
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


1.0 
IM 

Li 
litt 114 li& 

MICROCOPY RESOLUTION TEST CHART 
NATIONAL BUREAU OF STANDARDS 

STANDARD REFERENCE MATERIAL 1010a 
IANSI and ISO TEST CHART No 2) 



0¿58? 
M \ • H I <[ Y ' , K, i , I A ', ( 

M) MATIONS INOUSIRIAl M VU OPMÍNl 

ORGANISATION 



l¡Ti 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 
I 
I 

MCI? 

ftAVf^**«- 

J«lf(ifTO 

U.H.I.0.0. Lit.. 
» 

•.«.1. 
A-l t.l. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 



I 
r 
r 
i 
i 
i 
i 
i 
i 
i 
i 
t 
i 
i 
i 
i 
i 
i 
i 

L I 

fßUm v 
Oontents % 

UNIDO Vienna 
for Pakistan 

Pr«-Ihv««ta«nt Studi»« ftr Fertiliser 
à Petrochemical Industri«« - Final l«p«rt 

C.1669 
July I97O 

Section 1 

Section 2 

{^•ww-lUP   «9 

XSUHLI 

fammi ÈT MIUiM II TMl COMET Of 

CQsTTS 

of »»port 

Introduction «nd Acknovledfoaent« 

ski s ting Plant * Faciliti«. 

2.1 Leoation 
2.2 History 

2.3 law Nit «rial« 
2.4 tenting Plant à Faciliti«« 

2.4.1 Dssoriptitn 

2.4.2 Main »orkshop 

2.4*3   Factory Staffing 
2.5 Production Units 

2.5.I   Aaaonia Plant à Balanoinf 

2.5*2   Ursa Plant 

2.S3   litrio Acid Flint 

2*5.4   Aaaoniu» litrat» 

2.6 Operational Jt«sults 

2.6.1 Production 

2.6.2 Production OMts Nel« 

2.6.3 Produot Sellini Prioas 
Product «ark«tinf 

ma 

Liaoat««« Float 

2.7 

»tutted Valu« «f felt** Ut« 

faal« T.3.1 

1.1 à 1.2 

2.1 
2.1 

2.2 

2.2 t« 2.4 

2.5 
2.6 

2.Î 
2.7 è 2.6 
2.8 

2.« 

2.« è 2.9 
2.f è 2.10 

2.11 

2.11 

i.i 
1.2 



1 
mm. 

Vitas» ? 
Oontonts 2 

|              UNIDO Visnna 
for Pakistan 

Pr«-Hnv«ota«nt Studia« f«r Portilla«* 
à Potrooh««ioal Industri«« * Final Bap«rt 

C.I669 
July 1970 

1             gfffllffP SÊÊ^JÊf 

I              Section 4 Analyaia of Dov«lop«ont Sena*«* 

4.1 Soap« of Poosibl« Dorolopasnt 4*1 à 4.2 
4.2 A—«nia Units 4.2 

4.2.1   Modification of »cistin« Plants 4.3 to 4.5 
4.2.2   Viability of fttistinf Avnoni« PI««« 

in oonjunction with « now lor«* plant 4,5 to 4.8 
Tabi« V.4.1 4.6 

Tabi« V.4.2 4.7 
4.3 •listing Ursa Plant 

4*3.1   Propossd Modifies* i«* to 
lcisting Ursa Plant 4.8 ft 4.9 

4*3.2   Action on oziatine Oram Plant 
whon now uro» plant 1« built 4.9 * 4.13 
T«bl» V.4.3 4*10 

Tabi« V.4.4 4*11 
Tabla V.4.5 4.12 

4*3*3   Action on oziatine Uraa, Plant if 
Multan Sit« is oonbinod wit« * 
Hitpophosphato prajoct 4.13 

4.4 Iltrio Aoid Plant 4*13 * 4.16 
fablo V.4.6 4.14 
Tabi« Y.4.7 4*15 

4.5 Araaoniu* Linsst«ns Plant 4*16 

4.« B«Uy«& D«rslop»«nt of th« Ht« 

4.6.I   Introduction 4.16 
4*6.2   Atanoniua Supply 4.1T 
4*6.3   Daprovinf tao Plnanolal 

•tructur« at Multan 4.17 * 4.H 
Tafelo T.4.8 4.14 

4.7 Svrolopaont loh—s »imanonlaitian 4.16 



í 
UIIDO fimi» 
for FoJciston 

FrffcVMtMBt ttitálot for fteUUOt» 
è Potroofasoiool Itoéustrioo • Finti joiirt 

Vtltaw 7 

O.lMf 
AOjr 1970 

I 
t 
I 
I 
I 
I 
I 
I 
I 

Sootio» 5        liwwiii 
osoljrsU 

ftorslissj int Projooto è fi—¡lili 

5.1 lotroouotlon M 
5.2 fteos BsvoloojMRt Pvojoot 

5.2.1 tesori»« ¿on of MMM 5.1 ê 5*1 
Hook Mago— Plf. ¥.5.1 5.1 

5.2.2 Oofit»! OMU 

Itolo T.5.1 
5.4 It 5.« 

5.2.3 Promotion Ooots * tftloo Wmmm I.T 
Molo T.5.2 5.1 

5.1 IltiorhssPOJtto Bovoloooont FfOjOO* 

5.M tescription of loa oit 5.5 è 5.M 
Aook Magna rif. T.5.2 5*10 

5.1.2 OOP i toi ooota 5.11 o 5.13 
«telo V.5.3 5.U 

5.3.3 OBorotinf Ooota à tolos ••rowto 5.14 

BP^s^SI »fllo^äw   w                   ^^O^BP^POBVOVP#J*^'MW (.1 ê M 

niUt l Blbllo«r*pbir 1-5 

1 



I 

HUWEMWBTI «t Q^BH^Wr gflli 

Volume V 
SUMMARY 1 

JNTDO Vienna 
for Pakistan 

Pre-Investment Studies for Fertiliser 
ft Petrochemical Industries - Pinal Report 

C.I669 
July 1970 

VOLUME 1 

SUMMARY OF MPOKT 

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 consist« 
of urea and ammonia nitrate limestone fertilisers based on ammonia produced 
in two plant units,  each of about 100 MTPD capacity, which were ertòted 10 
years ago.      Production coste are not competitive with those of the modern 
nitrogen factories now under construction in Pakistan.      H ft Q were aaked 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 compreaaion and production coats 
would be 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 fertiliser plants and those under construction in West Pakistan 
will satisfy only a part of the future fertiliser requirements of «eat Pakistan. 
There are,  however,  two farther sanctioned projects,   each of which includes a 
600 MTPD ammonia plant;     if the production from these is added to that from 
existing plants, and those under instruction, then demand will be satisfied 
up to 1975,^76 •      These facts can be seen in the diagram attached.      In fact, 
the projected deficit would not be large enough to Justify the start up of a 
new plant at Multan until about 1977/T8.      It is therefore concluded that the 
construction of a new plant at Multan for start up before 1977/78 i" only Just- 
ifiable if one of the other sanctioned projects is abandoned. 

The two projects whioh are sanctioned in principle, but are not yet 
under construction arez- 

(a) Punjab Pertlllaer« Ltd.  - Nitrophoaphate projact 
(b) Hyesona - Urea project. 

Two acharne« for immadlat« developawnt W.P.I.D.C. '« Multan «Ita tmv 
analysed.      Both «chema« make maximum feasible uae of W.P.I.D.C. • eri«ting 
plant and ait« factllltiaa.       They arat- 

(1)     A «chame basad on 1000 MTPD urea, keeping In u«e the «statine nltrle 
acid and ANL plant«, and 

(il'1    A scheme basad on a nitrophoaphate projeot. 
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In th« oaa« of «lth«r «oh««*, thar« would bt a «Ifiilfloatiit «avias to 
th« Pakistan «oonoaqr In both Rup««« and foralgn «Kenans« M a roeuit of 
incorporatine th« ««latins Multan f«oiliti«« in th« proj«ot. 

If dovolopaont of W.P.I.D.C. '• Multan alt« la further d«l«jr«d. than ta« 
•oonoatlo probi«*« of th« alt« will continu« until a later d«v«loew«nt «a* têk« 
for «tart-up in 1977AS.     SohwM« for putting th« alt« financing «n a aar« 
favourabl« baai« hav« b««n «xaainad. 
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ràroi AT mw w m gmT 

aacTio» 1 

1*1 Intraduotlon 

The West Pakistan Industrial Development Corporation's (W.P.I.D.C.) 
Fertilizer Factory at Multan, in «est Pakistan» «M set up far the 
manufacture of urea and aanoniuR nitrate lineatone (All) fertiliser.     The 
plant units were started up and have been in production sinoe 1962/63. 

The designed oapaoity of the plant is 204 sietric tens per day (MTPD) of 
anhydrous ammonia converted intot 

180 MTPD of crystalline Urea with 46^ Nitrogen 

300 MTPD of Ammonium Nitrate Limestone with 26.5«> Nitrofen 

The ammonia plant has bean found to be under-designed, but bath the AIL 
and urea plante have an excess oapaoity of about 15fl.     In order ta balance 
the production of ausonia and utilise the exoeee oonvereian oapaoity a 
"PackageM Aaaonia plant with a daily oapaoity of 60 tona of aaaonia «as 
set up in 1967-66. 

A plan for the further development of the sito was devised by W.P.I.D.C. in 
the aid I960'*.     This provided for the oanawruotian of a now nitraphaephate 
oaaplex ooaprieing a new large aaaonia plant and nitrlo acid, nitrephosphate 
and aaaoniua sulphate-nitrate units. 

This Boheao waa subaittad far approvai but baa bean ehelved. 

At prônant W.P.I.D.C. ava carrying out aodifioatians ta the emanala plant 
to improve output and plans exist for the imuovoaent of the Urea plant an 
the site. 

The objective f this study has bean ta oensider waara farther development 
of the site would be appropriate and deeltable far the Pakistan eoonamy in 
view of currant projoota and the planned aananaian of the fertilieer industry 
of Waat Pakistan. 
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i-1     MrtfWHW - continuad 

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

An inspection of the site and faotory took plaoe, and disoussions ware 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 aa being an efficiently operated unit within the 
limitations imposed by the plant. The site is well plaoed 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 modernise the site. 

