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SUMMARY

- PHASE I REPORT -

This report covers the result of the investigations
carried out by HANS RAHM INGENIEURPLANUNG AG, in
cooperation with GOPA _ONSULTANTS, on behalf of UNIDO
(proj. SI/NIR/89/804), on the reactivation of the
NIGERIAN NATIONAL PAPER MANUFACTURING CO.LTD (NNMPC).

In this Phase I the emphasis is laid on the aspects

5f stepwise rehabilitation of the project and the
resulting technical and financial implications. In this
sense, three models for reactivation have been defined,
in brief, as follows:

Model A: Paper coanverting plant only, with power supply
from the existing diesel generators, producing
paper in sheets from purchased rolls.

Model B: One paper machine and the converting plant.
Power supply with additional diesel generator
capacity, steam for process from a new package |
boiler, water treatment plant.

Paper would be produced from purchased pulp.

Model C: The whole mill including the pulp mill.
Both Models A and B are technically feasible.

Model C has not yet been valuated in detail, in
Phase I.

The financial aspects, however, show that only Model

B is viable:

With a budget of approx. US $ 45'000'000.- for fixed
investments, and US $ 20'000'000.- for working capital
(high estimates, may be reduced), and under the
assumption that all costs and expenses incurred upto
now are regarded as sunken costs, the FIRR (financial
internal rate of return) on the aditional investment
is 16%.

This is considered to be guite favorable. It would be

a sound basis to start the mill operation, with only
limited additional investment. It provides a basis tc
crezte a return on investment which would, in'turn,
generate the confidence that NNMPC is able to run the
mill, and which would be a sound basis to continue the
reactivation, to finally reach Model C, the integrated
pulp and paper mill, including the forest;y operations.

A resumption of the project on basis of model B is
therefore recommended, in the forthcoming Phase II
of the advisory services. -
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INTRODUCTION TO PHASE I REPORT

The United Nation Industrial Development Organisation,
Vienna, Austria (UNIDO} has entrusted Hans Rahm
Ingenieurplanung AG, Ménnedorflzﬁrichﬁ.Switzerland (HRAG)
to provide "High Level Advisory Service on the
Reactivation ot the NIGERIAN NATIONAL PAPER MANUFACTURING
COMPANY LTD.,- Iwopin Paper Mill."

In the "Phase I", HRAG's work consists of a preliminary
technical and economic assessment of the situaticn of

NNPMC and the nill, and a specification of the technical
and financial implications of a stepwise activation i
of the project. \

UNIDO, in their "Terms of Reference"(vide Annex A-1),

recommended the stepwise approach to the rehabilitation, i
and in chis first phase of the assessment, two models '
A and B of a partial operation of the mill have been :
Studied. The whole mill's rehabilitation (Model C) is

Phase I Report.

HRAG cooperates with the firm COPA, Bad Homburg, Germany

for the preparation of the report sections on local i
input data and costs and the economic and financial |
analysis, !

The Table of Contents for the Phase I Report has been
structured to suit the requirements of the final report,

- e —— B i s o VS U EUT E WU DO
i
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STATUS ANALYSIS

Consumption of Printing and Writing Paper

The annual writing and Printing paper requirements of
Nigeria in 1990 are estimated to be 110'000 t/a (vide
table in Annex A-2.1). -

The assumed capacities for Model A (35'000 t/a) and

for Model B (50'000 t/a) are thus well below the annual
requirements, which are, at present, almost 100%
imported.

(to be more detailed in Phase II/I11)
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2.2

2.2.1

Raw Material Base for Printing and Writing Paper

Imported Pulp

"Model B" provides for the manufacturing of paper from
imported pulp.

Pulp of various brands is presently imported already
by the other 2 Nigerian paper mills.

The following CIF Lagos prices have been used for the
Phase I Report:

Bleached longfibered kraft pulp: US $ 840.-/a.d.t
Bleached shortfibered kraft pulp: US $ 790.-/a.d.t

(to be complemented/adapted in Phasc II )
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2.2.2 Wood

(1) Pulpwood Potential i

No detailed investigations have been carried out by
HRAG/GOPA within the framework of the Phase I Report.

According to information obtained from NNPMC, the Federal
Dept. of Forestry, FORMECU, in Ibadan, and the Parsons
and Whittemore report of 1987, sufficient plantation

wood (Gmelina arborea) is available to sustain the pulp
mill operation later cn.

(to be complemented in Phase II )
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2.2.3 Chemicals and Additives

The chemicals and additives required for the production
of printing and writing paper comp:iise:

- alum
- rosin size
- starch
- china clay
- papermaking =2dditives, like
dye
retention aid
defoamer
optical brightener, ect.

The table in Annex A-2.3 provides the relevant
information on the sources and prices of the above
chemicals and additives.

The puiping chemicals for Model C have not been
investigated in Phase I of the study.
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2.2.4 Packaging

Packaging material is supplied by the Nigerian Paper
Mill in Jebba. In March 1990 the ex-factory price for
125 g/m2 wrapping paper was Naira 10,943 per t or Naira
11,250 per t free Iwopin paper mill.
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The National Nigerian Paper Manufacturing Co.Ltd

Ownership

Owners of the Iwopin paper mill are the Federal
Government, the States of Oyo, Ondo and Ogun. The
following table provides the relevant details on the
allocation of shares and the actual paid-up capital:

Share holder Shares Capital Actual Paid Call- :
Paid-up up Capital in-arrears!
1000Naira 1000Naira 1000Naira

Fed. Govern. 70% 98, 000 98,000 0

Oyo State 10% 14,000 6,269.7 7,730.3

Ondo State i0% 14,000 6,269.7 7,730.3

Ogun State 10% 14,000 6,269.7 7,730.3

Total 100% 140,000 116,809.1 23,190.9

Source: Iwopin Paper Mill

The Federal Government assumes that it covered the call-
in-arrears and therefore recognizes the following
distribution of shares:

Share holder Shares Actual Paid
up Capital
1000Naira

Fed. Government 88% 121,190.9

Oyo State 4% 6,269.7

Ondo State 4% 6,269.7

Ofua 3tate 4% 6,269.7

Total 100% 140,000

The original status of the 70/10/10/10 distribution
has legally not been forfeited, since no deadline was

given to the State 'Government tc completely pay up their

share capital. The 'balance sheet considers therefore
the additional payment by the Federal Government of
Maira 23'000'000 as additional loan.
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2.3.2

Organization, Management and Manpower

As the mill is rnot able to run in its present status,
it is quite obvious that no organisation, management
and manpower exists to do so.

The present set-up of manpower is illustrated in Annex
A-2.3. ‘

For Models A and B, the qualification and the number
of personnel required have been estimated, for the

purpose of providing the respective input to the economic

calculations (vide paragraph 4, of this report).

