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In our developing councrics, v .o ricogpized that costs
involved in establisking TFoartilirs: Plratn arc very high and
are increasing from year to ysir, :“uiching - in oomeo cases -
tn linite praciicnlly affacting ucveloping countries
objectives in experdines thi industi,

In my paper " Iiitrogon lartilicer " Plents will be meant
by the word " Fert'lizecr Plontc 7,

In 1970, ;o rure ~ctehll Ling ~ Tn "HEL®EN" ( a city 30 Kms.
gouth-cagt of Cairo; %o Yir~r, coeh So =roducy 4170 Tons of NH3/
day, eccordirg to “b - loll. Aug¢ O uinee

&) Raw mrterial is 26’70 oves o~ 7oy the adjacont Cokerel Plant. '

b) Procese ir partizl orid~tiy undor prIILATY.

c) CO, Ramoval hy shell odip Proscor,

d) Tracae o Co and CZC, nre Tamo7cd hy the old traditional Copper—
liquor Proccca, )

e) Amaonic e be ropecenyd on iarvoninm Titrat: - Calcium Carbonate
calculated ag 20,5 % I,

f) Capacity of cnach 1liny 1a 200,000 Tone of NH, No, / CaCo, (20,5 % N.)

- Tiis Production ic aruivalent te ~ Preduction of 237,680 tons of

NH4N03.CBC03

£, 9. °7

- .
315 % TN

The total cost of eetablirliing mich plent was about 27.5 -
Million Egyptian Poundr, itezined ac follows : -
= Value in thousanio L.E. =
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Serial No. ITEM Total Cost
Investment

1 Site and site preparation 1,020,000
2 Civil Work and duildings 5,015,000

including :

- Inside Roads

- Sewerage

~ Inside Railways

- Utilities

- Antiacid and
Fire Brick Works

3 Machine:y and equipment 18,570,000

including :

~ Trangportation and
Ingurorce
- Erection
= Local Menufactured
7e8rcls and steel-
t™ir~ture
- Braction Experts fees

4 Purnj turs and 0ffice
Equipren?t 00, 140,000

5 Transportation means 200,000
N (Busses -~ Cara and Lorries)




Serial No. I°"EM Total cost

Investment

— T

! Defferei revenue expenses 00, 800,000

including:

- Wages and salaries during l
erection period. 1

- Bank Fees. '

-~ Hermes Fees.

- Start up Bxperts Wages
and Salaries.

~ Convingencies. l

7 Inventory (for 3 months 00,600,000

Operation)

(Chemicals, Plastic Bags,...|)

8 Liquid ~ash for Operation 1,100,000

Total Con: Inveptment:- 27,445,000 L.E.

Taking a rate of change of 0,65 1S § for each one L.E.

This means that, in 1970, Total Cost lnveatment of a Plant producing
237,000 tons NH‘No3 / CaCo, 34,5 % N, was equivalent to:

= 42,300,000 US. §&.

According to a study o the Establishment of Nitrogenous
Pertiliger Production in Developing Countries by R.P. COOK and
V. Raa Vangala, pages 18 & 29,

guch a Plant Costet by 1975: -

= 90 Million US §&.

i.e. more than double its cost in 1970.
It is evident that esuch drastic increase in the Cost Investment
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of Pertiliser Pianta, 1r mainiy due to the sharp increase of
Petrolium Prices in January 1974, where the cost of one barrel
of Crude 04l incrsased from 3 US 8 to 11.5 US §, and sucoessive
increase in prices of Land, Civil Works, Machinery, Wages and

Salaries ste ..,

An Interesting Comparison Between Two Plants:-

One in Helwan Constructed in 1970
Other in Aswan Ccnstructed in 1960

Comparison is as follows:~

| T Y
Serial l Item of Comparison | HEIWAN Plant KIMA Plant
No. % at Aswan.
+ o
1 ' Location | 30 Km South | 850 Km South
' | Cairo Cairo
f |
2 | Capacity i 249 Tons RH, 400 Tons NH3
| ! per day per day
4 ’
3 ! Raw Mater!al ‘ Coke oven gas | Water Blectro-
é | lysig
|
, 4 | Ro, of Streame . Two Pour
| :
5 ' Date of Pinishing ' 1970 1960
Constriction ;
i
6 Total Coat Inveatment | 27,5 Million 22 Million
i L.E. L.B.
l ! = 42,5 M.US §| = 33,8 M. US J
Compent : -

The long distance between Cairo and Asswan where KIMNA Plant

is located, means increasing cost of :-

= Transportation of Equipment

- Especially conditioned Houses for all working Staff

(from the Chairman till the unskilled).
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- Increasing salaries and wages ( 50% more than Helwan).