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

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

The Directors, Oeneral Manager and Manager of Chemioal Industries Division - 
W.P.I.D.C, head officea in Karaohl and the Oeneral Manager, Chief Engineer 
and many members of the staff of the W.P.I.D.C. fertiliser faotory at Multan, 
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2.1 Location of the Plant 

The factory is located on the outskirts of Mai tan City by the side of the 
Mul tan-Lahore highway.     The factory rail sidings are connected by I.5 miles 
of track to Piran Gftiaib railway station on the Khanewal-Multen sector of 
Pakistan Western Railway. 

Multan city is situated oentrally in Vest Pakistan.      The major consuming 
areas for fertilizers are within a radius of 200 ai lee from Multan. 

2.2 History of the Plant 

The fertilizer factory at Multan vas the sooend fertiliser factory to be 
built in Vest Pakistan. 

Pakistan Industrial Development Corporation (P.I.D.O.) entered into an 
agreement with WSk, a French firm, on 20th January,  I958 to set up a complete 
nitrogenous fertilizer plant at Multan based on the use of Sui natural gas 
with a commercial capacity of 200 long tons per day of anhydrous ammonias 
one half of which was to be oonverted into ammonium nitrate limestone (ANL) 
and the other half into Urea. 

The agreement provided for a turnkey   oontract on deferred payment terms 
which included responsibility for the selection of processes, engineering 
of the plants, procurement,  shipping,  clearance, inland transportation,as 
well as erection and start up of the machinery and all ancillary services 
by October 28th i960. 

After various difficulties during the planning, erection and start-up of 
the plant, the project was completed and handed over to W.P.I.D.C.  in 
April,  1963. 

These difficulties have been veil documented by W.P.I.D.C. and their consultants 
in the past and are not mentioned here exoept where they of foot the futurs 
development of the site. 

Further difficulties arising from the basic plant as handed ever were overoome 
in the period I964-65, and in the latter end of I965 W.P.I.D.C. decided to give 
some consideration to balancing and modernisation of the plant - in particular 
to meet a shortage of ammonia from the original plant which severely 
restricted the fertilizer output from the faotory. 

A Qirdler "Aamopao" package ammonia plant of 60 tens per day capacity was 
ine tailed and at present this unit is under trial production. 

P 
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2.3 

Sui natural gac in th« nain raw **t«rial uaom ftr ta« proauotio» of «j 
A typical analysis of lui ga* h** b««n glwon is Voluto I. 

Liaooton«, th« ©th«r r*w aatorial, u««d M ft fill«», i* «ttalaod fro« 
W.P.I.D.C. li»««ton« ^uarrios loo*t«d at 

il«. 

2.A «klstin« Plant «ad laoillti- 

2.4.I BasoriPtion 

Th« «xisting faotory i« oontainod on « *it« «f approxiam4«ly 60 «or*« 
to th« south of th« aUlton-Lahoro road,     k oolony «1th housing 
aoooaodation for • largs proportion of th« factory staff and thair 
fonili««, oomplst« with a«sQ.u«, hospital, r«at nous«, «hof«, «ohool 
and post office also oocupioa an aros «f about 60 acr«s adjaoont and 
to th« north «*et of th« faotory «it«. 

(•) 

(c) 

(*) 

Th« faotory is laid out with vid« oonorot« or tarano aoooos roads 
and additional land «zists within th« plant »ounonrioa for oxtonoion 
of the plant. 

The faotory oonBists of th« following «Ain plant units 1 

Two paralisi strsasw of ojnonia production, «aoh oafabl« of producing 
100 tons of amonia p«r day. 

On« orsa plant with two paralisi «trata» for 
producing 190 tons of uroa por day - daft I. 

unita» otntelo of 

On« Bingl« straa« nitric aoid plant oapabl« of produoing lot) ton« 
(100)() nitrio «oid psr day. 

On« singl« otrsaa anaoniun nitrato liaos ton« plant aufbl« of produoing 
330 ton« p«r day of produot - 26.9f* V* 

On« 60 tons p«r day "Paokagt" ila plant, 

la addition to th« abov* aain plant unito tao following faciliti«* als« 
oxiot on th« ploti- 

Ci) a\ «et rioni Pow«r Distribution! 
6.3 IT 
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2,4,1 Daterlptton - continuad 

(il)    Staw Oanaratien - Two natural gta tini 25 Wí/hx,,    15 M§/m2§. ataaa 
oeilara inatallad in «aparata teli« UHM.      Stat» atatly uaad in 
Uraa plant. 

(ili) Tube Welle - Piva tuba walla with tatti oapaeity «f 250 ff/mr (56»000 igph). 

(iv)    laciroulating Cooling fatar Syata» - 

a) Nain Syatan - 

•atar   d. roulât ion rata - 6000 m fa. 
Piva oall, induoad - draught, rainforoad oonorata oaaliag far. 
S/atan auppliaa oaolinf watar to aaawnia, a*«* ani nitrio «old piante. 

b) laall abatan - 

•atar oi roulât ion rata 2000 « /hr. 
Timbar oonatruction induoad draught oaolinf lavar 1 
Systan auppliae oooling watar to taaanan plant. 

Thara i a no spara oapaoity in tha abara oaaliag «ata* ayataaa. 

lailar Faad Water Traataant Plant - 

Total capacity - 150 m^/hr 
fa aain plant - 100 a^/hr 
fa ajaaipao -   25 «-'/hr 

(v) 

Approximately half of tha quantity uaad ta damiaataliaad. 

(vi)    Sui das laoaiTinf Station - Qaa ia raoaivad at tha faotary ait« at 
340 p.a.i.g. than raduoad through a oantrallar itati«* ta 175 P.«.i.f. 

(vii) Product Stora«« - Ih R.C. and briok oavarad building« t- 

Uraa (baggad) - 15,000 WS 
ai (bulk)     . 25-27,000 m 

Tha «beva r«praaanta about thraa «anta« atora««. 

(viii)Aaaania Storage - Twa ipharaa aaoh of 1000 « oapaolt/. 

(it)   Biffine and Baapatoh faoilitiaa including railway aidlaga. 
m of all produot ia daapatohad hr rail,     f««aty fira P.f .1 
will hold on« day« output fraa ta« pia»t. 

(x)     Warfcahop Faoilitiaa . Theaa ara daaoribad ta aar« datali ia S«©ti«*2.4.2. 
lauaad in 1.0. and briok building. 
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2,4,1 DM»1I*<O** - continued 

(xl)    Itores Paoilitiee - A Min storage building and a separate aatcrial 
•tore - both in R.C. and brick, exists on the aita. 

(xii) Gara«« - A larga R.C. and briok building provide« faciliti», far 
garaging »ajor vehiclta and provide« sea« aaintenanoe faciliti«« in 
oonjunotion with the aain workshop. 

(xiii) Laboratory     Facilities are provided in a large l.C. and briok 
building.      The building ia large enough, without extension, to houee 
the laboratory facilities required for a no» plant of the aiao 
envisaged in this report. 

(xiv) »fluent Treatment - At present, liquid effluent fro« the plant, after 
dilution, is run into an existing irrigation canal about 1 te 1¿ ai loo 
from the factory after paasing through a settling tank (there aro 
two settling tanks - one can be cleaned whilst «he other is in use), 
affluent at present about 200 toni/hr. 

(xv)    Administration Buildirgs - These are of R.C. and briok construction. 

There is also a oantaen and raodioal centre or hoep i tal on factory. 

(xvi) Housing Colony - 

The housing oolony includes accomodation for apprexiamtely 600 
fanilies and bachelors, in bungalow« and quarters as f«lleve 1- 

lungalov 
B Typo       11   including Root Rouse 

K Typo       15   including Foot Off io« 

C Typ«       20   including loot House 

01 Typo      1$ 

S Typo 40       inoluding «mia and feaal« 
dl 

• Type ojurtove 82 

IP Typ« Qutrtara 47 

F Typ« martere 162 

»' Typa partero 96 
laoheler Hostel 94 

582 
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I 2.4.2 Hün Workshop 

ITh« Min maintenance workshop hou««« moohanioal, «lootrioai ml 
inatrumont sections in a r«inf«ro«d o«nor«t« and brick building of 
approximately 200 « x 130» 1 30' t« und«rsiie of oran«. 

• Th« main workshop area ie served by a 10,000 Kg capacity pendant 
controlled electrical operated overhead travailing ormi and on« boy 
la a«rv«d by a 3000 Kg bond operated orane. 

In th« workshop there are 56 amohines, consisting of 7 lath«« (from 
6000 ram centres down), 5-grinding machines, 3-«illing Mohines, 2- 
shapers, 1-slotter, 1-seat cutter, perilling maohin««, 1-horiBOntal 

t boring machine, 10-cutting maohin«« and band sows,  1-pipe threading 
machine,  2-ahearing and punching maohin««, 1-hydraulio press 10 k 50 
ton«,  l-««ohanioo>l hammer, 2-f orges and blowor«, 2-eh««t bending 
machines, air-compressor, electric welding set«, metallising gun and 
accessories and various smaller maohin«« and hand tools.    In addition 
to this there is an instrument shop with testing equipment, an 

r electrical shop capable of re-winding 55O h.p. - 6KV motors, small 
§ foundry with two furnaces capable of doing small castings, and a 

oarpenters shop. 

During a visit the following work was observed in progress - this list 
is not exhaustive but is indioative of the soop« of th« verk oarried outi- 

Varioua small steel and bronce ports wor« being fabricated and «achinad. 

Machining and shaping of large 36" àia«, stainl««« «tool heat exchanger 
eafflo«. 

Repairs by welding to stainless steel pump impel lor. 

»•placement of C.I. pump oasing by looally onmt pua* casing - amohinad 
and reassembled at Multan. 

»•tubing of stainl«*« st««l tub« bundle in h«at «xohanger. 

»•building and r«pair to air fan rotor blading. 

Fabrication of low pressure oarban st««l vee««l approx. 15 ft. long 
x 2»~6" dia*, x i" thiok then êtainlee« steel lin«d internally. 