More details will have to be developed during Phase
II of the project.

|

!
!
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2.3.3 Financial Status

to foilow in Phase II
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2.4 Condition and Status of NNPMC Facilities
2.4.1. Machinery and Equipment

Physical conditions of plant equipment

The HRAG/GOPA visit in March 90 could, in essence,
confirm the statements expressed in the Parsons and i
Whittemore (P&W) study that the visible condition of

the equipment is better than what would bave been
expected. It reflects, no doubt, the quality of materials
and workmanship of the works already done, the efforts

of the custodians and the fact that substantial part

of equipment is under cover. No systematic mothballing, |
however, have been undertaken. i

More important for a possible start-up of equipment

is the internal condition. Short of a detailed physiczl
inspection and testing at this stage, only educated
speculations can be made on this subject, resulting 3
in a rather wide band of uncertainty. Particular fields |
of concern are:

- Corrosion of gears, roller or ball bearings etc,
due to moisture entering the equipment by "breathing"
when the ambient temperature changes,and sometimes
enhanced by electrolytic action when non-ferrous
materials are in contact with steel. As temperature
fluctuations are not large at the site and the
ambient air relatively free of corrosivity, it is
unlikely that material damage took place.

- Corrosicn of electric equipment. In particular,
contacting surfaces in low voltage and low power
control circuits, such as mecharnical relays and
switches, can develop nonconducting layers when
idle, leading to (sometimes dangerous) failures
in the control functions which are often very time-
consuming to detect.

Ti.e suppliers of papermaking and converting equipment
who were contacted, expressed, unanimously, concern
about the internal condition of control panels and
proposed to renew such equipment offhand rather

than suggesting to recondition it. (This is reflected
in the high estimate for cost of preparation for
startup in models A and B.)
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- Deterioration by ageing of certain elastomers, such

as covers of

Papermaking machines and some converting equipment,
rubber and plastic hoses, etc.

The paper machine manufacturer expressed the opinion
that after about 10 Years the elastomeric roll covers

would have become unsuitable and proposed to supply
new covered rolls.

For this reason,

2 paper machine for startup is considerably higher
than suggested in the Paw study.

Erection

In general, a lar

has been erected,

equipment and machinery has not or to a very limited

extent only. Deta
by mill sections

The NNPMC's summary of completion of erection is judged

to give the right

- Mechanical equipment 45%
- Piping 10%
- Tanks 75%
- Electrical, incl. motors 17%
~ Instrumentation none
- Insulation none

- Refractory and lining

Completeness of supply

- 15 -

press and transfer rolls in the

the new cost estimate for preparing

geé part of the main mechanical equipment
whereas the secondary or auxiliary

ils on the individual status of erection
is contained in Annex A-2.4.

order of magnitude, as follows:

none

As far as the completeness of supply is concerned, the
results of the detailed investigation carried out by
P&V in 1987 have been found to be the correct basis

for the judgement

received since those investigations, such as the
liquefaction equipment for the electrolytic plant,
various control equipment components, boiler tubing.

on the status, with a few components
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Buildings and Civil Work

Tr~ general status of construction of the mill buildings
an. structures is considered to be rather complete.

Only; minor items (some stairs, platforms, railings and
interior finishinag for control rocms) are missing.

Equipment foundations are mostly there, the grouting
of the erected equipment is, however, generally missing
(exception: Papermachines).

Lining of concrete chests is missing, as well as the
piping nozzles etc.

Building ventilation is not installed.

The effluent lagoon still requires its lining, and,
to an extent, repair work on the earthen walls.

The conditions of the builings is also judged favourable: -

The roofs appear to be essentially rainwater tight,
as only a few signs of water damage was visible on
equipment.

The administration building requires a general overhaul

and of course, the complete office equipment must be
provided.

Infrastructure

The infrastructural items (housing, transport
connections, water intake and effluent disposal) were
not investigated in detail within the scope of this
Phase I assessment. (A general overview of the status
is given in a NNPMC tabulation in Annex A-2.4).

Generally it was found that the results of the P&Ww
investigations about the status and the reconditioning
requirements can be confirmed by the HRAG/GOPA
observations.

This means that the reactivation of the townsite, or
at least parts thereof, is an absolute necessity for
the project reactivation, as no other possibilities
for accommodation of foreign and local staff for
erection, commissioning and startup exists in the
vicinity of the mill.

It further means that the water,K intake system needs

to be completed, whereas only minor improvement appears
to be required for the road to and within the mill
(stabilisation of surfaces).
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CONCEPT AND STRATEGY FOR REACTIVATION OF
IWGPIN PAPER MILL

Propositions to Date

After the suspension of construction, 1983, two studies
were made to determine the feasibility of reactivating
the Iwopin project.

The first was a comprehensive appraisal by Parsons

& Whitter -e Lyddon Ltd., presented in .June 1987, the
second was in the form of a proposal by Stothert
Management Ltd. (the technical partners in the initial
phase) to complete the mill and realise its full
potential.

In both studies the opinion is expressed that the project

is (still) technically and financially sound. It must
be stressed, however, that in both cases the return

of investment is based on the new capital required for
the completion only, and ull the investment and other
cost up to now, i.e. US § 335'000'000, is regarded as
"sunken"” cost.

The capital requirement assessed in both studies is
substantial: US $ 136'000°000 + Naira 204'000'090 for
P&W, and US $§ 194'000'000 + Naira 304'000'000 for
Stothert.

A brief analysis of the reasons for the differences

shows that Stothert's estimates contain considerably
higher costs for pre-construction, construction, erection
and management, thereby more than offsetting P&W's
substantially higher estimate for mill equipment to

be purchased.

P&W proposes, in view of the fact that the plant's
technology and sophistication of equipment and systems
reflected the state of the art of the late seventies,

to introduce newer techniques in a number of cases.

The financial statements in the studies are based on
different annual paper production: P&W uses 65 000 ft/a,
Stothert 92'000 ft/a. This difference is not explained.

P&W proposes, as an alternative, to raise the paper
mill capacity to 100'000 ft/a for better viability.

— e e mp e o ww a e o
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3.2 Selection and Evalanation of Alternatives

(The following is preliminary, and may be altered or
abandoned in Phase II of the HRAG/GOPA
investigations).

Besides the total plant reactivation approach (as
presented by P&W and Stothert), and the stepwise, or
phased schedule outlined further down under 3.3,
ctheralternatives have been contemplated, with the
following results:

- Liquidation of NNPMC and sale c. the equipment,
piecemeal or in groups, to other interested parties
outside Nigeria:

By all practical experiernce, considering the basic
difficulty in finding suitable buyers, the secondhand
value, for unused equipment over 10 years old, would

not be more than approx. 15% of the original value.

This loss, plus the losses involved by abandoning the
buildings and structures, as well as the infrastructural
facilities etc. - even if the slim chance of selling

it to other interested industries would materialize

- is considered too extreme to pursue "his alternative |
seriously.

- Liquidation NNPMC, and sale of part of the equipment
to one or both other Nigerian mills:

As all mills in Nigeria are State owned, this would
not mean any commercial benefit. It would mean taking
the money from one pocket to the other, plus the
additional cost of dismantling and reerection, plus
new buildings at the new site.

- Liquidation of NNPMC, and sale of the whole mill in
situ to an existing, large pulp and paper manufacturer
with internati_nal activities in production and sales:

This alternative would mean the privatization of the
whole enterprise, and leaving it to the new owner to
complete and operate the mill, presumably including
the forestry operation.

This could be an interesting option, if the reactivation
approach as outlined further down (3.3) would not be
sufficiently attractive, or would not materialize, due
to other reasons. ‘

- A variation to selling the mill may be its leasing
to an international pulp and paper manufacturing company.
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- As far as the stepwise approach is concerned, the
individual operation of the caustic-chlorine electrolytic

—

plant has been suggested earlier.

