

The capital costs for the acheme are listed belew and theee
also are on a July 1970 basis.

Ne

Ammonia Plant 92,000,000
Urea Plant Modification 7,700,000
Nitric acid Plant 36,000,000
Nitrophosphate Plant 70,500, 000
ANL Plant 15, 350,000
Phosphate Rockstone 2,170,000
Demin & Effluent Facilities 4,980,000
Extensions to workshop and

store splmpm
Extensions to cooling water

and tube walls &,400, 000
Ammonia storage 3,670,000
NP store, bagging ete. 3, 300, 000
New rail sidings 640,000
Start up and consultaney 18,500,000

costs

~ 268, 300, 000
Interest on Foreign Ixchange
during construction and

start-up M.000,000.

Written down cost of
existing facilities (1973) 32,000,000

Total . w

The detailed break-down of these costs is showm in tadble V.5.3.

283, 300, 000

This total capital cost ean now be compared with the cost of
the same facilities including infre-structure on & completely
new, green-field site. The capital cost for the paw site is
estimated by taking the necessary items frem colum (iv) in
table V.3.1 and adding theee to the new items listed above;
the costs of new off-site facilities for a grem field site
and for new infre struoture are included. On this basis the
total capital for a new preject is estimated ot

D30 nililen .+ (foresgn exchange 60 millten)
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L 5.3.2 Capiial Costs - continued

% thus the local currency advantage in siting such a project

; ' at W.P,I.D.C's plant is about Ns 35 million, and benefit in
foreign exchange is $21 million. The total saving is there-

- fore about Rs 137 million.

The estimated 1973 value of existing facilities included in
) the project is Rs 70 million as running plant. As discusse«d
. for scheme A in section 5.2.2, the realistic valuation should
a be taken at a rather lower figure. Again on the same basis
as in section 5.2.2, a realistic valuation cf Rs 55 million
- is estimated.

V.5.3, Capital cost breakdown - Scheme B (Nit t

Foreign Exchange Looal
- (Rs millions) (Rs millions)

Bquipment, spares, freight

| & insurence, escalation 119.8
Engineering & fees, supervision

3 of construction or commissioning 32.6

; Construction, civils, local

equipment, services, freight,

| escalation u8.7

) Import duty b5, 7
LA . 7L

Start-up & consultancy costs 12.8 8.7

Interest on Foreign Exchange
loan during construction and

start-up 18.0

Written down value of existing

facilities (1973) - 2.0
S —tlnd

Overall total mli

Working ocapital 3.6




i Volume V

UNIDO Vienna Pre-Investment Studies for Fertiliser C.1669

for Pakistan & Petrochemical Industries - Final Roﬁr‘c Julz, 1270

5.3.3 Operating Costs and Sales Revenue

Operating costs for the scheme are listed in table V.5.4,
Also included in the table are estimated Sales Revenue and
anuual net cash flow. Rupee investment is shown as a single
payment. Again, all figures are on a 1970 basis.

Ex-works selling prices for ANL and Urea are quoted in section

5.2.3 based on information supplied by W.P.1.D.C. NP fertiliser

is not currently produced in Pakistan. Imported product is sold

at about Rs 400/MT. 1f, however, the price of NP fertiliser
(22122:0) 1is calculated on the basis of its nutrient content in
relation to the prices of Urea and TSP, a price to farmer of

Res 500/MT 18 obtained. Again assuming transport and commission

of Rs 55/MT, an ex-works price of Rs 465/MT is obtained. Calculated
sales revenue per year is therefores

Urea 92,400 MTPA  Rs 510/MT Rs 47.1 million
ANL 250,400 MTPA Rs 288/MT Rs 83.6 million
NP (22:22:0) 320,100 MTPA Rs 465/MT Rs 148.7 million

Re 279.4 million

This prcject shows an attractive cash flow performance. The
DCF return, although lower than for the scheme A, still exceeds
4O%. Again the project could tolerate a lower selling price
structure or, alternatively, absorb for some years the increased
costs associated with rising feedstock, utility and labour
costs.

r——
. .y
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SECTION 6

CONCLUSIONS

Plans for the development of the W.P.I.D.C. Multan site must be related
to the future fertiliser needs of West Pakistan. The production costs
of ammonia are high and the nitrogen fertiliser produced on the site ia
not competitive with fertiliser produced in modern, large-scale units.
For this reason, W.P.1.D.C. would like to undertake redevelopment of the
site as soon as possible.