»«winding of electric motors - on« of 550 HP «am in progress (repair 
ba««d on imported heavy oopper insulat«d winding«)» 

Fabrication of many small electrical spare part« - oailf, oantaots «to. 

•beet »«tal cladding for insulation. 

Oonvoyor belt splioing and vuloanUing. 

Instrument calibration and tatting* 

to plant and building air oonditioninf unit** 
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2,4«2 Miin ifffjilhtr ~ oontinued 

fee to the difficulty in obtaining iitrw (see* two yam ara requirod 
from first erdar to delivery in th» o*ae of Mit laported items) and 
du« to th« difficult foreign «cohango po-aitien th« «arkahop staff 
wara taokling and producing th«ir own reploceaent «para« to prevent 
long plant outages. 

The general iopreeaion «ta of a aaat reaouroeful and enthuaiaatio 
staff oarrying out a vital function in kooping plant eutagee to a 
aininun.     The workshop is a v«ry valuable aaaat to the Nul ta» Ooaplex. 

The existing workshop oeuld ecooaedate a nuÉbar af additional »achine 
tools. 

2.4.1 

fro« information given to SAO Ltd. the following «uaeary of faotory 
staffing has bean extracted. 

Teohnioal 

Officers è engineers 

Supervisors A Foremen 

Senior A Junior Operating 
Staff A Tradesmen inoluding 
Chargea en 

Helpers «to. 

lagging A Sub— 
frffijtHH >»»*»*«»»>"« «lianin^    Çjyjl Total 

40 

4 

m 
72 

6 

29 

262 

4* 

141 

2 

2 

22 

lèi 

»7 

2 
2 

15 

9 

26 IO24 

inoluding MMpr, 
•fein staff, aooeunte, 
•edioal staff, drivera 
guards, «torakeepera, 
soheol staff, telephone, 
oanteen, oleaners, paons 

313 3T3 

1397 
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2,5 Production Unite 

2.3.1 #f9"if BUpt 

The plant was designed to produce 200 long tone/do/ of sanatila out the 
average production of the plant over a period of one year ha* boon 
found to be no more than 75 to dOjt of the rot ed oapoolty.      When 
the plant catalysts hove been newly replaced on output of 205 tons 
ammonia per day oan be achieved, but to dato this production oannot 
be sustained for more than 2 to 3 weeks as the activity of the oataljrsts 
especially the ammonia synthesis catalyst - starts falling and the 
production of ammonia falls sharply. 

Synthesis catalyst life has been low because of the presenoe of 
poiaons such as water vapour and 002 in the synthesis gas Mixture. 
The life of the synthesis oatalyst Is not more than 5 to 6 months. 
When it is replaced, the production of canonia has fallen to about 80*1 
of the rated capacity. 

Power breakdowns and unscheduled failures of pumps and compressors 
also tend to reduce the yearly average production rate, even though 
a shutdown may be of 2 or 3 minutes duration, it takes many hours to 
re-start the plant and bring it to normal production again. 

The production guarantees for the ammonia plant have never boon met 
and, becuase of the inadequacy of the ammonia plant, the factory 
has been unable to achieve rated production. 

Balancing Un^t 

A balancing unit rated at 60 tons per day of ammonia has rocently 
been added to the factory to make up the tassatila roquirod to run 
the AHL and urea plants at rated oapaoity. 

This plant - a Qirdler "Ammopac" unit, has boon under trial production 
for many months but, due primarily to troubloo onoountered with the goo 
engine driven, single shaft, reciprocating compressors, it has not 
been able to maintain production for more than a few days at a timo. 

2.5.2 Urea Plant 

There are no serious problems in this plant.      Although tho plant Is 
guaranteed to produce 170 tons of Urea per day it oan produoe 205 WW). 

The present Urea plant produces a orys tal line produot whioh is not 
very much liked by the farmers.     Being crystalline, it is not sufficiently 
heavy to fall off orop leaves V'.en broadcast. 
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2,5,2 Ur** plMlt * oontinutd 

V.P.I.D.C. stated that they vere considering installing osa» eotlng 
soils as an intérim •«•surs» and eventually installing an evaporation 
and prilling plant. 

A proposal to oovbin« th« existing ur«a plant with a —dru s« lut ion - 
reoyole proo«ss (Invanta), vhioh would inorala« ta« iipautIj «f th« 
•xisttng plant fro« 180 to 280 WPD. is also mémt o«nsidoT«,ti«Ti by 
I.P.I.B.C. 

The nitric aoid plant is design«* to pr«duo« 180 teas sor eajr «f 
nitric aoid (100*) and when th« oliaetio osnditUna a«« favamtfbl« 
oan produo« up to 206 t«ns por day. 

2,3,4 '""'I  • 1ÎH   ifLia-tan« Plant 

The Plant,  though designed to produoe 295 ton« of *IL, oan 
produoe up to 330 tons per day.      The plant had only einer problème 
such as scaling of the dryer and présenos of nitrate dust in the 
effluents from the plant., both these prob lees have been more or lese 
solved successfully. 

The AIL plant, when inspected, we« very dirty.      Mug« piles of dust 
and product waste lay around th« it eu of plant (not, eoBittedly, an 
unusual situation on such planta).     Th« unit appeared ta «are: ««11 
and oertainly produoed a very geéé product. 

2 6 l Pwiduati««     (*•*•• *•**•* a(D/C» - 135 (2) 24th aprii, 1970 t 2,6,1 MEESÜEß.      Nr. Irshad Ahead fro«, Dr. A.K. ^roshi-sTp.I.D.C.). 
o 

The production in «atrio toa« of ssawftlua litre*« Maaoteai ana Urem 
amo« plant start-up is given baia«. 

The % of rated output is bas«d ont 

AIL   - 300   «T /day, 330 dftjrs/yet* 

Urea - ido  m /day, 330 my/ymt 
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2,6,1 ¿Sa^ìafiUtfL " oontinuad 

Yaar 
Anaoniua 
Nitrat« 

1961-62 9,095 
1962-63 63,970 
1963-64 «0,494 
1964-65 75,325 
1965-66 75,012 

I706—© 7 79,501 
1967-68 76,808 

1968-69 73,574 

2.6.2 Production Coita 

$ ratal 
Output IfeM 

733 

i rat«d 
Output 

9 1 
«5 27,870 47 
61 39,810 67 
76 44,229 75 
76 41,427 70 
80 47,591 80 
78 43,522 73 
74 4«,722 82 

*l*7TTa» 

Total Production co«ta for tha «mia «MORì* plant (not includine **• 
Aaaopac unit) art*iv*n in T«>bl« T.2.1,   Tai« i« a datailod «tat««wnt 
for th« y«ar 1968/69. 

mL t ¥m f •Mil 
Th« au«Mri««d ooit of production of JfL and UM* fro« 1962-63 to 
1968-69 ia tabulât«* balowi-   (Buia - 24.4.70 latWr a« for paragraph 
2.6.1} . 

XaH» 

1962-63 

1963-64 

1964-65 
lyBÇ—66 

1966-67 
1967-68 

IJ6B—©9 
Product ion 
at« not rua 
oo«to. 

Ra/ton 

353.08 

339.39 

327.55 
364.10 

385.65 

391.34 
451.17 

ooata for 
for 1 1< 

•a/ten 

612.15 

594.14 
557.03 
#08.10 

616.93 
664.00 

713.00 

uait «ara not «Vailati« at 
oa« «Renga ptriod to aataniaa loaf «aia 

th« slant 
operatine 



JUUi If fffîf 

mwàjm 

Pi Kill- of «aia «MM!« »laut »«HO, I* MM 

I   tai Ota M ro*a»MrUi 

2klft ooawvimM atalyat 
rafora»« oaUlyM 

Sote MtMtic 
Silt 
Sali« triptoaftat« 
Liquid ohlorint 
Svlatwric «ell 
Sail« aula+tlt« 
LiaMtot» 
Solita triaoly 

Sow^Katlc 
Load aectato 

• 
mame 

TSŒS mi* 
Contar uni 
Soil« «tatarata 

•an 

4, 

5, 

•Mftiatrvtl«« 

ft.*»*». 
l/fw 12-7-MI Ua, 

•H «• oaaital oo«t of *»•»< 

t,N,05,«5 R* 47,90,087. 

«,H,M,4*> Ml 44,75,595. 

2f-laVMi 
10 a» • H 

51,015. 
1,54,983. 

5*55.972. 

*,«• a» 
ltft«l79»V«Mt 
1,*»*. 

1M90 H/Ton 
507,11* R/tat 

5,140 Nja, 
171.4*0 N/taa 
10,1» aga. 

25,94?. 
14,562. 

995. . 
25,586. 

5,46,505. 
11,456. 
4,566. 

4,40,417. 

1,46,960. 
15.500. 

79,569. 
1,54,155.A 

21.540.i 

9,02,005.' 

2,10,527. 
«7,69,67t. 
21¿7,556.í 
1A.U.411. 

«-»••fi WE 

47,16,956. 

L COSTi- 

. «.M,B,C 

|    tCUlM   t 
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i,*»*. wsoo 
1M90H/Ton 2),5*.*7 

507.«* N/Tau 9,«,90MO 
5,900%». 11,*», 00 

171.*« N/Tm *,*•,»» 
10,190 %•• _ÜtBhfi 

*.*0.*17.ál 

•«m«. 1,«4#0.19 
M»%. •JAiJttÉI 

uyfeii 
MtfJO %•• 79,S09*00 

L/tM M>7-Mi Ita. 1,M,15%** 
•      |i4 ftp     « ^jidip^o 

1,»,*»7.7« 

MM***» 

l,10,»7.*O 

»4M 

•»i 

•ti 

1.7* 

1.*« 
1.90 

I.« 
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2-6-3    Tntotf HUtM Fr«9H 
Th« following product Mlllng prioM givon by W.P.I.D.C.J 

AML 
Ur«a (ory«talli««d) 

ta 13 (87.5 lb bag)   -   ta 328/MT 
ta 13 (50.6 lb tai)   -   ta 565/Wr 

TlMMM Mllini prlo«« ine lud« ooats of distribution fron th« factory 
and agent« «oiling comistión. 

product1 W.P.X.D.C, «aid that th«y int«nd in futur« to Mil 
approximately 50* in 50 kg bag« and 50X In «Mil bJ 

2.7 

Th« f«rtlli««r« produced at Mult«« ar« distrlbutod 

(a) Rural Supply Co-oporativ« Corporation (R8CC). 