- Every tool and bolt must be purchased from Cairo and
transported to Asswan.

- Water electrolysis is a more costly process in its
equipment and machinery than Coke oven gas.

- 4 Streams in Asswan i.e. double the No. of streans
in Helwan, which means more capital cost.

-~ KIMA Plant is - 20% more in capacity than Helwan.

Inspite of all these factors, which are in the favour of
Helwan, yet the total cost investment of Asswan Plant is still
less than that of Helwan,

However, this difference in cost investment is not comparable
with the drastic increase of cost during the period 1970 - 1975,

COMMERT

As long as prices of machinery, equipment, coat of civil works,
etc..., are - in most cases - beyond our control as Developing
Countries, thus, it is very important to discuss other relevant
aspects that have impact on plant investment costs, aiming to
reduce the total cost of & Fertiliger Plant to limits enabling
us to expand Pertilizer Industry and thus, reaching our goal of
increasing production rapidly enough to approach self-sufficiency
before the begining of the year 2000.




Fixed and Working Capital Cogts
of

Portilizer Plants

In considerin~ the fixed and working capital costs of a
Fertilizer Plaut, I prefer to think of it, as made up of seven

(7) conmponents, ggcexdiuy to the following classification:-

1. Cost of Sit: and 3ite Preparation:-

Ihde dncluden ~ont of:-
a, Site,
b. Leveling of site by filling or excavation.

2. Cont of Civil voik and Buildings:-

This includeg tha cogt of:-

a.
b.

c.
d.
e.

f.

Piling if any.
Reinforced corcrete. (R.C.)

Plain Concrota.

Building and rassonary.

Severage ( Industrial - Rain - Pecals,...)
Inside Pa—ing and Roads.

Inside Railwnys.

Water cupps; « aanals cr others...)
Antiac.d Vurk.

Pire Brick iLining.

Fee of Civil Conoulting and Design Office.

3. Cost of machinary and BEquipment:-

This ircludes the following items:-

a.
b.
C.

d.

Price of machinery and equipment.
Cost of Transportation and Custonms.

Insurance Premium.

Engineering and Design.
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e. Cost of local Manufactured Vessele and Machinery.
f. Cost of Erection Tools and Consumable Materials
(Welding gas... ).

g. Cost of Brection. (Erecturs and Supervisors).

itur Office Equipment.

Ixansportation Means:-

( cars - Busses - Lorries,...).

Deffered - Revenue Expenses:-

a., Vages and salaries during construotion period and untill
start-up, including start-up Experts wages and allowances.

b. Travelling expenses.

c. Bank Charges till start up.

d. Consultations Fees.

e. Contingencies.

Working Capital:-

a. JInventory for ths operation:-
Including Chemicals, Raw materials, Plastic bags,...).

b. id for o ation :-

The total sum of these 7 Components is the fixed and
working capital cost of the Plant,

After analysing components of fixed and working cost of a
Pertilisger Plant, I will state hereafter my point of view
concerning major components o

reduced.

Site PFactor:-

One of the most important Items which can play an effective
roll in reducing capital costs of a Fertilizer Plant ig Site.

o




Locations and sites of fertiliger plante must be established
on the vasis cf detailed comparisons and etudies; correct selectio.
of plant site has virtually become a science based on experience
and fundamental basis.

The old theory of chosing a site just near the source of row
material or con top of well mouth must be readjus.ed, as thie then~-
mey result in a very costly site, delaying project and in the end,
increasing cost of overall project. Misinformation ebnut site con-
ditions as Bearing strenght, Ground water level, Environmental con-
ditiona cic... may lead to a wrong site location, with its oonse-
quential losses.

Exemple :-

A site for a fertilizer plant was choosen on basis of short
distance ( 6 Km ) from natural gas well,

- Soil strenght was 0.3 Kg / cm?.
-~ Water table was 60 cm deep only,

of course it was impossible to execute civil foundations without
rigging about 7000 piles, each pile having a depth ranging bet-
ween 18-26 m.

~ BExacution of such number of piles delayed project by 1R manths
¢.d cosied 3,000,000 US &.

The second alternative for that site, was a site 40 Km far
from chosen site, but with a bearing stiuvu.gat 07 1.5 kg/cmz, no
piles were needed, Water table was at 3.5 m deep,

-~ Cost of 40 km of piping and its erection was eetimated as
6,000,000 US &.

Choosing of second site was the correct choice and should have
raved 18 months of production, equivalent to 90 million US g,

Comment :- .