Two already-sanctioned projects (Punjab Fertilisers and Hyesons) will
ensure that West Pakistan's nitrogen requirements are satisfied until
about 1975/76. The Government can only sanction a new independent
nitrogen fertiliser project by W.P.I1I.D.C. at present if one of these two
projects does not go ahead.

If both the Hyesons and Punjab Fertilisers projects proceed, unsatisfied
demand will not reach a level high enough to justify start-up of a new
plant at W.P.I.D.C.'s Multan site until 1977/78.

The study concludes that the existing ammonia plant should be shut down
in any development scheme, since the present ammonia plant 1s most
uneconomic. Even writing off the value of the ammonia plant has too
small an effect to make the urea price low enough to sell without a
subsidy. It might be possible, however, tc purchase ammonia and CO
trom a large new plant in the locality and this would be attractive
until a new ammonia plant is built on W.P.I.D.C. 's Multan site. If the
urea plant is intended to continue operation beyond a period of about
3 years, it should be modified to produce prilled product at somewhat
increased capacity, provided that a sufficient supply of ammonia and
carbon dioxide needed for the higher capacity can be assured.

The only satisfactory major development of the site would be based on the
construction of a new ammonia plant with a minimum capacity of 600 MTPD.
Two alternative schemes incorporating a new ammonia plant and starting
up about 1973 have been analysed in detail and preliminary plot plans
have been prepared. Since short-term development of the site will only
be feasible if either the Hyesons project or Punjab Fertilisers projects
does not proceed, the two alternative schemes have been generally related
to these two projects. The schemes incorporate the new ammonia plant
with either a 1000 MTPD urea plant or with a nitrophosphate plant.
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The existing facilities at Multan have been examined and their economic
status assessed. 30 far as possible, they are included in the new
developments proposed. In the case of the nitrophosphate scheme, the
existing urea plant would continue to operate (modified to produce prills).
In the scheme for 1000 MTPD urea, the nitric acid and asmonium nitrate
limestone plants are kept in opsration. Operating costs have been estimated;
there is considerable economic advantage in siting such a project at
W.P,I.D.C.'s Multan factory, since the existing infrastructure, off-site
facilities, etc. would continue to be utilised. Foreign exchange sxpenditure
would be about $ 15-20 million less than the cost of the same schemes on

a greenfield site. In addition Rupee saving s are estimated at about

120 million.

The nitrophosphate acheme would require fewer of the existing plant units
to be shut down and both foreign exchanges and Rupee savings would be
somewhat higher than in the case of the urea scheme. On the other hand,
the nitrophosphate scheme requires a higher foreign exchange expenditure.

The urea project shows a higher rate of return to W.P.I.D.C. than the
nitrophosphate scheme but both projects are attractive at the sales prices
assumed. The higher return in the urea scheme is a result of the known
and accepted fact that the current Pakistan prices allow a higher profit
on urea than any other fertiliser.
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MERRIE L
SIELIOGRAPHY
Reference
1, C. Jeniocs UNDP Project Manager

2,

3.

5

6.

Te

8.

9.

General Survey of the ¥kisting Situation in the Petrochemioal and
Fertilizer Ihdx‘,ptrin, and

A Review of the Raw Materials Availabilities and their Prioces in
Pakistan May, 1967

T. Janakievskis UNDP Project Chemical Engineer
General Survey of Ekisting 8Situation in regerd to the Manufacturer
of manemade fibres in Pakistan,
March, 1968

C: Jenics UNDP Project Manager
A Preliminary Study of COomplex Fertilizers with Particular referemnce
to Pakistan,
‘rch, 1968

T. Jauakievskis UNDP Project Chemioal Ihgineer
A Review of the Industrial Chemiocal Complex Study for Emst Pakistan
and a Proposed Pattern for a Petrochemical Complex.
* April, 1968

V. Tevetkovs UNTA Expert
Gereral Survey of Ekisting Situation and Proposal for the Plastics
Production and Processing Industries in Pakisten to 1985.