(b) Pakistan National Oil« Co. (PttO). 

through two A§anoi««t 
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sanno* i 

YAifVl 9f «Mai lïfl 

The Sit« valuations are liated in Tabla V.3.1.      They have boon considered 
in the nontext of an extension to the plant starting up in 1973 and 
the existing facilities being recapitalised at that tiae.     The table lists 
the values of the existing plant units and off-site and infrastructure 
facilities.     With annual depreciation at 10JÍ p.a.  («traight-line), the 
plants units if ill be fully depreciated by 1973.      Building«, however, have 
been depreciated at 1% p.a.  (straight-line). 

Li the tables three different valuations ar« placed on the sitei 

(i)     Original cost 

(ii)    written-down value in 1973 

(iii) iBtiraated value as operating units in 1973.     The«« values do not 
take into acoount such factors a« the high costs of production 
associated with oertain plant units. 

Also listed are1 

(iv)    fetiaated oosts of ereoting equivalent now plant. 

It should be noted that the costs in ooluan (iv) are based on I97O 
costs and include escalation during the construction period 1970-73, No 
aocount has been taken of the scrap value of plant whioh would be shut- 
down.      Oenerally speaking, such values are likely to b« only aarginally 
»bove the ooet of site clearance and scrap reoovery. 
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4.1  Scopf of Pofffffflf psvf^o¡mffít 

Any development of the site must have th« objectiva of making ths factory 
a production unit, which is commercially compstitive 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 
necessary 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 plaoe 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.I.D.C. at Multan are as follows: 

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

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

c) Carry out further modifications to the ammonia and urea units.    These 
might stretch the useful life of plants on the site as far as I960. 
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 requirements in West Pakistan and on the progress made with 
the projects currently planned to meet that requirement.    The data for 
nitrogen is shown In the graph in the summary. 
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4 1      Scope of Possible Development - continued 

3c 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 6OO 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 malting 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 
and there is a TSF/MAP plant under construction at Karachi.    These projects, 
however, do not meet the estimated PgO   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/ÜP project in the same location 
at once- It would be advisable to see how the P^ 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.I.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)could be undertaken at once, 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 seotions 4.2 to 
4.5- 

4.2     Ammonia Units 

The minimum capacity for a single stream ammonia unit would be about 6OO MTPD 
• hie!   is the minimum practical capaoity for a plant employing modern centri- 
îugal compressors and is also th« sise of plant being built on oosipetitive 
sites. 

Qiven that suoh a unit is to be built at Multan, it is neoessary to oonsider 
what action should be taken in respect of the existing plant«. 
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4.2.1 Modification of 

The existing ammonia synthesiB gas production unita invalga the use 
of very complex and unreliable units far reaaval af sulphur fra« the 
natural gas, and removal and recycle of CO fra« the ammonia synthaais 
gaa. 

Modification of the plants can be oonaidered aithar against a short 
term period of operation,   (say 3 years) prior to the start-up of a 

ew large plant or a longer period (say 7 yaars) up to later develop- 
ment  (caee(c)4.ltT or final shut-down. 

There are two ways in which these units Bay be improved. 

(i) Installation of catalytic desulphurisation, low temperature CO 
shift, arid methanation,   or 

(ii)    Installation of catalytic desulphurisation only. 

Alternative (i) 

It is estimated that the maintenance on the dasulphurisation and 
CO removal unite amounts to about 20ft of tha total iflstnia plant 
maintenance cost, i.e. Re 0.2 x (2.063 x 10    + 2,168 x 10*) 

RB 846.000/raar. (See Table V.2.1.) 

The operating costs of the existing units are approximately as follows i- 

ILectricity 80 K¥h/HT HH, 

Desulphurisation Chemicals 

Scrubbing Chemicale 

Its 8.48/» »H3 

Rs 3.02/W RH3 

Ra 4.38/»T RH. 

Rsl5.88/te RTL 

lor 54,000 MTPA Ammonia this is Rs 857.520/yaay. 

These two figures total fg i TJ | j^/yfff 

The catalysts required for the Desulphurisation, Law Temperature »lift 
and methanation reactors to oarry out this duty aroi 

Zinc oxide (Desulphurisation AL.T. CO Shift Ouard) 

Cobalt Molybdate 

L.T. CO Siift 

Methanation 
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4*2.1 Modifications of lcistina? Pianti - continuad 

The oost per year for these catalysts would be t 8800 (C é F Pakistan). 
As we understand that the import of catalyst would be on naah am bonne 
and also liable to a 50* iaport duty (55* if olearanoe, forwarding, 
wharfage is included) the oost becomes»- 

£ 8800 +  (0.9 + O.55) 8800 = £ 21,560 = Re 245.800 

If this figurg is deducted fron the present RB 1.7 I 10    oost» 
Rs I.454 x 10   are left to oover standing charges on the mod if i oat ione. 
With interest (8*) Ineuranoe {Q.%) Maintenance (3.0)6) and Depreciation 
at 33* (3 years), or 14.3* (7 ysars)-the permitted investment would boi 

Iff 1.45» x 106 x 100 
T8.5V 0.3 "3.0 ; 3'3.0) Rs J5.28 x 106 for a plant life of 

3 years. 

on 

1 ' 7 yoaro 

r It would be expected that the aodifioation would oost about Rs 3.0 x 
106.      It is therefore obvious that the aodifioation would pay off 
only if the plant is to oontinue to operate for «ore than 3 yeat*s 
after completion of the modification. 
Alternative (ii) 

For the short term case, therefore, alternative (11),aodifioation to 
the desulphurisers only oan be considered.     This would be the aost 
effeotive chango of all sinoe it would enable the reformere to 
operate more efficiently than at présent. 

The aodifioation would involve the installation of a «infle oataiyst 
vessel oantaining two catalysts for deeulphurieatien. 

(a) A bed of Oobalt felybdate catalyst, - used to hydrogenate the sulphur 
ooapounds to HpS.     The souroe of hydrogen nay be a saall part of 
the ammonia loop purge gas.      The oetalyst life is about 3 yoare. 

(b) A bed of Zinc Oxide catalyst - used to absorb the ILS formed in the firat bed 
Ibis oatfclyst would be changed eaoh year on the annual shut-down. 

The oatalyets would operate at about 350° - 400°c, in the abaenoe of 
•team, and so a gas fired heater would be installed.     The sulphur- 
free gas would then be mixed with steam and passed to the existing 
•ixed gas heater prior to entry to the reformer. 
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(The desulphurioation catalyst annual charge would be Re 54 »000.     The 
vessel would oost about Rs 40,000 the heater Rs 85,500, and fifing 
-.«T,_-.-•i — *-11r   B«,   11Q   «VI      <rivin<r   a.   +.*»*•.!    «f   ••   214.000. approximately Rs 119,500, giving a total of Re 245»000, 

The tferating oost of the existing desulphurisation seotion is M 
follows t 

Maintenance, say 7* of the aaaonia plant Maintenance ooet « Re 0.07 
(2.063 x IO6 + 2.168 x 106) = Rs 2^^0/rmt 

•Leotrioity (I.5 Ob/lß M^) Re 0.159/W HHj 

Desulphurisation ohemioals Re 3.02/MT RH, 

Total Re 3.179/» KH3 

For 54,000 m RH3/yr thie is Re 171,700 /year 

Qiving a total of Rj tfhW0/ ?"* 

Deducting oatalyst oharges (Rs 54,000/year), this leave« Re 413,900/yae» 
to oover standing changée on the aedif ioatian|   the ooet of the 
«edifications is about half of this figure.     The deeulots»íser 
•odif a. oat ion oan therefore be justified even if the plant ie only 
intended to operate a further year. 

4.2.2 

The oapacity of the existing plants ie 25O KTPD.     The viability ef 
oontinuing to operate theee plants whan a new plant ie running oan bo 
tested by comparing oeste of operation in two oteeei 
i)    Building a plant of about 600 WPD oapaoity with existing units k»pt running. 

ii) Shutting-down existing plante and building a new plant of abtut 
850 MTPD oapaoity. 

Aamenia Production costs are indicated in tables V.4.I and T.4.2. 
In oaee (ii) above, the capital value of the existing plante to be 
written off must be allowed far.      It ie assuaed that this aatunt is 
recapitalised with the oost of the now plant.     The aaount to be 
written off on shut-down in 3 y—m tiae (i.e.   1973) wauld be 
approximately as follow 1 
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4.2.2    Viability of Existing Ammoni« P^ant in ootüunotion with a n«w lara« Plant 
•fy        continued 

a^itton-awm value of Aaaonia Naohinary 
V*itt«n-d«im valu« of Aaawnia Bull din«* 

»intonano« «tor«« and «paro« («atiamtad) 

Vii x   LO 

O.OU 

4.24 

0.75 

4*99 

IMO« ta« inora*«« in oo«t por UT of aaaania atea in th« 85O ifpp 
plant «ill b« givan by th« lat«r«at and Depreciation «n tai« «u* 
whioh i« to be writt«n off. 

é&$&6 , <q|) . » ,.*.. 
(iWAaaopao "plant bae b««n assuaed tranafarral ta * new u««r at 
it« written-daan valu«). 