Site factor is considered as one of the most difficult items
to decide in estimating investment costs for fertiliser plants.
Recont publications on this subject recommend a certain factor to
be considered in estimating site costs when compared with develope:
countries. |




Yor example :-
Yaotor

In developed countries 1.10
In developing countriee 1.25
In developin countries (remote looations)1.35

Roint of viey :-

a) These percentages are somewhat low and I suggeet factore

to be :-

In developed 1.00
In developing 1.35
In developing ( remote ) 1.50

b) 1 prefer not to depend on solid ratios and to elaborate
an economic oomparison between different eite looations.
Taking into comsideration loss of production as a result
of projeot delay.

B. CIVIL WORK

Civil works in modern fertiliser plants (1000 ¢ In3/ day,
1600 t urea/day) represents approx. 15 - 20 ¥ of the total
cost investment of the plant; acocordingly, reductien of cost
in suoh item will influence to a greater extend the total
cost investment of the Project.

Iype—and reduotion ot oost may be influenced by two major
factors :-

o) Irpe and design of different plent seqtions:-
Due to lack of ocement and reinforcing steel dars in deve-
loping oountries,

the design of:-
- Compressorhouee

- Urea storage
- Store house and magasinee,

sust be done using the minimum amount of reinforoed conorete.

Por the Compressorhouse, only the foundations to be R.C., and

rest of duilding to be a simple skelton of steel struoture and

eternite covers. *
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For urca storugs, Ac.cgive or voocea sneets could be used; R.C. to

be used only in Coiu.na,

- There 18 no neel *¢ lritall pipes on R.C, piperacks. A cost
comparison muct b+ dore btetwcel viperack system and underground
culverts.

I, personclly, preler to substituie piperacks by less height
8lespers of concreto ( 1 m heignt), thus sparing & cost of pipe
racks.

b) Using wodern technioues in cxecution of high level buildings

as prilling townr, ,iacks and urea gtorage,

by classical retrods , a prilling tower of 60 m height,
20 m diameter

will be exacuted in 18 months.

When using the alidir~ form aysiem, this tower was built in 21
days, in Abu Qir Prolect.

= Prinary-Ref  mor otuck vith 40 m height was built in 15 days.
- Urea storare of 150 m lenght
£0 m breedth
is executed in 8 roxn.ha by the erliping form system, while by
classical mathodn, 't ov.ws 37 nwa“hs.

You can imari ic r.ductio:x Jn co~t inveatment whih could be obtained
by using such .1odcrn tecliiiqua.

¢) Scientific I'l»nnin-~ and Excocution Programmes :-

To heve thr b:rt croduling axecution of Civil Work, I prefer
to use,
(eriuical path analysis)
and "P.cgrime hvaluation and Review technique®™ ( PER T )
which is a very mod..-u planaing tool for execution of Pertilizer
Projects, enabling us to minimize execution time and thus, reducing ‘
total cost invee‘'mw:nt n.” the Project.

4) VMechircry A _FEruipi-ni :-

Cost of machinyry and cquipment, including its erection, repre-
egnt tho major compsrout of the total cost investment of a Fer-
tiligexr Plan*. '
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| Example :-

Prom the 126 Million Dollars which are the total cost investment
of a 1000 ton/day NH3 and 1600 ton/day Urea, the cost of Machine-
ry and equipment, including srection, is 78 Million Dollars, {.e.
62% of the total cuul invesimens ut vuw rlant. !
Reduction of Costs can be guccessfully attained by:-

1. Sgtablishing 2 systew for manufacturing some of the vessels, 1

tanks and steel-siructure locally.

The total weight of such items may rsach 8-10% of the total
tonnage of the Plant.

Pressureless tanks and vesscls from normal alloy steel, water
tanks, chemnies, sand and gravel filteras,.....

all cross sectionns of steel siractura.

These Items couid be locally manulactured and erected.

2. Cost._of Transportation :-

Transportation of heavy equipment for exsmple Urea Reactor |
welghing 250-300 tons, needs Imported Special cranes and spe-

cial railway wrgona to tramsport it from ex-works till site and

then special devices to srect on its foundation.

After finishing Tranaportation end Erection of such Units, all
Cranes and Wagons used are of minor walue to Plant.

I prefer to have 2 Units sach 120-150 tons, where our local
capabilities can halp in traasporiatiern end erection.

Example :-

The standard Ures reactor of cepacity 1600 tons/day has a weight
of 250 -~ 300 tons.

The total cost of its tiransportntion from local harbour till
site is as follows :-




1 1 ,
! Serial No.i ITEN Cost |
!
! i - | .
| !
| |
1 e Special railway wagon ‘ 100,000 US g
2 | b. 2 Cranes, each 250 tons 8,000,000 US @
' to ghift from barge to
: | wagon then from wagon |
| on foundcation, |
3 Daily Rates and allow- 50,000 Us g
l ancee for 4 experts i
staying 15 days.
TOT AL : 8,160,000 US g
|

Jomment : -

I1f this reactor is designad as two reactors each 150 tons,
then local cranes and axports can successfully do the job.
The site 13 equipved with crares of capacity 90-100 tons.-
These cranes are i ble of 1ifting such reactors.