T. Janakievekis UNDP Project Chemioml Engineer
A Study of Feedstocks and Processes in the Petrechemiosl Industry
with & Review of the Position in Pakistan.

January, 1969

L. Kochetkovs UNDP Expert

Methodology and General Survey of the long-term foreosst for the
Production of Plastics and Synthetioc Fibres and baockgreund of the
Chemioal Industry in Pakistan Toenemy.

Von Peter: FAO Oonsultant
Fertilizer Marketing in Pakisten.
Ootober, 1968

A, Ananias FAO Agricultural Credit Specialist
Pointers for Discussion of Credit Problems ocenneoted with Fertilizers
Promotion in Pakistan 1968.

(Buperseded by Ref.13)



[ Appendix I

Page 2
8 GLANGOW LYD.
UNIDO Vienna Pre=Investment Studies for Pertiliser C,1669

for Pakistan & Petroochemical Industries - Final Report July 1970

10, J.Q. Vermaat: FAO Tean Leader

(a) Preliminary Wvaluation of the Prespects of Osmplex and
Compound Oomplex and Compound Pertiliszers in Rekisten.

January, 1968
(b) Projection of Fertiliser Nutrients Requirements of West Pakieten
for the Period 1970-1985.
Pebruary, 1968
(o) Pertiliser Use Potential in East Pakisten.
Maroch, 1968
11. Batelle Institute, PFrankfurt/Mains Report for UNIDO
Narket Survey of Petroochemical Producots in Pakisten.
January, 1969

12. Investment Advisory Centre of Pakistan: Government of Pakietan
Survey of Plastios Processing Oapacity in Pakisten.

13. A. Ananiat FAO Agrioultural Credit Specialist
Credit and Fertilizer Promotion in Pakistan.

My, 1969

14, T. Janakievskis UNDP Project Chemiocal Engineer
A Study of Aromatice and Derivatives with & review of the pesition
in Pakistan.

M GEN N AENN UM G NN TN

15. L. Kochetkovs UNDP Mpert
Boonomiocal Survey of Wkisting Situation in the Werld's Petrochemiocal
Industry and Analysis of West Pakisten Petrochemioal Complex.

b ]

16. Report of the AJDC FMect-finding Mission on Petrochemioal Industries
in the BCAFE Region. Report to Asian Industrial Developwent Oouncil.

17. Dr. Andrew S. de Fdredys FAO Oonsultant
Methods of Soil Analysis (Boil FPertility and 30il Testing Institute
of West and Wmst Pakistan).
J\m., 1969

18. C. Jenics UNDP Project Menager
General Survey of World Productiom, Consumption, Intermatiensl Trade
and Fertilisers Requiremente.
Septeaber, 1966

19. Zinder International Ltd./Technecrate Lid: Repert to Govermment of
Pakistan. A Preliminary Mael Study for Pakistam. 968
1
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20. looation and Investment in Nitregenous Fertiliszer Preductien in West
Pakistan (Motner Report). B R. Botner Harvard University Advisery Servioe.

December, 1967
Fertilizer Poliocy in Emet Pakistan., MNinutes of the Meeting.
Director of Agriculture Bast Pakistan Qevernment.
Dr. J.G. Vermaats FAO Team Leader
Technioal Reports on Fertiliser Trials (Iast Pakistan) = Various Reports.
Two Reports EMBSOt Weso Pakistan FMertilizer Co. Ltd.
(s) Crop Responses to Various Phosphatic Pertilizer, West Pakistan.
November,
(b) West Pakistem Fertilizer Oonsumption Fereocast.
November,

80il Fertility Investigations in Pakistan.
Dr. J.G. Vermaat: FAD Team Leader

F.A. O,

30il Fertility Investigations in the Peshawar Region.
Von Peter FAO Oonsultant

o am— Sem— a—_— [ ) a— [ ] __— [ ]

The FPertilizer Programme of the Government of East Pakisten.
Planning & Development Dept. Emst Pakistan Government.