This is, however, not recommended by HRAG/GOPA to be
investigated in further detail, for the following
reasons:

- Additional equipment would have to be purchased,
which afterwards, when the whole mill is running,
would not be required anymore: An evaporator, to
concentrate caustic soda to the required level for
sale, and a 15t/d chlorine liquefaction unit, as
the present one has only approx. 25% (5t/d) of the
capactiy of the electrolytic plant.

Furthermore, pressure tanks and bottles to safely
store and distribute the ligquid chlorine, along
with maintenance facilities, would be required.

- The power requirements (connected load approx.
7.0 MVA) demand the hog fuel (or oil) boiler to

be finished, the condensation turbo generator set
to be made operative, besides the general services
like water supply (for feed water, electrical
distribution etc.).

- The electrolytic plant erection work has not been
started yet. The additional costs to do so would

be considerable as compared to the complementary
erection work, required for the departements
suggested under 3.3 below.
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3.3

3.3.1

Technical and Organisational Concepts

HRAG/GOPA's conceptual approach of the partial
rehabilitatior of the mill resulted in the followed
3 models:

Model A: Operation of the paper cenverting plant with
power supply from the exis“ing diesel
generators, Producing paper in sheets from
purchased rolls.

Model B: Operation of one paper machine iicluding stock
preparation and the converting plant. Power
supply would be from a new large diesel
generator, steam for process from a new low
pressure package boiler, water from the water
treatment plant.

Paper would be produced from purchased pulp.

Model C: The whole mill including pulp mill is
reactivated.

The 3 models may be consecutively implemented, but for
the purpose of the Phase I Report, only the model A
and the mcdel B are assessed.

Model C will be further investigated in the consecutive
phase 1II.

Production Program

For Model A, the paper to be purchased from abroad is
in rolls. A wide range of writing and Printing papers
may be produced, in accordance with the market demand
in Nigeria.
For the purpose of the economic calculations the
following 2 grades were assumed to be the dominating
ones, according to the findings of the brief market
assessment:

- White bond (woodfree) 60g/m2

- Bank paper (woodfree, white and coloured) 45g/m2.

For the time being, no differentation has reen made
between large size reams and cut-size (A4 and A3) reams,
although the cut-size is expected to result in a higher
sales price than the large size:sheets.
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For Model B, i.e. one of the paper machines working,
using purchased pulp, 2 Different grades of paper are
assumed to be produced:

Grade I, the lower price "wood containing" writing
and printing papers without surface treatment,
and

Grade II, the top qualitiy "woodfree" papers, with a
size press surface treatment.

The furnish for Model B-concept is as tollows:

Grade I: '"wood containing" paper:

additives total 100 kg

total fibre 840 kg od

TMP (60%) 505 kg od: 560ad
Chemical pulp, LF (40%) 335 kg odZ 375ad

Grade II: "woodfree", surface-sized paper:

additives total 100 kg
total fiber 840 kg
of which 30%=LF 250 kg od= 280ad
70%=SF 590 kg od= 655ad
Both grades: Moisture content 6% 60 kg

As far as production quantities are concerned, the
following base assumptions apply:

For Model A: 35'000 ft/a, based on the fact, that total
market volume for writing and printing papers in Nigeria
is estimated to be 110'000 ft/a in 1990, i.e. approx.
1/3 would be covered by NNMFC.

For Model B: the papermachine capacity, at 100%
efficiency, according to the specifications of the
supplier, Escher Wyss, is 200t/d, or in 340 d/y, 68'000
t/y. A rather conservative 73% capacity utilization

has been used, to arrive at 50'000 ft/y, whereby the
split of 35'000 ft/y in sheet form, and 15'000 ft/y

in rolls has been made.

(More assumptions require verification in Phase II
of the investigations).

i
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3.3.2 Reactivation of Production Lines Models A and B

In general it is deemed advisable, in order to save

on expenditures for realisation of the models developed
in this study, to make use, as much as practicable,

of equipment from other mill departments {pulp mill, |
recovery, etc.) in case of need. This would be
particulary valid for general purpose equipment such
as pumps, motors, electric equipment, instrumentation,
(controi)valves, etc.

It goes without saying that such a procedure must be
well controlled and administrated, so that at a later
revitalisation of the pulp mill (Model C) the parts
can be reordered.

Another advantage is that further deterioration by
non-use of those parts is avoided.

The production line rehabilitation of Model A and Model
B may be described as follows: '

Model A: Converting of purchased (imported) paper in
rolls

- Unfinished paper is purchased in rolls of various
width and diameters as required and is converted
as follows:

For producing paper in sheets and reams, the
Jagenberg sheet cutters are used. After cutting

the sheets are stacked in reams (500 sheets), then
wrapped in vrapping paper on the Lamb ream wrappers
and hence labeled and dispatched.

- For producing paper in cut-size (small size)
sheets, narrow paper rolls, either imported as such
or produced from wider imported rolls on a slitter
(Goebel), are transferred to the cut-siz~ lines
consisting of E.C.Will-sheeters and Pemc»-packers,
then palletized and dispatched.

-~ Culled rolls can be "salvaged" on the Goekel
slitter/rewinder.

Special small orders in shee:vs can be made to size
on the quillotine cutters, us.ng air tables for
ease of handling the paper sta.cks (reams).
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Model B: Producing Writing and Printing Paper on one

i
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~ Trim generated at the roll slitter and sheet
Cutters is pneumatically removed, and, along with
imperfect sheets, etc. collected at a bale press
for pressing into bales for sale.

- Knives for slitters, cross cutters and the
guillotine cut size sheeters are to be regularly
sharpened on snecial grinding equipment in the
maintenance department.

of the two Paper Machines

Fibrous base material is purchased as short and
long fibered woodcontaining and woodfree pulp.

Model B can be a logical sequence to Model A, whereby
the purchase of foreign paper can be gradually
reduced as the paper production increases.

- Purchased pulp in grades as required is dispersed
(slushed) in (recycled) process water in the pulpers.
The pulp suspension is then treated in refiners
(beating) for optimum paper making properties. A
number of chests are available for intermediate
storage, homogenizing and blending of the pulp
suspension.

- Paper additives , required to give the paper
specific qualities (starch, size, fillers, shade

or colour) are prepared in the additive preparation
plant.

- Various pulp qualities, broke (recycled production
waste) and additives are blended in the correct
propcrtions to form the papermaking stock.

- After final cleaning in rotary screens and
hydrocyclones, and addition of certain agents to
prevent foaming ar” fouling in the stock and water
Circuits and to er, ance retention, the paper stock
is made into the ¢ :et on the paper machine, This
machine consists or a wire section, where the
paper web is formed, a press section where the web
is dewatered by pressing, and the drying section,
where the moist web is dryed to an (endless) paper
sheet.

[y pin e femema — e sae e ain s e amee e
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- Paper from the paper machine is rolled onto reel
spools and then transformed to a slitterrewinder
for producing

4 - custom sized rolls
b - rolls for sheet cutters
€ - rolls for cut size cutters

- For these operations paper cores are required,
made from kraft paper. For internal roll transport,
a Kleinewefers shutt,e car system is available,

N - Custom sized rolls are wrapped, the heads covered, ‘!
weighed and marked for shipping (Lamb) and :
dispatched. Rolls for sheet cutters and fer cut-size !
sheeters proceed as described under Model A.