Tabi« v.4.1 

OMt Oanauaptien   Unit 0««t 
Per NT.UH 1 

•aturai dai(faad) 

•attutai Q*«(fual) 

amaotrio lavar 

Otaling «atar 
Make-up «at«r 

610 iaJ 

315 *3 

X« 84.8/iooofc3 

la Ô4.8/IO0W 

•avif tra, 

25 «m    la O.IOÍO^A 

I« 24.8/lOOOa3 

la 0.54/»3 

323 aJ 

2.8 a3 

51.7 

26.7 

2.7 
8.0 

Oatalytt à Chaaioal« 
«ariaal« Owt« («Mal) 
Operation labaur   5 aaaratiana + 1 
Bay labour 5 aw * 
»intanane« (31t p.a. an la 80.0 1 10-) 

Aaainiatration (latltan annual oeet) 
Iht«r«it (8* p.a. an I« 80.0 x 10")      _• 
•aaraoiatian (IO* p.a. on I« 80.0 xJO•) 
LMurano« (0.3d p.a. an I« 80.0 x 10*) 

/•aift] 

5.6 

12.1 

•0.6 

96.2 

IO9.6 

it (Aaamtia) 
lattrial« (far ML) 

Naintenano« Labour (far IH,) 
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4.2.2 Viability of BKistiiut Awwonli Plant m conjunction »lth t 

Tabla V.l. 2 - Prodilotion Qa.t , 

Oonauaption 
Iff IH, Unit OMt 

610 Ik3 la 84.8/1000 la3 

latural fM 
(ruai) 315 
•.•otrio P«w«r 

Oaalinf Watar     323 a 
Watar     2.8 a3 

2$ Mtfh 
3 

Oatal/«ti à G&aaiaaa« 

Vaxiabl» oaat« (Datai) 

•a 84.8AOOO la3 

la 0.1040/** 
la 24.9/IOOO a3 

la 0.54/a3 

Opavating Laaaur 5 

Oar Wotur 5 ami 

4 1 

•mintananea (3* p.«. mli 99.5 z 10*) 

Admin latrati«! (Nul tan annual oaat) 

ftttavart (80 p.a.  an la 99.5 x 106) 

Bapraoiatian (lOfl p.a. an Is 99.5 x 104) 

DMUNBM (0.9(1 p.a. an I« 99*5 * Wé) 

(i—nia) 

»tarlala (Par ïlj) 

[aaaur (Par M,) 

TOTAL 008* Of AMIA (Ü0 «/la/) 

latavaat and Bapraoiatian « «rlttan 
af aUilaat 

Oaat af 

*A^PW*jJF awl   «Wwa 

MaaaBajaaaaaaBBaaaaajL 

5I.7 

2«.? 

2.T 
8.0 

l.J 

5.6 

0.9 

10.4 

_ 

88.4 

35*5 
l.J. 

0.1 
J.t 
4.1 

10.4 

94.2 

Wf.T 

IT». 3 
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4.2.2    V^it-i; 11  _í. Ji?-..-; 1 -,'ift.t*•.-:ni.?._?i¿LL. 1ri C'^n; aneti jt, *ith a new largo Pjlan^ 

For comparison with tablas V.4.1 and V.4.2, th« preaent oost tf 
anaonia production at Multan is calcula tod by V.F.I.D.C. to bo 
Ra 541/HT (Table V.2.1) for 1968/69.      Ify 19731 with plant «aobtnery 
written off this figure will be reduced to Ra 331.0/lfr. aeauaing 
other costs unchanged. 

The production cost of aanonia in the Aewopac plant is approxiafttely 
Rs 450/Mr when capital charges are added to eatinated baeic operating 
ooets of Re 143.5.     Thus ooaparative daily production oosts are as 
followst- 

Qaae ii) 

600 WPD Plant 

190 MTPD Plant 

60 »PD Plant 

SÊÊÊmLààl. 

85O IfPD Plant 

»a aOü.i/lfT 

la 331/MT 

Re 450/Vf 

Ra 190c.*. 

Re 122,580/day 

te 62,890/day 

Ra    27,000/d«y 

Rs 212,410/day 

Ra l6l,840/day 

There is therefore an advantage of apprexiaatoly Ra 50,570/dap to 
be gained by building a largar aaaonia plant and shutting down the 
existing ones. 

4.3 skiatimr Urea Plant 

4.3.1 

Inventa have propasad a aodifioation to the existinf plant.     11» 
•edifioatiorj is designed to increase the otfejeity of the plant 
180 WPD to 280 m PD.      It provides liquid raoyele m4 prilling la 
plaoe of crystallisation. 

The oast of the «odif loation in 1967 «M quoted by Inventa m 4.9 * 
IO6 »fias Francs, equivalent to a PfJcietan oaat in 1971 * about 
Re 8.6 x 10*. 
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4.3.1    fro^Cc-t-J M:ci:ti.'-at: n t/^Exiatinj^ urea Plant   - cont. 

Operating savings result from this modification aa follow« 1- 

warn,  mum   MUM   miu&L SAVIMQ/ 

KJHa 
HH3 0.600 KF O.585 HT O.OI5 MT Rs 190.4/» 2.9 

Cf. 140 m3 110 a3 30 m3 Rs 0.0249/a3 0.8 

moot. 509 kWh 380 kWh 129 kWh la 0.1060/fcWh 13.7 

Steam 2.00 HT 1.60 MF 0.20 HT Rs 15/10 3.0 

Rs20.4 

In addition to the saving of Rs 20/NT Urea, there is the benefit of 
increased capacity,     On a 1000 MTPD Urea plant,  the capital ooot 
of the urea plant/NTPD of metalled capacity is about Re 67,000. 
Thus the increase in capacity is worth Re 6.7 x 10  .      Tho saving 
on the production cost of  the existing ISO MTPD capacity must theroforo 
justify the remaining Rs 2 x 10 .      Iren making due allowances for 
downtime and uncertainty in the performance which will result fro« 
modification, it appears to be attractive if the plant is required to 
continue  in operation. 

4.3.2 ig^ff on mwm ?**» pîint *w m vm ?**?* 
The problem is similar to that of ammonia considered in Seotion 4*2.2. 
When a new large Urea Plant is built, should the existing plant 
shut down? 

Tables V*4*4 *nd V.4.5 give the production oost of urea fra« now 
plants of capacity 720 MTPD and 1000 MTPD.     As stated in Section 
4.3«It the existing Urea plant would have to be «edified.      Tho ooots 
•f production in the modified plant fed with aaaonia fro« a now 85O 
»TPD plant would be Rs 442.0/MS1.      (See Table V.4.3). 
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4,3.2   Action on existirá Urea Plant when new urea plant is byilt - cont. 

Table V.4.3 - Coat of Uraa Produced in 1973 in 

(jfeAafili) 

(i) 

The 1968/69 ooBt of bagged urea was lbs 713/» (Section 2.6.2). 
The plant machinery will have been written off by 1973» showing 
a saving relative to the I968/69 figures oft 

Interest  (6.25$), depreciation (10£), on the capital cost of 
Ha 28.6 x 106 = Rs 4.65 x 106, which on I80 *TPD and 330 days/year it 
le 78.3/Wr.      The cost of production in 1973 frati the depreciated 

plant would be Rs 634.7/ltF. 

fy 19731 there are other cost changes to take into account! 

Anmoma price from new plant and reduced consumption due to modification 
of urea plant. 

0»st reduction - 0.600 x 541 - O.585 x 190.4 « Re 2l3.2^fT. 

(ii)    Increased power cost with reduced power consumption due to modification 

Oast xncroase - 380 x 0.106 - 509 * O.O71 = Rs 4/W. 

(iii) Reduced 000ling water and steam consumptions duo to modification. 
Oost reduction * 30 x O.O249 + 0.2 x 15.0 . Rs 4/MF. 

(iv)    Interest  (8%),  Insurance (0.3/Ó)» Maintenance (i%) and Depreciation 
(IO56 over 10 years) on modification 

- 0.213 x 8.6 x 106 = Rs I.83 x 106/ye»r 

i.e. Re 20/*T Urea. 

Thus 1973 oost of bagged urea from the modified plant beoaaee 
635 - ¿13 • 4 - 4 «. 20   «   11.44?fo 

(Votes the I968/69 rate of interest payable by V.P.I.D.C. «ma 6.25^, 
This is low by current standards and a figure af 8*1 has boon used far 
any new projeot or recapitalisation). 
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4*3.2    Action on existing Urea Plant when new urea plant if built  - oont. 

Table V.A.4 - Production Co et of Urea (720 IPPP. 330 dâWyaar) 

Lt Post Oaat/g (Is) 

Ameni* 

Carbon dioxide 

Hectric Power 

Oeoling Water 

St< 

O.57 MT 

0.77 MT 
125   kHh 

87   m3 

0.80 UT 

RB 190.4/MT 

Rs 0.1060/kWh 

Re O.O249/«3 

Rs 15/toT 

IO8.5 

13.3 
2.2 

12.0 

Operating Labour (3 operators + 1 superrisor/shift) 

Bay Labour (3 men) 

Maintenance (3jfc P.a. on KB 52.2 x 10 ) 

Administration - (Rs 0.7 x 10   p.a. ) (fctimate) 

Interest - (8fi p.a. on Rs 52.2 x 106) 

Depreciation     - (1(X p.a. on Ss 52.2 x 10 ) 

Insurance - \0.% p.a. on Rs 52.2 x 10 ) 

Management (Urea) (Rs   300,000/p.a. )  (»tiamte) 

0.7 

6.6 

17.6 

22.0 

0.7 

0.8 

Stores Materials (for Uiea) (Rs 1.0 x 10° p.a.) (fctia»te)   4.2 

Maintenance labour (for Urea) (Rs 0.2 x 10   p.».) 

TOTAL COST Of BULK URafc (720 MT/Say) 
Cost of bagging (Istímate) 

TOTAL COST OF RAO«} URIA (720 MT/Dsy) 

(s>tia»«t)   0.8 

Ra. 

136.0 

143.3 

186.5 

192.3 

263.8 »T 



T 
I 
I 
I 
I 
I 
Í 

I 
I 
I 
r 

umiwium • ouioow ITO, 

ftlUM V 
4.12 

UNIDO Vienna 
for Pakistan 

ire-Investment Studies for Fertiliser 
A Potrochemioal Industries - Final Report 

C.I669 
July 1970 

4.3.2   Action on existing Ure* Plant when now urea plant la built 

HtHJLii¿ - Putirti» flMf tf tttt (1999 

oont. 