Fertilizer Requirements for et Pakistan (1970-1980).
Dr. J.G. Vermaats FAO Team Leader

VWest Pakistan Chemioal Fertilizer Handling and Marketing Survey.
U.8. Agency for International Development = Pakisten.

The Demand for Fertilizer in West Pakistam, !f&g.
Vent _Ifakiatnn Agriculturel Development Corporétion.

Deocenber, 1968

The Manufacture of Fertilizers in Emst Pakisten (3 volumes)

Vel. I Survey of Demand }mm n
Vel. II Manufecture of Nitrogenous PFertiliser, ¢ I%e
Yol. III JManufacture of Phosphatic Fertiliser.

Chemoon Report to Industrial Menagements Ltd.




T

: . — !

UNIDO Viemna Pre=Investaent Studies for PFertiliser C. 1669
for Pakistan & Petrechemiocal Industries - Final Repert July 1970

3.

32.

3.

.

35,

36.

31,

38.

39.

Noew Issue of (30)
Soenemic and Technical Bvelustion of Overeess Mipment and Utilisatiem

of Benental Phosphorous for Jertiliser Meduoction. Tennessee Valley
Aathority. Published Repert.

January, 1968
The Bble of Ixtension in the Distributien of Persilisere.
. J.G. Vormaat. FAO Team Leader
Seminar on Petroleum. Petroleum Institute of Nkistam.
September, 1968

Mhylene and Polyethylene Plant for East Pakistan., Nitsubishi.
Report to EMast Pakistan Industrial Development Osrporeation.
December, 1966

Market Survey and Feasibility Study for Karechi Petrechemioal Oomplex
(FAUJI). BMBICUP & Chemioal Osnsultants (Pakistan) Ltd. Report to Meuji
Poundation.

Petrochemiocal Investment in 3.8, Asis - Frenoh Institute of Petrel.
V.B. Henny F. Vaches Institut Frencais du Petrole.
Yy, 1968

Development of Petrochemioal Industry in Pakisten.
(2 volumes) Library. Messrs. Imhausen. Report to Pekistan Gevernment "
19

Developaent of Pertilizer Industry in Pekistan.
Nessrs. Imhausen. Reprort to Pakistam CJovernment.

PVC & PVA Fibre = BPIDC/Bumitomo. Repert to 8. Pakistan Indl. Devt.Oerp.

PACN R.C.D. Report=Nanufacture of Aorylic Pidre Irem - Pakisten.
Chemioal Consultants (Plk) Ltd., Report to ¥. Pakistan Indl. Devt. Osxp.

1968
Pertiliser Trials in Farmers' Fields by A. Wahnad T.I. Departaent of
Agrioulture West Pakisten Gevermnment.
November, 1965

Set Pakistan Narket Survey - HBSO Pakistan Fertiliser Company Ltd.
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UNIDO Viemna Pre=Investnent Studies for Fertiliser
for Pakistan & Petrochemiocsl Industries - Final Repert

4. mpoul of Peasibility Pattern of Petrechemiocsl Osmplex Industiry in
Pakisten. Vel III. T. Jamakiovski. UNIDO Preject Cheniocal Whgineer

J@.. 1969

45A. Dnvestment Study. East Pakisten Petrechemiosl Ossplex based en Naturel
Gas. Austrian Petrochemiocal Osnsultants. Repert te Wst Pakistan

Ind. Devt. Oorp.
453. Symepeis of Decument 45.

51, West Pakistan. Osmmente on the fertiliser pregremme during the feurth
five year plan. Dr. N. Neuman UNIDO Preject Manager
mt. 1969

52, The Osnsumption and preductien of fertilisers in Met Pakistan
during the feurth five yesr plan. Dr. J.G. Vermsat FAO Team Leader

September, 1969
54, Paper presented in Teheran on the fertilieer industry in Pakistan

(including pesticides) Bxpert frem Fakistan Gevernement.
Octeber, 1969
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