- Paper cores for paper rolls and for internal use
are manufactured on the paper core making machinery
(Guschky—Toennesmann), using purchased kraft or
bogus kraft (e.q. from Jebba) and glue. Paper rolls
are cut to roll size on a core cutter and notcher.

- Trim generated at the roll slitters and sheet ;
cutters is pneumatically removed and, aleng with i
imperfect sheets, etc. returned to the paper mill
for re-use as fibrous material ("broke").

For special properties, e.g. for offset printing, the
baper can get a surface treatment on the size press
which is incorporated in the dryer section of the paper
machine.

For the purpose of this model, two basic paper qualities

are assumed

a) wood containing writing and printing paper,
representing a cheap economy paper for mass producis
like schoolbooks, exercise books, computer paper,
non-durable publications etc., and

b) wood free writing and printing paper for guality
products like offset printing paper, stationary,
copying paper, books, ledgers. This grade will
produced with surface sizing,
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3.3.3

Reactivation of Utilities and Services,
Model A and B

|
|
|
|

The general approach for model A and B with respect E
to the provision of the utilities and services is not

to complete the complex steam and power generation units, |
as this would result in too high capacity and costs i

|
in relation to the type of operation envisaged for these i
models. |

Instead, it is proposed that additional diesel generator |
capacity and a new package boiler for process steam i
will be installed. é
This equipment may be kept or sold after the whole mill |
(Model C) has been completed. i

As far as the individual utility units are concerned, the
following arrangements are being proposed:

WATER SUPPLY

For Model A: The water consumption is so low in

comparison with the design capactiy, that either

a) the water supply is covered by other sources, e.gq.
wells (using clearwell as fire water source) or

b) the existing pumps are replaced by more suitable
ones (e.g. from the pulp mill inventory) and the ‘
clarification stage bypassed, so that only filtration:
is applied {plus chlorination of potable water). |
A decision on this must be postponed to a more
detailed survey.

For Model B: A process water supply capacity of [
600-1000 m3/h must be foreseen.

This quantity can be handled by cne lagoon pump with
reduced impellar (or by a suitable smaller pump from
the pulp mill inventory).

For clarification, 1/2 - 1 Pulsator will be sufficient.
To suit the lower throughput, some modifications at

cne Pulsator may be required, in order to keep flow
conditions in line with the design parameters. Pulsators
must be kept in continuous operation for proper |
functioning. g

For filtrating, a suitable set of filter bays can be
selected to suit the lower capacity.
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The diesel engines for driving one lagoon water pump,
one process water pump and the clearwell fire pump,
must be operational. !

EFFLUENT DISPOSAL

For Model A: There is virtually only sanitary effluent,
to be handled in septic tanks, in the townsite.

For Model B: The effluent of the paper mill has only :
little BOD load. It is sufficient to apply mechanical ;
treatment in the clarifier only for fiber and filler i
removal. The aerated basins need not to be taken into
operation. Permission must be sought to return the
effluent (temporarily) into the lagoon at a suitable
location.

POWER SUPPLY

For Model A: The existing diesel generator sets are ;
sufficient to provide the electric power. ;

For Model B: The relatively low steam and power demand
do not justify the high cost of taking into operation ;
a power poiler or a package boiler and a turbo-generator.'

H Instead, it is proposed that power will be supplied

by the existing 4 diesel sets, complemented by about
SMW diesel power from one or two additional diesel ;
gensets. E

Generation and distribution will be on the 3,3 kV level, |
feeding 3,3 kV/415 V transformers and the uperational i
415 V distribution centers, and 3,3 kV motors, where ’
necessary. Diesel oil will be supplied from the existing !
diesel o0il storage tanks.

An alternative to the purchase of the diesel set(s) l
could be a leasing arrangement. The leasinrg period would
be defined by the time required until model C, the whole
mill's rehabilitation, leads to the operation of the
existing steam turbines.
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STEAM SUPPLY

For Model A: No steam supply is required.

For Model B: As mentioned under power supply, the
relatively low LP. steam demand of model B does
technically not justify the operation the existing steam
and power plant and the high cost its ‘completion.

Instead , a new low pressure package boiler with a
capacity of about 25t/h steam is proposed to supply
the paper machine drying section with steam.

T.iis boiler will be fired with fuel o0il from the existing
fuel oil supply system.

As an alternative, the existing package boiler could
be, completed and activated as alow pressure boiler,
in case this is technically teasible.

However, in order to be on the safe side, a new package

boiler has been accounted for in the reactivation
investment budgets.

Buildings and Civil Works

For Model A: Very little work is expected to be
required on the converting plant and the warehouse
buildings, only repair work such as tightening leaks
in the roof, some sidings and door replacement may
have to be carried out. Paving or roads around the
converting area is considered necessary to avoid dust.

For Model B: The civil works portion provides for the
patch-up work on the paper machine hall, all the
floorsand chests (incl. lining) and other structures
for process machinery (incl. grouting), railings etc.
The raw water pumping station needs clean-up and repair
work; the primary effluent clarifier appears to require
only minor repair. The pumping station of the effluent
will need a protective roof.

The new diesel generator set, as well as the new package
boiler will be located on new concrete platforms, and
in a simple shack type structure,
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The townsite, at least parts of it, is to be renovated,
repaired, refurbished and connected to water supply,
effluent disposal and electricity.

3.3.5 Organizational and Manpower Requirements

The personnel to operate the departments covered by

Model A and B must be recruited and trained. Furthermore,
the management (operational, purchasing, sale, accounting
etc.! has to be established, i.e. the present management
has to be reinforced.

Preliminary estimates of personnel requirements were
made. In summary, they are as follows:

Model A: Converting operation incl. utilities:

Supervision 3
Skilled and semiskilled labcur 39
Unskilled labour 36
Total 78

Model B: Papermaking, Converting and Utilities:

Paper - Conver- Uti- Total

making ting lities
Supervision 6 2 8 16
Skilled and semiskilled 36 39 93 168
Unskilled 8 36 39 83

Total 50 77 140 267

B iiiand e S A bl e A
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Tentative Schedule for Implementation

As no reliable information on the time required for
basic, non-technical decisions and possible financing
negotiations are available at the time of the preparation
of this report, the following preliminary schedule starts
upon the signing of the financing agreement.

The schedule is applicable for both models:

month from
Activity financing contract

1. Contracts with vendors to 0.5
establish detailed reha-
bilitation budget

2. Site survey by main vendors 1.5
3. Contracts with vendors for 2.5
rehabilitation and additional
equipment
4, Period for rehabil. work

and add. equipment supply
4.1 Housing and civil works 3.5
4.2 Equipment rehabilitation 5.5
4.3 New equipment supply 8.5
4.4 Shipment, erection completed 10.0

5. Start-up and commissioniny 11.0
completed

This schedule requires an effective project management
and relatively short delivery times.

Some time may be gained by ordering the new, and the
larger part of the rehabilitation equipment very early,
i.e. before the scheduled 2.5 months for activity have
elapsed.

Including 1 month for contingencies, 1 year should be
counted on for implementation of either model, whereby
Model A may be somewhat (1-2 months) less time consuming
and Model B may need some more time. For the financial
plan, the investments spending for Model B has been
conservatively spread over 2 years.