Pox M Unit Oaat       O—t/Étíle) 

Aaaonia 
Oarban Dioxide 

Eeotrio Power 

Oeoling Water 

•teas 

Operating Labour (3 operator« + 1 superrieer/ehift) 

Say Labour ( 3 »on) 

0.57 m u 190.4 106.5 

0.77 w - - 

125 Mb la O.lOoJO/tee* 13.3 

87   R3 le 0.0249/ta3 2.2 

O.dO RT la 15.0/W 12.0 

IJi.O 

Maint enano« (3* P.a. on Re 71.1 x 10°) 

Administration (Ra 0.7 x IO6 p.a.) (»tiaate) 

Interest (8fi p.a. on Ra 71*1 x IO6) 

Saareoiatior  (lO^i p.a. an Ra 71.1 x IO6) 

Insurance {Q.JjL p.a. on Ra 71*1 x 10 ) 

6.5 

TI 
17.2 

21.5 

0.6 

U3.0 

184.« 

it (Urea) (Re   300,000 p.a.) (a»tia»*e) 

Store« Materials (far Urea) (Re 1.0 x loV*4(»t !•»%•) 3.0 
Malntenafioe labour (for Urea) (Ra 0.2 x 106p.a.)(»tia«te)   0.6 

TOTAL OOfT OF BULK UtH (1000 KT Ray) 
Oest of bagging (»tiaate) 

TOTAL C08T OF BAOOsD URIA. (1000/Nf ftejr) 

190.6 

faetnote. Oapital oo.t builds fax 10QQ MT/P Itela Hait 

It is assumed that the existing urea unit will bave boon aodified in 
1971 at a oost of Re 8.6 x IO6 giving a dopraoiatod value of thia 
aodifioation in 1973 of Re 6.9 x 10°.    Thus the urea plant oapital ooet 
is built up ED follows 1 

Baeio ooet of 1000 Ml'!]) unit 
197^ written down value of exiotin¿; ^lant 
1973 written down value of modification 

TOTAL 7llt a fO6 

6¿.l x 10° 
1.5 x 10° 

m 
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4*3.2   Aotion on existing Uros. Plant when now urea Plant is bul^t - oont. 

It is now possible to oompare oosts of produotion of Uro» from tho 
modified plant and 720 KTPD plant, with that fro» the 1000 KFPD unit. 

(280 x 442) • (720 x 263.8) -     la 329tlOO/4*r 

1000 x 279-5 -     Ba 279,500/4mjr 

Difference Its   48,600/miy 

It is oonoluded, therefore that if the site development is 
the oonstruotion of a new large urea plant, then the old plant should 
be shut down and the written down value recapitalised in tho now 
project. 

*'3*3 M¿°" a?,»1?**»! Wt *W if nWff tl*f *f Wfltfttr laa^iBTjgwTOinTÄiaim 
In these circumstances action on the urea plant is less olear out. 
The plant would have to be modified and,as shown in table V.4.3» 
production costs then beoome Ha 44?'UT.     This allows a margin of 
Rs 70/kr below the ex-works price uf Rs 510/llP.      The plant is 
baaioally sound,   and it was oonoluded that it should be kept running 
in its modified form   together with the Nitrophosphate complex. 

4*4 y.trjp ¿old Pfrnt 

Again we consider the alternative oaaee of running the existing plant in 
parallel with a new plant or abutting thè existing pünt dawn and Building 
a larger new plant. 

The 1968/69 cost of nitrio aoid preduoed in the existing 18O ftTPD plant ia 
estimated at Rs 25O/MT.     The plant machinery will have bean written off 
by 1973 showing a reduotion in oast oft 

Interest (6.25*), depreciation (10.0*) an the oapital oaat of Rs 13.9* x 106 

-   Rs 2.27 x 106/ysar, which an I80 »PD and 330 days/year - Is 38.2/mT. 

Menoe at the new ammonia oaat of Re 190.4/»» end with paver at la O.lOm/fcwh, 
the production oast of nitrio mold in the existing plant in 1973 would be 

Ra 250 - 0.292 (541.1 - 190.4) • 145 (O.IO6-O.O7I) - 36.2 

"   *• U^'S/mT. 
The alternative new plants (899 mTPD and 1070 MTPD) have oapital oaat a of 
Rs 33.8 x 10° and Rs 36.0 x 106 respectively.     The plant maohinery of the 
existing plant will have been fully depreciated by 1973 leaving only la 0.86 
x 10° for the written down value of building« in the existing plant, which must 
be inoluded in the oapital cost of the larger new plant.     This gives 
Rs 36.86 x IO» M ths effective oapital oost of the 1070 WPD plant. 
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4-4 flfflft Af4d paWt - continued 

Tabi«« v.4.6 and ¥.4.7 **•• the preduotie» eaete «f litri« aold fio» pianta 
of oapaoity 89O IffPS and IO7O MPI. 

PjjJt WALSm        M •¿AL 
Anmonia 0*209 la 1J0.*/** 5*3 
Heotxioity 20 Ma •a 0.10#0/»t* 2.1 

Prooaaa fatar 0.34 a3 •a I.5/»3 0.5 
Cooling Water (Cira) 100 a3 Ba 0.0t*f>3 

2.5 
Boiler Paed »atar 0.0 a3 la 1.5/a3 1.0 

Oatalyst 0.0J5 fa» la 30.0/f* 2,9 
Stea* Btport 0.69 m la 15/* (ataiit) - ••* 

Operating labour(2 eperater« • 1 eupamaav/aaift] 
Say Labour (2 aen) J 
Itoint enano e (y% p.a. an la 33.8 x 106) 

Administration (Multan oaat) (la 300,000 p.a.) 
Interest (Sat p.a. an la 33.8 x 10*) 
Depreciation (lOjl p.a. an la 33.8 x 10 ) 
Ihsuranoe (0.3)1 p.a. on la 33.8 x 10 ) 

3.5 

>.2 
U.5 

0J 

•tnaganant (litrio ioid)  (la   100,000 p.a.) 0,3 
Store« intarlala (for litrio *oid)(ls 1 x 10* p.a.) (ffctlaati)   3*4 
•eintenano« labour (for litrio Aoid)(la  100,090 p.a.)(a%tla«t«)0.7 

53.5 

57.5 

79*5 

fOtàL OOaf Of HalE0 aoo 
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4*4 »itrio Acid Piatti . oontinued 

Tabi« V.1.7 - 

afonia 0.289 » It If©.* * 9*.3 
Äeotrioity 20        Mb. !• oaoao/tam 2.1 
Prooeee Mater 0.J4   •* * 1.5^ 0.9 
Oatling Mater (Cira) 100       a3 it 0.0249V 2.5 
ltiler Feedvater 0.69   »3 It 1.5/t3 1.0 
Oatelyst 0.099 •*• It 30.0/t» 2.9 
Stew Mjtport 0.69   V It 19/^»  (a*tiM ) - 9.8 

Operating Labour (2 operatore + 1 eupervieer/eaift) 
Day Labour (2 mm) 
Maintenance (3fJ p.a. an la 36.86 x 10*) 3,1 

Administration (Matan ooot)  (It 300,000 p.a.) 0.8 
Interest  (80 p.a. on fte 36.86 x 106) 8.4 

Depreciation (lOf( p.a. on la 36.66 s IO6) 10.4 

Inaurano« (o.3JÌ p.a. on la 36.86 x 10 ) 0.? 

Management (»itrio leid) (la 100,000 p.a.) 0.3 

Stores Materials (for litrio Acid) (Me 1 x l06p.t.)(a»Ua»te) 2,8 

Maintenanos Labour (for litrio Aoi&)(Ma 300,000 >.e.)(Mjtla»te)0.6 

TOTAL OOMf OP lltlZO AC» 

JaAly produotien oasts for the tee alteraatiree mat boi 

(&98x 83.9 •(*•*« il*.5-Me   95.HO 
IO70 z 80.6 - la   86,350 /at* 

Hi* 

53.5 

5Î.0 

76,9 
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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 oould equally 
be decided to maintain this unit in operation on grounds oft 

(i)      Improved operating flexibility. 

(ii)    Once the capital for the old plant is fully depreciated,  production 
costs will be lower. 

4.5 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. 

4.6 Delayed Development of W.P.I.P.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. 

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

(ii)      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. 

(iii)    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 4.3.2Ì. 
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4.6.2 Ammonia Supply 

Ih considering continued operation of the plant for a further 10 
years, the question of ammonia, supply ia a major problem.     Praduotien 
costs on the present plant (Re 541/MT in I968/69) are Mat unattractive | 
installât ion of the equipment for low temperature shift and methenation 
should be undertaken if the life of the plant ia to be extended for 
this length of time (Section 4.2).      The economica of emonia 
production would he improved by writing off the current book value of 
the plant. 

If the plant is to be written off, a more attractive alternative 
would be the purchase of ammonia and oarbon dioxide preduoed in a 
large capacity unit.      The opportunity for this oould arise with the 
Punjab Fertilisers project, which is to be located in the Multati area. 
The production  cost in a 85O MTPD plant ia calculated at Re 190.4 'MT 
ammonia (Table V.4.2), 

Taking ammonia at say Re 240/MT, it would be possible for W.P.I.D.C. 
to produce bagged urea in a modified plant at Ra 471/jfT in 1973, when 
an ammonia supply should become available.      Thia is t© be compared 
with an ex-plant price of Re 5IÒ/MT.      It has been assumed that the 
urea plant modification would be carried out in I971 and would be 
depreciated over a period of 10 years. 

There is,  of course, the problem of transporting ammonia and oarbon 
dioxide over the diatances from the new plant to the Ï.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, aseuning a distance of approx.  7 miles. 

Given a life of 10 years for the modified urea plant, the standing 
charges on the line would be approximately Iba 0.9 x 106 p.a.,  and 
would then amount to about Re 3.0^fT Urea.      Thia would not materially 
affect the argument   in this case. 