Also, a reactor of *'SO tons can be easely tranaported by
weing standard ruailway wagons.

Bxemption from Import Duties un imported Plant Equipment ,
raw materials, chemicals and spare-parts;:-

Ae an average, theae lrport dutles may reach 15% of the
totul ejuipment jrices.

Mcet of the develojpimg countries are now encouraging esta-
blishement of fert.ilizer industry hy giving complete exem-
tion from import dutiea, In Abu (ir tlant, a Presidential
Decree was issued, exempting us from all import taxes and
from Profit taxes for a period of 8 years after Production.



4. How to reluce cost of Eireclivn:-

a) Cost of : erection tools, equipment and consumable materials
can only by rucuced if detailed lists of such items are ela-
boratad, classified <o local and importen items within a
reasonable period hefore starting of erection.

A detailed and Planrad sheduls for procurement of such items
should be erecuted, thun decreasing loss of time and stoppages
during erwction period. aes a result of deficienoy of suoch items.

b) Poreign crectorg and_svpervisors:-

The comperncaticn for erartors in the folmof daily rates and
living ellowances is dne of the moat costly 1items.

It reached = 15 milliom dnilars in one of the 1000 tons
NH3/ day.

i.e. 20% of the total coat equipment.

To avoid such figures, Plant Management must make use of the
max. rumbher of local erectors.

Training c¢f local parsonrel to carry on erection must be
emphasized within the period from Contract signature till
starting ¢f rrection. Yoruigu erectors can be allocated for
sensitive Jobs as alignment of centrifugal compressors,
turbines, Hlgh grade stainless-steel welding, Electronic
syste 8 and so on,

PAYMENT:-

Especially for welding of H.P.-Pipes and Noble metals,
payment zmust be 27fectad uccording to a certain system
( meter, lenght ¢r inch diameter ).

After x-raying, if welding scems showed faulty welding,
then paymsnt must ho reduced by the percentage of defaut,
and the cost of repaira to be deducted from the payment
of the welder himeslf,




How to reduce Lef2.Tys Pevenue LXiengae durang Congtruction

Period of a Fertiljser rroject:

a) Por Wages end Salarieg:-

A geod experienc? nad besn yained during execution of !
some fertili~er projects by scheduling sxpenditures

every 3 montht and eicess liquid funds were blocked

in a separate account for 3 or 6 months. Interest gained

frow blocking of such accournt: was used to compensate

wages and cclaries of local staff, during construction

period.

b) Loan - Ineuranca ®ee-_and Bank Charges: -

NonPetroliwa develop.ng countries usually finance their
{ projects throuzh loaus from developed countries, deli-
vering machinery and Knor-~How.

The Insurance faee nf the 4otal loan are ugually born
by the deveiopiig couniry,

Example: -

Hermes fees in some couniiies was about 2,5 % of the
total price wachinery. This must be a point of negocia-
tion with develop~d countries to share such fees with
developing countiier.

The « me can vYe rnud ~ega.ding bank charyes which may
sum-up to 1.5 % ol “otal vost of machinery,

Before coming o an end 1 Jind it necessary to mention 3
main general faccors which cruld be commented by your esteemed
group of experts. Thoss factors can play a reagonable roll in
reducing cost investmeut of Feritilizer Plants:-

1) It is preferable fu- developing countries to extend their
already existing plants rather than to build new plants.
Reasons are woll known to you all, '

2) No-Turn Key Job Contrsots:-

I rrefer Engineering contracts with delivery of machinery
and contractor will rly supervige civil and erection works:
He will supervies eiro start-up and guerantees,




3 Wider use of Low-Technology and Small-Scale Plants:-

Although 1 am not personally convinced of this fact,
but we 8’1 recognise that large-scale complexes and
modern p.ants are not alwayu “he¢ test answer to the
problem of fertilizer suppliee in developing countries.
A classic example of successtul use of low-technology
fertilizer production ias in China. Hundreds of small
ammonia Flants are in operation, using local coal as
feed stock. There are a.30 several hundred small
phoaphate plants.

I supgest that UNIDO adopt a policy cf carrying out inves-
tigations about usage of such low-technology which is of
less capital inveatment costs. The adoption of such low-
tecnnclogy, low=capital type plants, should be a way of
«8sisting some developing countries in achieving a certain
decree of self-sufficlency ir. Fertilizers and thus, in PFood
Production.




78.11.06