]
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4.2

4.2.1

ASSESSMENT OF IMPACT O REACTIVATION

Method of Approach and Main Assumption, Phase I

The financial assessment takes into account the proposed
technical and organizational concept and follows the
tentative implementation plan (vide 3.3.6). ;

All calculations are made at 1990 constant prices.
Inflationary effects may be judged upon by the
sensitivity analysis.

The assessment of the re-activation is further based

on 340 working days per annum and a three shift
operation. Average capacity utilisation has been assumed
at 85% for Model A and 73% for Model B.

Investment Costs and Financing

Investment Costs

The investment costs for re-activating Iwopin Paper
Mill following the alternatives of Model A and Model
B are —mmarized in the tables in Annex A-4.2. They
consi: inly of

- pre-o, . ational expenses ;
- fixed investment and E
- working capital requirements

The estimated capital expenditure for the additional
machinery and equipment includes price and gquantity
contingencies of 15%. The price for major facilities

have been established on the basis of quotations from

the machinery suppliers. Import duty has not been applied
as NNPMC is a State owned company. This complies to
current Nigerian practice. Costs of civil works and

local inputs follow the estimate of The Parsons and
Whittemore Organization of 1987.

The projected working capital requirements are based
on the following conditions:

- local material stock 1 month
- inported material stock 3 month
- work in process 10 days
- finished goods 1 month
- trade debitors 30 days

- trade creditors 30 days
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Financial Analysis

Revenues and Costs

(for details refer to Annex 4.3)

(1) Revenues

Sales revenues zre based on the current average CIF
Lagos prices for printing and writing paper, i.e.

- For paper in reels Uus s/ ft 1'200
- For paper in sheets Us s/ £t 1°'200

The sales vclume is calculated by elimination changes
of stocks from the planned production output. The effects
of the current 15% import duty rate on imported paper
in reels and sheets have been investigated separately.

{2) Costs

The financial analysis considers the following unit
costs of the major materials (for further details refer
to Annex 4.3)

Model A
- Paper in reels Us $/ ft 1'200

Model B
- Bleached long fiber chemical pulp US $/ ft 840
- Bleached short fiber chemical pulp US $/ ft 790

- China clay us s/ ft 616
- Size Us $/ ft 1'4s5
- Alum Us s/ ft 500
- Starch Us s/ ft 866

The present 10% duty rate on the import of chemical
pulp has not been accounted for. Their effects have
been examined separately together with the equivalent |
papér prices.

The projected payroll estimate of Iwopin Paper Mill
includes salaries and wages as well as all social
benefits as assumed by the mill's management. Its
ten#ative break down according to departments is given
below:
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Department Payroll
(1000 Naira p.a.)

General Manager's Office 383.6 :
Production 3210.0
Maintenance 14'7.8 ‘
Administration 1408.4 A
Finance 1093.7 2
Commerce 654.8 .
Total 8163.3 E

4.3.2

The expences for power generation have been based on
the following specific requirements:

Model A
- 20 kWh / ton of converted paper

Model B
- 800 kWh / ton of finished paper
- 2.5 t of steam / of finished paper

The forecast of the diesel and heavy fuel o0il consumption;
for generating power and steam considers an average i
rate of 0.3 kg Diesel/ kWwh and 1 t heavy fuel oil/ 14.0t
of steam.

The personnel costs to provide the necessary maintenance 5
and repair services have been included under salaries |
and wages. Spare parts and consumables for the production!
machinery are estimated at US $ 40.-/ ton finished paper.

The contribution margin (excluding direct labour) has
been analysed for Model A and B below. It reveals a
negative contribution in the case of Model A and a
positive margin of US $ 343.-/ ton for Model B.
(Details vide Annex A-4.3)

Net Present Value and FIRR

The calculation of the net present value (NPV) and the
financial rate of return (FIRR) follows the assumption
and method outlined below:

- the calculations apply the sunken cost approach

- the time period for the analysis is 14 years. It
includes one year for implementing the measures proposed
for Model A and two for Model B.

-the ¢alculation is done in real terms:based on 1990
prices
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- at the end of the projection period, the accumulative
built-up working capital is assumed to be recovered
in cash

- the residual value of the plant is considered to be !
zero. This is rather conservative since the expected !
machinery life of the main machinery and equipment is
over 20 years )

- the net present value is computed for a discount rate
of 10%.

(1) Base Case

The input data for calculating the base case are
contained in Annex 4.3, The cashflow for computing the
NPV and FIRR is also provided in Annex 4.3. The result
1s a clear vote for Model B. NVP and FIRR are listed

below.

Financial Indicator Model A Model B ;
NVP (at 10%) negative | 21'926.00 US $ :
FIRR negative 16%

(2) Sensitivity Analysis

|
In addition to the calculation of the FIRR for normal ;
conditions (base case) the effects of reduced/increased |
pulp costs as well as declining paper prices and capacity]
utilization rates have been analyzed for Model B. The
financial rates of return are given in Annex A-4.3.
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Incremaental FIRR (X)

]

'

The results of the sensitivity analysis may be
illustrated as follows:

SENSITIVITY ANALYSIS

leGpin Paper 4% - Model B’
40

35

30 :

15 —— ~ 3
) — 1 7 N

|

0 /)(/ - ;
5
i

/ ’

-15

-20% -18% -10% -5% ox 3% 0% 13X 20%

Voriation of Porameter
a Paper Prices + Pulp Costs ©  Solaries & Woges 4 Cop. Utdizotion
X finvestment Costs

- the FIRR reacts highly sensitively to changes in the
paper prices and pulp costs

- changes in the capacity utilization have a moderate
impact on the profitability

- a variation of the salaries and wages or the additional
investment costs affects the rate of return only
marginally.

Further to the above analysis the effects of the current
import duty rates on pulp and paper products have been:
investigated. In case these duties are applied, the ‘
pulp costs increase by 10% and the paper price by 15%.
Based on this assumption the FIRR increases to 23.4%
and the corresponding NPV at 10% discount rate to about
US $ 55'000'000.
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5. CONCLUSIONS

The

investigations concerning the stepwise reactivation

of the Iwopin Paper Mill Project lead to the following
conclusions:

Technical aspects

Both Model A (converting only, 35'000 t/a) and Model

B (one paper machine, converting and part of the
auxilary plants, 50'000 t/a) are technically
feasible.

A preliminary review shows that also Model C, i.e.
the operation of the complete mill as originally
planned, is technically feasible.

The exploitation of the electrolytic plant only,
to produce chemicals (caustic soda and chlorines)
for sale, does not appear to be feasible. It would

require the completion of the entire power generation

system of the mill, which is the least complete
and therefore the most capital demanding section
of the mill. Furthermore, it would require
substantial amounts of additional equipment whizh
would be superfluous after Model C is in full
operation.

Financial aspects

Model A (converting only) does not appear feasible,
the NVP and the FIRR are negative.

Model B, on the other hand, shows an interesting
FIRR of 16% on the new investment. It is concluded
that Model B is a proper basis for the project
reactivation.
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RECOMMENDATIONS

The above conclusions lead to the following
recommendations:

A) Consolidation of the findings in Phase I. This
requires a more detailed checking of the capital
requirements for Model B, because it is felt that
the estimates for additional capital, as obtained
from major equipment vendors, are on the very safe
side, - due to uncertainities about the condition
of equipment -. Verificat‘on by means of detailed
investigation of the "non-visible" areas like large
bearings, gearboxes, electrical and instrumentation
equipment etc. is therefore indicated.