4-6.3 Improving the Financial Structure of W.P.I.P.C. At Multan 

The ourrent high production coste at Multan ara primarily the result 
of two factors.      The first is the high consumption of eleotricity. 
The second is the combined effeot whioh relatively low oapaoity and 
low rates of annual depreciation now have on the fixed element of 
production costs of ammonia (See Table V.2.1.  Production Osata - 
Ammonia - Year 1968-69).     Production ooats of urea oould be put on 
a more competitive basis for operation of the site for a period of 
10 years by writing off the ourrent book value of the awaonia and urea 
plants and depreciating the modification cost of the urea plant over 
the next ten years on a straight line basis.      Again adopting W.P.I.D.C.'s 
accounting basis, production costs are given in Table V.4.8. 
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4.6.3 Improving tho Financial Structure at Multan - continued 

Titelt Yiét§ - 

Production ooat of Ammonia on written-off plant  (Tabi« Y.2.1) 
Ito 541.06 - Km 125.97 > Us 87.90 - Bs 327.19/mT.      Adjust this ooat 
for inoraaa«! 

i) In gaa oo»t from la 7.51/100 «ta3 to is 8.48AOO M3 

and 

il)       In powor oo.t from to O.0708/Wfh to fta 0.106/aÄ. 

This gives 1 

to 380.2/nr HE 1 

ita at la 380.2/W lav fra« Table v. 4.3 tho ooat of uraa with ami 
«ill boi 

to 442 K »• 0.585  (38O.2 - 190.4) 

=    Ba 551 Q/ÏB 

Tala ooat of production is voll abovo tho suboidjr-f»oa liait of 
la 510/MT.   (Sootien 5.2.3). 

This would romain ta« OMO «ran if tao ooat of tho aodifioation 
alao writ tan off (produotion ooat la 530/fe uraa). 

flia prafarrod development of tho aito is baaod on tho oonatruction of an 
ammonia plant with oapaòity in oxoaao of 600 BTPD In tho naar futura.     Tala 
esponeion oould b« combined with oithor a now uroa »rojoot or a nitnaaiagaato 
projoot.     Thoaa options ar« analyeed in aero datali in loot ion 5.     «man 
oanaidorod agalnat forooaat fortiliaar oeneuaptien far Pafciatan, auoh a 
projoot oannot bo additional to lyoaona and Am jab Fartiliaors orejéete in 
tho naar futuro. 

If expansion ia to bo delayed until a start-up data of about 1977/76 tfcan «ha 
naoct projeot appears nooeaaary, than tho uroa plant muat bo modi fi od.      Ala« 
a now ammonia supply must b« nofotiatad or tho ammonia plant modified.      If 
all existing pianta aro to continuo ta aparato, than tha f inanoial struoturo 
af tho alto ahould bo adjusted to put it on a competitive baais freo of aub- 
aidioa.     Tho delayed expansion projoot would not, of oauraa, bo able to 
utilise any of tho existing plant unita, but many af tha utility unita oould 
still be incorporated.    The final projeot, however, would bo rather différant 
from the sohomee outlined in Section 5.    It would naod to bo the subjeot of 
a later study. 
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5*1   ]¡üg0p¡¡j¿¡g 

In Section 4 two schemes war« selected for further enal/»i« 

Schon« A - Urea development projeot 

Scheme B - Hitrophophate development project 
3 oh ««M A and B ara analysed in Saotion 5.2 and 5.3 raa pact iva ljr.   Aa 
pointed out previously thaaa schemes aaaum* immediate daralopaant of tha 
Multan aita becomes poaaible |¿£bj£ throufh ooabination «lib tha planned 
Punjab Fértiliaara or Ryeeons project o¿ aa a replaoaaant for one of then. 

5.2 

5.2.1.   Description of Sohaaa 

A bio ok diagram for the project ie ahovn in Pifura V.5.1. 
the implementation of thia aoheme ia ahovn on the Plot Plan - 
Drawing No.    1669-L51-2.   abietina; Aamonia and Urea unite 
will be shut down.   A new 670 MTPD emonia plant will faad 
a new 1000 MTPD urea plant and «rietin* nitric acid and 
ammonium nitrate lineatone unita. 

The facilities included in thia aohaae are aa fol lo we i- 
a. Ammonia Plant 670 MFPD lew 
b. Urea Plant 1000 WPD Hew 

c. Sitric Acid Plant 160 WPD abietine 
d. JttTL Plant 280 «m abietine 
a* Ammonia Storage •aietint 
f. AH Storace 

biffinff, Distribution 
abietine 

h. 

Urea Store**, Urea 
batfint and Diatribution 

Coo lint To were 

1. Tube fella 

abietine atorafa plue 
ne» a to rata» new battine 
and distribution 

abietine oooline towere 
uaed and new towers and 
faoilitie« added for 
additional 6000 « /hr 
oiroulation rate. 

abietine ««U* «••» •»* 
two new 50 W/hr walla 
addad. 
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5.2.1 

k. 

1. 

». 

n. 

o. 

- oontinuad 

Daainaralisation Plant 

Bffluant Troatatnt 
Facility 

Workshop 

Storaa 

Sub-Station 

All Administrativ« 
Paoli i ti«» and Infra- 
Structura 

Kail Sldinga 

liti at in« «atar traataant 
plant uaad. Additional 
basa «xohans» plant 60 
•Thr 

Ospitai sua inoludad for 
thia facility. 

Capital BUM inoludad for 
additional workshop hoavy 
lift bay and additional 
saobinary. 

Capital aua Inoludad for 
additional atora oapaolty. 

filiating.     Now Una« froa 
•ub-atatlons 
•slating. 

•alatlnf. 

Product atoragt for tha two aohaaai hat boon aaaaaaad on tha 
bails of 30 days output at ratad capacity.      It is asaunad that 
any additional storags ovar and abovs Lhis oapaolty would ba 
outaids tha plant and ou ta id« tha Jurtadlotlon of W.P.I, B.C. 
i.a. marketing compañías    "Oodowns" ato. 
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The oapital ooete for tho sano« tre lieto« bolo«.     Thoy aro 
appropriate to July 19f0.     Thoy ino lute allowance for anticipated 
eeoa Lotion during ttio oonetruotlon por loé etartlng In «Id 1970. 

Aawoni« Pltnt §4,850,000 

Uro« Plant 6t,TOO,000 
Dtüin • Effluent 

Facilities 3.170,000 

Sxtoneione to Workahop 
tad Storo 6.180,000 

Exton ei one to Cooling 
water and Tubo Holla 5,030,000 

EntoneIons to Uro« Storo, 
Bagging 3i 300,000 

Start-up + Consultancy 
Coste 12.800.000 

Written down coot 
of emitting facili- 
ti« (1973) a*.9*>.ooo 

Interact on Foreign 
Loan during 
Const mot ion * 
CooHleeloning It,000,000 

Totti 

17*.870,000 

I0*,§50,000 



i 
i 
T 
I 
I 
I 
I 
I 
I 
í 

ÜL 
Voiua» V 

3.5 

UNIDO Vltnna 
for Paklatan 

Pra-Invtttatnt Studios for Portilitor 
ft Potrœhoniiotl Iniuatrloo - Pinti Roport 

C.I669 
July 1970 

5.2.2   SêêL^LSSMÎÎ " oontinwai 

HW attillai broaadotm of thoao ooott lt ahovn in Tablo V.5.1. 
Tlw following havo not boon lncluioi In tho eotto. 

(1)     Und ooot - Ion« alroaiy ovnod by W.P.I.D.C. 

(11)     Intoroat on Rua«« invattaant durln« eonttruotlon »ni 
ooaalealonlng - nono payable by W.P.I.D.U. 

(Ill)     Coot of loat proiuotlon fro* existing plant during 
etart-up of now plant.     Cartful tohoiulln« of 
eonttmation an« otart-up ohould onablo proiuotlon 
loot to bt alnlaltai. 

V.S.I. QEflBIL OQflT 

Ltoal 

it aparto« frtlajtt 
ft ineuranoo. oeoalation 

•Veneering è fttt. tuptrntlan 
of eonttruotlon and eomlaalonlnf 

Copjatruétltn, Civil, Looal oaulpatnt, 
aarvioee. fraltftt, otoalatlon 

Duty 

71.5 

M. 0 

Start-ue • Conaultanoy Cotta 

Intaroat «a Porolan Iholmiaa 
loan during eonttruotlon ani 
ttart-up 

Wrltton toan valut of exletlng 
fttimitt (1973) 

Totala 

Ovorall Total 

Working Capital 

.9 

t.f 

11.0 

Itt.t 

61.1 

1.5 

«9.0 

ffc.T 

U.O 
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5«2-2   Coital Costs - continu«d 

Thi« tot«l capital cost o«n now b« oompared with th« coat of th« 
MIM facilities including infrastructure on a oompl«t«ly n«w 
sit«.     The capital cost for a new sit« is «stimat«d by taking 
th« n«cassary items from column (iv) in Tabi« V.3.I and adding 
th«s« to th« n«w items li«t«d above.     The coats of new off-sit« 
facilities for a greenfi«ld ait« and for infraatructur« tre 
included.     On this basis th« total capital for a n«w project 
is estimated att 

Rs 354 million,  (foreign «xchang« Re 212 million) 

Thu« the looal currency advent««* in «iting such a project at 
W.P.I.D.c. 'a plant is about Rs 27 million and the benefit in 
foreign exchange is $19 millionf the total saving is about 
Rs.117 million. 

Th« estimated 1973 value of existing faciliti«« included in th« 
project is Rs 60 million as running plant (Urea and ammonia 
plants are excluded as they would be «hut down)}   th« written down 
valu« is about Rs Jß million.      A r«ali«tic valuation on th« 
sit« would lie between these extremes since the units which will 
continue to run would be relatively «mall by mod«m standards and 
n«w ofS«ite 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 facilities.     Th« plant and utility 
unit« r«pr«8«nt Rs 44 million.      R«duoing these by 29JÍ to allow 
for the factors mentioned abov« and adding back th« Rs 16 
million, a figur« of Rs 49 million is reached a« a "raelietic11 

valuation. 
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Operating costs for the scheme are listed in table V.^.2.    Also 
included in the table are Sales Revenue and Net Casb Plow. 
Rupee investment is shown as a single payment. 