B) Further investigation of Model C as the "final
step" of the project reactivation to the same degree
of detail as of the assessment for Model A and B
in this Phase I Report.

C) Commence Phase II of the advisory services, including

completion of the financial analysis for Models
B and C.

Mdnnedorf, 15.6.90

Report prepared by

e

R. Stoff (GOPA)

R.J. Schut (HRAG)

Wl

H. Rahm (HRAG)
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- Terms of Reference -

The orginal specification of contractor's (HRAG)
responsibility reads as follows:

"The

will be a comprehensive technical and economic
assessment of the Iwopin Paper Mill with

recommendations to determine the viability of
reactivating the

This

(i)

(11)

(iii)

(iv)

kv)

(vi)

(vii)

- A-1-1 -

main task to be completed by the contractor

project as originally planned.
will be achieved through;

Evaluation of the proposed design and structure
of the various plans, inspection of plants !
and assessment of technical requirements to i
complete construction of the mill. ;

Review and assessment of plants for the %
structure and civil engineering works including:
cost estimate to complete construction. ’

Assessment of the plant's capacities on the |
basis of availability of raw materials.

Evaluation of the organizational structures
of the Iwopin Paper Mill to determine whether
they are viable, given the existing economic !

and financial constraints now being experienced
by the Government.

Evaluation of the financial requirements
including anralysis of debt service ratio,

total debt coverage to determine investment
cost, projected annual investment expenditures,
working capital requirements, etc. to complete
and put into operation the lvopin Paper Mill.

Assessment of alternative options available

to the Government including the possibilities
of extending equity participation to nationals
and neighbouring states and sale of some
plants, machinery and equipment.

Prepare a report on the basis of the above,
with specific recommendations on the
reactivation of the Iwopin Paper Mill."
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Also, UNIDO recommended to study whether a stepwise
approach to the completion of the plant is feasible,
by slating that

"the Government should endeavor to finish and put
into operation; (i) the paper convertinag plant with
national or international partners to produce sheeted
printing paper and writing paper from imported rolls,
(ii) the caustic soda/chlorine plant. It was also
recommended that the Government should assess the
viability of selling one of the Escher-Wyss paper
machires or leasing them to interested partners

in neighbouring states preferably Cellucam in
Cameroon. "

Further, by agreement between UNIDO and HRAG, the
assessment work of HRAG has been subdivided into phases:

Phase I of the work of HRAG is covered by this report |
and it basically consists in collection of sufficient '
local data and information to assess, in a preliminary
approach,

- whether the stepwise approach is a feasible way
to get certain mill operations started.

~ whether the project has a chance to be economicallly
viable, and

- whether the organizational structures of the mill
are viable. I

Phase II of HRAG's work would then cover the rest of

T.0.R. sectior (i) to (vii). The exact scope of phase
IT would be determined according to the outcome of Phase
I.
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studie.iwopin

Domestic Consumption of Printing and Writing

Paper 1990
Conmumar Nrnal Isport Price CIF Lagos
Paper Grada Grusm Requiremsnt (UsS) march 1990 Source
(gmm) Kamg Location (st p.a.)
Real Sheet
thite Bond Peper &0 - 80 Jpax Mi1) Lagos 15.000 900 950 rindard oc
Brazil
& - Orsmrd Papar] Lagos 7.000 920 970 rinland
Mill red. b 7, ] 1029 Braztl
Qmolsyo Ondo Stata 4.000
Printing Led|
Star Paper 4.000
mills
Star todem 6,000
Paper M1}
Other Prin- 54,000
ters and
Publishers
Subtotal 90,000
Banic Paper 40 - 50 Apa Mill Lagos 6,000 1,100 1.1% rinland or
Brazil
45, %0 Qreard Peper| Lagos 3,000 1.200 1.2% Brazil
Mill Led.
Qreard Sta- 2.000
tionaries
Other Print- 9,000
ers
Subtotal 20,000
Total 110,000
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Sources and Prices of Chemicals

Source Price March 1990 (Naira/t.)
Cheaicals
Import]| Local] 1If “Local” Supplier |CIF Lagos|Ex-facto-]|Coet at
uUss/t ry Iwopin M.
Sodive Carbonate (laqu)) x 200 - OO 3.600
Caustic Soda & 100x (NaOH) x $000-8000
Sulphuric Acid & 100% (NaCl) x Orury Induetries. Lagos (2.9¢0) (2,9502,)
3,0%0 3.100
Lime Stone (cazoo:,) = Marble Industry at 450 (ex 780
Ajackuta nine)
Sodium Sf{licate Liquid 3 John Edge & Coapany 2.800
{Nig.) Ltd.. Lagos
Sources and Prices of Additives
Source Price March 1990 (Naira/t.)
Aditives
laport| Local 1f “Local” Supplier |[CIF Lagos|Ex-facto-|Cost at
2 4 Iwopin M.
Alua x  |drury Industries. Lagos 3.900%) { 3,950%)
6.500%) | 4. 5504
Rosin Size x Uest Cermany 2.10000/¢t 11.3%00
Starch (cessave or mafre basis) x there are sany lokal 5,950 - |6.000 ~
‘ suppliers 6.950 | 7.000
(x) no isport
due to
duty rate
of 200%
China Clay (Talqus Powder) x 3,850 4.870
wrapping Peper (lng) = Nigerian Paper Mill 10.943 11,2%0
1)} incl. duty and transport to aill 2) 850 Naira/ton nave to be added every fifth time
3) kibblas for plastic jerry cans

4) chipe or powder
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Employment of Iwopin Paper Mill

November 1987 February 1990

Managementl) 2 2
Engineering, Workshop,

Garage 14 )

Utility 9 ;

Drawing Office 5 ; 31
Electrical Workshop 15 ;

Civil Works 9 ;
Production/Warehouse 3 ;
Transport 16 11
Accounts 8 3
Stores/Purchasing 11 7
Personnel 12 11
Medical 3 2
Security 31 40
Fire Brigade 15 11
Secretary 2 -
Lagos Office 9 11
Total 164 129

Source: Iwopin Paper Mill 1) incl. chief accountant
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'/' CTATUS O IRSTLYATION STIVITINS UMSER [/ZC\I’{

_ Lo Ma = CO-"TR-’!"!‘_UF-?-“EO) 227 CIO
{ (UPTO Junk, 1483) a

1.0 rOUTPENT  INSTZLLS TICHN

. Set on | Inicicl slignd Final Checkout
N . Withdrzwal | 25 ¢ £ Checkou
Farticulars|.. -~ szére found- | ment and s11znmert ard
ation ievelling. an:: grout TSt
(2) stimated - A caco - a .
totel (tors) 12,519 12,619 12,519 12,519 12,:19
(%) Irstonlla- .
tion status - - . ' P
(zc cn 3,06l 7,601 7,0L6 €,0%5 110
30/6/8 rxs)
¢c) nalance - - , : - A
( ) -_n,_' . 11( L’O._(' l.,()18 5.’.‘.73 t-‘,t..'.ll 43;‘. ')}
‘Li\:r ('“-"‘c) *
N’ . . -~
. ) Detzils atcerlcx U der SNNex. I
2.0 cIFIYG & 00T RE0RINES cre ceirs sumnevised  telow:
2.1 C. . Piping - {(zbeve =2mm diz.)
(a) Estizmzted totel = 29,458 wetres
(b) Installed = 5075 Vetrea .
(¢) Bezleznce installsticn = 28,757 Yetrw.:s
2.2 2.Z. rFipinr - (akove SC0r.m dic.)
(2) rtztimzied total = 32,177 ltetres
(t) 1Inctzlled = 300 Metrs.
(c) Balance installation = 32,177 letres
. 2.3 Steem (€5/12/L.5 Bcr) Piping (arove fCmr di:.)
v .