Selling prices to farmers are quoted in Section 2 as 

ANL Rs 328/MT 

Urea       RB 565/toT 

Iffective ex-works selling prices were obtained by deduction 
costs of transport and salas agenta*  coamtiaaion.   These total 
approximately Rs 55 for urea and Rs 40 for AIL giving ex-works 
prices of 

ANL RB 288/MT 

Urea        Rs 510/MT 

Sales Revenue in a full year of production ist 

ANL 92,400 MTPA Rs    26.6 million 

Urea      330,000 MTPA 
Total 

million 
million 

All the figures in the table are on a 1970 basis. 
The cash flow resulting from the project is attractive and 
shows a very high DCP 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 cost« (due to increasing 
feedstock, utility and labour coats) to reduce the profit margins 
in later years. 
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%3 Nitrophosphate Pmvaloamant ProJaot 

5.3.1, gttWiltiQ" Qf 3oh— 

Th« block diagram is shown in Figur« V.5.2. The implementation 
of the Boheme on tha Multan sita ia ahoim in tha Plot Plan - 
Drawing Mo. 1669-L51-3. fttisting ammonia plants and nitric 
aoid plant will ba shut down, but othar units will continue to 
operate, A new 740 HTPD 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 
urea plant is modified for prilling and higher capacity. The 
existing ANL plant continues to operate,advantage being taken of 
its over-capacity, and a new one of 550 MTPD capacity is 
installed. A phosphate rock store is installed and facilities 
must be provided for taking by-product calcium carbonate away 
from the site (this is not all used in the AML 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 AIL 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 oould be left available for use to increase 
operating flexibility - 

The facilities included in the scheme are as followst 

á. Ammonia Plant 

b. Urea Plant 

c. Nitric Acid Plant 

d. Nitrophosphate Plant 

a. ANL Plant 

f. ANL Plant 

g. AML Storage, bagging, 
distribution 

h.        Urea Storage, bagging, 
distribution 

i.        MF Storage, bagging, 
distribution 

740 MTPD 

280 MTPD 

1070 MTPD 

970 MTPD 
22»22tO 

330 MTPD 

550 MTPD 

New 

•listing, modified 

New 

New 

existing 

New (annulation onwards, only) 

Ixiating 

•listing 

lav 
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5-3.1 ffiittrtfUqiUf foPÊM - continuai 

J. Phoaphata Rook Stor» 

K. CalolvM Carbonata Stora 

1. Aawxiia Starata 
m. Cooling Towara 

n. 

o. 

P. 

q. 

r. 

t. 

Tuba Valla 

Danlnarallatti on Plant 

Bffluant Traataant 
Facility 

Workshop 

Storaa 

Rail Sldinf» 

Sub-Station 

Na» opan unit atora plua 
nav dry atora. 

Ixiating plua naw oapacity. 

Ixiating cooling tonara - 
uaad and naw towar« and 
faciliti«* addad. i.a. 
additional 9000 mVhr 
circulation rata. 

Ixiating wall« uaad 
plua thraa naw walls 
(i.a. axtra 150 tr/hr) 

Existing plant uaad plua 
naw 100 tp/hr plant. 

Capital «urn includad for 
thia faollity. 

Capital «um includad for 
additional workahop ha»vy 
lift bay and additional 
«aehinary. 

Capital aum includad for 
additional «tora capacity. 

Ixiating plua additional 
aa «hown on layout drawing. 

Ixiating 

Tha aamoniuR ni trata llMaatona planta will ba fad with by-product 
asnonlua ni trata fro« tha nltrophoaphata plant.  If tha nitro- 
phoaphat« plant la oparating at raduoad oapacity baoauaa of low 
amrkat raquirawant« for phoaphat» it would still ba poasibla to 
uaa tha nautraliaation faoliltlaa on tha axis ting ANL plant to 
Maintain AML production rataa. 

Tha product handling aiding« oapaolty for Sohaaa 'B' ha« baan 
inoraaaad by tha addition of two linas to tha south of th« 
•xisting annoniu« nitrato storag», and aamll additional langthaning 
of tha axisting aidinga.  It is intandad that phoaphata rook imports 
and oalolu« carbonata axporta ara daalt with by tha Unas shown 
batwaan tha «aln workahop and tha naw aanonla plant aa shown 
on drawing No. 1669-L51-3. 
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5-3.2     Caplfl post« 

The capital ooat« for th« sah««« ar« llataa belav and than* 
aleo are on a July 1970 tesi«. 

Ri 
Amonla Plant 92,000,000 
Urea Plant Modification 7,700,000 
Nitric acid Plant 36,000,000 
Nltrophoaphate Plant 70,900,000 
ANL Plant 15,350,000 
Phoaphat« Rock»ton« 2,170,000 
Demin ft Effluent Pac il i ti«« 4,950,000 
Betenelone to workshop ani 
•tord 6,120,000 

Btt«n»iona to cooling «atar 
and tub« walla 4,400,000 

Aanonla atorag« 3,670,000 
NP etor«, bagging «to. 3,300,000 
New rail aiding« (40,000 
Start up and consultancy 18,500,000 
cost«  . 

a65»300,000 
Int«r««t on Porolfn 
during construction 
start-up ìàtSBSkSBSL 

283,300,000 
Written down oo«t of 
«lattea faciliti«« (ifn)      MêMMSL 

Total 

Ih« d«tall«d bteaa d»wn of the«« oo«ts 1« shown in tabi« V.5.3. 

This total oapltal «oat   «an now «• oo«par»d with th« «oat of 
th« «a«« faciliti«« Inoliatine   infra-etruoture en a eenpiately 
n«w, green-field «it«.     Th« eaaltal eo«t far th« pax alta la 
eetiwated by taking th« naeaaaary lt«m fren eoltam (IT) In 
tabi« V.3.1 and adding than« t« th« n«w ltana llatai aaovai 
th« ooat« of new off-alta faallltlaa for a frasa fiai« ait« 
and for naw infra struottira ar« includa!.     On thla baala th« 
total oapltal for a nan prajaet la «attente* at 

, (fwwlfa ««hanta KO aullan) 
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5.3*2     Capital Coita - continued 

thui the looal ourrtney advantage in aitine luoh a projaot 
at W.P. I.D.C'a plant la about Ila 35 Million, and benefit in 
foreign exchange li $21 million.     Tha total living la there- 
fora about Ri 137 million. 

Tha eetlmeted 1973 valua of exiiting facilititi ino lud ad in 
tha projaot le Ri 70 million ai running plant.     Aa diaouaaad 
for scheme A in notion 5.2.2, tha rami i at ic valuation ahould 
be taken at a rather lower figure.      Again on the aame bail« 
aa in aactlon 5.2.2, a real lit ic valuation of Ra 55 million 
la eetlmated. 

Table V.5.3.    Capital coit breakdown - Scheme B (Wit 

Foreign Exchange 
(Ra million!) 

Looal 
(Ra aillioni) 

Equipment, aparea,  freight 
ft inaurance,  eaoalatlon 

Engineering ft feea,  aupervlilon 
of construction or commlnionlng 

Conatructlon,  civili, looal 
equipment,  servicea, freight, 
eaoalatlon 

Import duty 

II9.8 

32.6 

Start-up ft consultancy coiti 
Interaat on Foreign Exchange 
loan «taring oonatruotion and 
•tart-up 

Written down value of exlating 
faeilitiea (1973) 

Overall total 

Werking capital 

12.8 

10.0 

183.2 

48.7 

JUi 
5.7 

JM. 

30.6 
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5.3-3     Operating Costa and Salt« 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.I.D.C.    NP fertiliser 
is not currently produced in Pakistan,    Imported product is sold 
at about Re 400/MT,    If, however, the price of NP fertiliser 
(22«22:0)  is calculated on the basis of its nutrient content in 
relation to the prices of Urea and TSP, a price to fanner of 
Rs 500/MT is 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 therefore! 

Urea 92,400 MTPA Rs 5IO/MT Rs 47,1 million 

ANL 290,400 MTPA Rs 288/MT Rs 83.6 million 

NP (22i22tO) 320,100 MTPA Rs 465/MT Rs 148.7 million 

Rs 279<4 million 

This project shows an attractive caah flow performance.    The 
DCF return, although lower than for the scheme A, still exceeds 
40#.    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. 
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SECTION 6 

CONCLUSIONS 

1. 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 is 
not competitive with fertiliser produced in modern, large-soale units. 
Por this reason, W.P.I.D.C.  would like to undertake redevelopment of the 
site as soon as possible. 

2. 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.I.D.C.  at present if one of these two 
projects does not go ahead. 

3. 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. 

4. The study concludes that the existing ammonia plant should be shut down 
in any development scheme,  since the present ammonia plant is 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 COg 
from 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. 

5. The only satisfactory major development of the site would be based on the 
construction of a new ammonia plant with a minimum capacity of 6OO 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 ni triphosphate plant. 
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6. Th« existing faciliti«« at Multan hav« b««n examined and their eoonomic 
•tatua assessed.    So far as possible, they ars included In th« new 
development« proposed.   In th« cas« of th« nitrophoaphat« sohsase, th« 
«xisting urea plant would continu« to operate (modified to produoe prills). 
In the sehen« for 1000 MTPD urea,   th« nitrlo to id and aassonlun ni trat« 
limestone plant« are kept in operation.    Operating cost« hav« b««n ««timatedj 
there i« oon»id«rable economi 0 advantage in siting suoh a pro J «et at 
W.P.I.D.C.'s Multan factory, sino« the existing inf ras true tur«,   off-alt« 
facilities, etc. would continue to be utilised.    Foreign «xohangw expenditure 
would be about $ 15-20 million l«a« than the cost of th« aan«  aohemee on 
a greenfield site.    In addition Rupee saving s are estimated at about 
120 million. 

7. The nitrophosphate scheme would require fewer of the existing: plant units 
to be «hut down and both foreign «xohang« and Rupe« savin*« would be 
aoaswhat higher than in th« ca*« of th« urea scheme.   On th« other hand, 
th« nitrophoaphat« scheme require« a higher foreign exchange expenditure. 

8. The urea project shows a higher rate of return to W.P.I.D.C.   than th« 
nitrophoaphat« scheme but both projects are attractive at th« sales prices 
assumed.   The higher return in the urea «obese is a re«ult of th« known 
and accepted fact that the current Pakistan prio«« allow a hisjher profit 
on urea than any oth«r fertili««r. 
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