(a) Estimzted totzl 7606 Fetres
(b) Inztzlied = 66 Metres
(c) Balarce-instzllzation 700 Metres

2.4 211 piring & Fittip-e below and utte “wm di-.
(7o be cupplica and inctalled Ly MAL Coniraltor)

(a) Estimzteu cotzl = 50,000 Metres
: (b} Instzlled = 100 bietres

(¢c) Balonce instzlletion = 79,000 Metres

2.5 Hen~rers

(a) Estimated total Nos.

L]
aVen
(V%)
o
\)




7/ (t) Installed - L2 Nos.
J (c) Balance instzllation = 9,345 Nos
Of tre total requirement, 14,7 hangers for Fower groug

Steam pipinz zre supolied by owner. Rest of the
Quantity to be suprlied snd fzbricated by MiL Contr. stor

3.0 T:iNKS

3. Tanks for sjte zsceiztly und erection:

. Withdrawal | Shzke out|rirect tank }. Creck oo
Particulars from stores|Fzrerizl Flotes ~eld out Teet
& Creck @ i
I'stimated
o (@) isuimerea | auer | uer | 187 187 | 0
(b) Installation
(#= on - 1,420 1,257 1,163 £g2 P oL
30/c/83)XTons)
(c) Ralance inst- a 1 e
allztion(Tons) 67 100 29k ?95 -G
3.2 Tanks (Shcp Febriceted) irection:
Vithdrawsl | o€t on
Particulars |¢ tores | fourd- Grout Check out
) rom stores ation. and test,.
<o’ (a) Bstimzted 8
totz21(Tons) 89 69 89 s
(b) Installation } .
status(acs on 51 L6 L3 NIL
30/6/83)Tas)
(c) Balince - ‘
Installetion 38 L3 L6 89
(Tons)

4.0  TiSUL,TIOM:

(2) Total estimeted quantity = 47,201 sq.metres
(b) 1Irstalled | = NIL
(c) PBalence installation . = 47,301 sq.Metres




5.0 RLFRACTORY:
(2) Total estimated quantity = 320 tons
(b) Installed = NIL
(c) Balance inzt:zllation = 320 tons
6.0 TIIT 1IvVING:
() Totzl estimcted quartity = 1€7,320 sq.uetres
1) Installes = 00 sc.metres
(b) Irstalled 800 sq
C) Belance inctzllaticn = 156,520 sq.metres
7.0 INSTRUMENT PANELS & CONSOLE:
() Tot-1 estimzted cusntity -2 7¢ hos,
~r (b) 1Instelled = NIL
(c) Balance inst-liation = 75 hos.
8.0 IN3THUM:RD Cs/5L:, WIRING & TUDRING:
(a) Total estimzted quantity = 2,663 hos.
(L} Installed = NIL
(c) Balance instezliation = 2,6R3 Nos.
9.C THEMMNIPFCAFERS A SVITCEGH VS
ot 3 . Withdrawl Instal Chezk 0.t
Particulers from stores Completely eno tert
. :
o/ ‘
2) f'stimated total - 203
(Nos. ) 2L3 243 L3
(b) Instellaticn status 237 205 NiL
(as on 30/o0/83)(l.0s.) - b
(c) Balance 8 I
Inctalletion(Nos.) 36 3 b3
NOT%:= In adcition to atove, the control ;anels
sppplied slongwith the equipments eare to be

instzlled bv the contractor.




LY
"
‘.

ol

- L -
10.0 MOTORS ;
(a) Total estimatea quantity = 938 Mos.
(b) Installed = 27 Nos.
(c) Balance installestion = 911 Nos.
1.0 LIGH"INC & PO!ER OUTLETZ:
(a) Totcl estiim: tea quantity = 5,189 Nos.
(b) 1Installed = 92l: Nos
(c) HBalance instzliation = L,2cf% ios.
NCTE: -
(i) Only Lightings fixtires to te supplied by
the owner. /1l necessgry wirin- ana
conduiting shall be sup:lied and irstzlled
by contrsctor,
(i:) For out coor li-~ tir: noles, ~:i':er etc,
shall be supvliec #nu irsiali2c 1y the
contractor,
(iii) A1l iigttinys distritution pznels ond ligtting
transformers srall tz sup;yiied ty the owner
but instzlled by the conirictor.
(iv} 211 power outlets inclwiin; weluing outlets
snall bte supplied Ly the owrer.
(v) ~#11 switcn, sockets for indoor ligtting
' sr.ell be supplie¢ and ir:ielled by the cortrictor.
12.0 FCF2 Cr7LIS &% TR!YS
&itndraw) To ;iét=1 To pull Connections Crecr.
ParLICUlarsfrom storestagsgi% cuple- }ahle or o te
sucp trey
(2) Total ~- . | . . P
estimated 17,890 7,690 |17,8%C| 17,890 17,69¢C 17, b
(Metres)
(b) Installa- . ‘
- ton 3,960 | 3,980 | 3,960| NIL NIL N1l
status asor ¢ - ' ‘ !
30/06/83
.~ (Metres)
(c) Balance - : o ‘
~ installa 13,510 {13,910 {13,910{17,890 17,840 17,3¢
t;cn(Mgtre# | | | |




NOTE: =~

(1)

(ii)

Only cable trays and 211 types of catles shall
oe supplied by the owner.

All Cable trays supyports to be supplied &nd
instzlled by the contracter. Supperts for
casbles brenching off Irom main cascle treys to
motors/equipments/contral panels etc shall ve
supplied and incstelled by the corntractor.

(iii) The quentities (running length) of cuble

(iv)

(v)

trays zre shown, Estinctel queantity cf cirs.
types of csbles zre ac foliows:-

(a) 1 KV Fower C(ztles - 211,000 wmeires
(L) £ ¥V Power Zailes - 10,000 "
(¢c) 11KY Fower CaLleS - 2,060 "
(d) 600V Control Canles - 235,000 "

Totel -  L£r2,600 metres

£11 cable glasnds and cable luys, wherever necesszry
shell be suprlied by, the contre:ztor, inclucin:

czble jointing or termiraticn kits for Hi & LV catles.

711 local push button stations snzl: be supplica
2r.d installed by the ccrtiractor.




 trmexure - 1

PENDING JOBS - CONTH/CP 162-150

will bte supplied «nd in-t.lled by %

Estimatea Muantity

£ 000

Hetere,

I' Contractor,

WORK Ct7'FGORY: PIFINC,.(/DOVE 50 M-.d) Y SLL MILL sHehSt!
Total CTIVITY OHELSCRIPTIOUN
Quantity _ . . 1. Apes et s
Pre%?£31§$°°] “‘ﬁtg;;”lf?Om Fabrication inﬁig%iiize veld cut |[Testing
Description |Meters (Petersu) (leters) (Meters) (1eters) (reters) [(teters)
Up 0 150 |200470 'y 26,250\ o 20,250 2¢,25¢ 20,230 2¢,25t | 20,L70
N .;* \ R '
CS N A tes y - -
tpove 150 | 82982 [y~ 8,732} - 8,732 8732 §,732 8,732 8,982
[ . ”, .
Upufo 150 | h.629 Eﬁ>‘1”'b?9 o Wy %29 1,629 10,609 1,629 | 14,629
cQ i ~ - \/\ >l-\ . . .
Fbeve 150 | 174818 [} 17,546 17,548 17,5h 17,516 17,506 | 17,608
¥ g';;gnﬁ”““ 766 700 700 700 : 700 760 766
NOTE: £11 Pipes; Valves ond Fittinps of “Cmim @ and below



CIVIL

STATUS BB ORT MG -ING

Tamaem .
E3TAT.

RESIDENTIAL BUILDINGS

3 = D3edroom Duplex
Bachelor Cuarters
Fanazencnt  'A' Bungalow
iianagenent 'B' Aungalow
votel Charlets

ntel Central Facilities

(dot yet completed) 70;. completed)

JC ALSTOENTIAL BUILLTNT S

lursery & Primdry ichool
Hospital comnlex

(a)  .administrative/Diagonistic

and Emergency Blocks

(b) ard (Male, luternity and

Isolation
(c) Cafeteria & Laundry

(d) oeneral store

ILILL <ITE

1. dministrative 3lock
2. Training Building

3. Temporary llaln Cffice

22,3 90

183 DMNos
27
S "
26 "
? "

1 Mo,

665 completed

e
96 "
701- 1
1 OO 1"
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ANNEX A-4.2

INVESTMENT COST ESTIMATES
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P-5108/03.6-1 - A-4.2-1 -

ANNEX A-4.2. - Investment Cost Estimates -

1. Equipment cost estimate

Model A Model B
UsS $| 1000N us s 1000N
Stock preparation - - 150'000 50
Paper mill - - 6'530'000 100
Converting 1'900'000 100 2'200'000 100
. Steam production - - 385'000 100
Power supply 50' 000 30 400' 000 100
Water supply 67'000 30 67'000 30
Effluent disposal - - 23'000 80 i
Maintenance 1'000'000 50 2'000'000 100 i
Cammunications 280'000 25 1'000'000 50 !
Administration services 11G6'000 75 220°'000 150
Fire protection 170'000 25 220'000 25
Laboratory, tech. contr. 60'000 - 340°'000 50
Pumps & agitators - - 110'000 -
Piping 110'000 25 1'400'000 200
Electrical 760°'000 100 1'400°'000 200
Instrumentation 110'000 20 1'480°'000 100
Tile lining - - - -
Gratings, etc. - - 720°'000 160
Mobile equipment 1'200'000 - 1'700'000 -
Subtotal equipment 5'817'000 480 | 20'425'000 1'595
Spare parts, etc. 700°' 000 50 2'700'000 200
Freight 610'000 - 2'300'000 -
Duties - 3'600 - 14'000
Total equipment 7'127'000§ 4130 | 25'425'000| 15'795
*) *)

*) Naira's 1987 basis (5.5N = 1 US$)

Notes: Major cost components have been estimated with vendors

input obtained in April/May 90. Other cost elements were
calculated from P&W estimates, after critical review of

such data and corresponding adoptions to the cost '90 level,.
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P-5108/03.6-1

ANNEX A-4.2.

- A-4.2,

2. Civil works cost estimate* - Mill

-2 -

Naira Naira

model A model B
Earthwork 6'000 12'000
Reinforced concrete 30'000 240'000
Tiling - 100'000
Stuctural & ancill. steel 260'000 3'000°'000
Siding & masonry 75'000 300'000
Roofing 133'000 300'000
Flooring 15'000 165'000
Internal finishing 70'000 250'000
Apertures 60°'000 90'000
Lighting & L.V.Services 35'000 80°'000 i
Painting & decoration 35'000 70'000 i
Structure & civil general 550'000 1'100'000 |
Subtotal 1'304'000 6'007'000 f
Contractor preliminaries 400'000 1'500'000 ;
Furniture 200°'000 400'000 i
Contingencies 100°'000 300°'000 ;
Total civil works, mill | 2'004'000.- 8'207'000. - i

Note: *

Civil costs for this Phase I estimates were
preliminarily calculated using P+W cost elements

of their '87 report, with the adaptations required
for models A and B.
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P-5108/03.6-1 - A-4.2.-3 -
ANNEX A-4.2. 3. Civil works cost estimate - Townsite
model A (1) model B (2)
Houses & bungalows 5'825'000 10'850'000
Emergency ward 200'000 200'000
Water supply system 30'000 - 35'000
Roads and drainage 1°500'000 1'750'000 i
Electrification 200'000 250'000 i
Total N 7'755'000 13'085'000 !
!

1) Model A:

2) Model B:

50% of houses, bachelors quarters,
bungalows incl. ancillaries and services,
no school, only emergency ward, no motel

All houses and bachelor quarters, 50%
of the bungalows, incl. ancillaries &
services, no school, no motel, only
emergency ward,

R
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P-5108/03.6-1 - A-4.2.-4 -
ANNEX A-4.2. 4. Erection cost estimate
Model A Model B
10008 1000N 1000s 1000N
Management & supervision 900 180 2'700 520
Erectors, commiss. eng. 850 30 2'550 80
Tradesmen, specialists 280 700 940 2'040
Indirect & other labour - 500 - 1'560 :
subtotal manpower 2'030 1'410 6'190 4'200
Camp operation - 200 - 560
Townsite cost - 500 - 1'560 i
Catering - 500 - 1'680 .
Medical & social serv. 20 60 65 180 §
Fares & travel expenses 120 120 340 330 . '
subtotal pers. services 149 1'380 405 4'310
Erection equipment 289 250 2'000 850 :
" materials 45 150 180 660 |
" consumables 35 150 125 630 :
Temporary buildings - - - - ;
Duties & levies - 200 - 1'000 !
Freight clearance - 50 - 200 j
subtot. equip.& material| 360 800 2'30s 3'330 §
l
Lagos office expenses 30 250 80 800 i
Communications 30 100 90 270 i
Site office expenses 10 75 30 200 j
Insurance 30 120 95 330
Mobilisation & demobil. 170 175 600 600
Overheads 200 400 940 1'380
subtotal offices etc. 470 1'120 1'835 3'580
Total erection |3'000 4'710 10°'735 15'420
|
J

e e e v




HANS RAHM INGENIECAPLANUNG AS

P-5108/03.6-1 - A-4.2.-5 -
ANNEX A-4_.2. 5. Total investment cost
Model A Model B ?
1000% 1000N 1000$ 1000N | |
]
Equipment 7'127 4130 25'425 15°'800 ; i
Engineering 150 70 350 120 5 |
Civil work (millsite) 2'c00 8'200 :
Erection 3000 ‘710 10'735 15'420 ;
subtotal mill site 10'277 10'500 39'540 ;
Townsite & infrastruc. 7'760 13'100 E
Total 10'277 18'260 36'510 52'640
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Financial
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DNUT DATA - FINACIAL ANALYSIS 1 o
1

Factory: Ivopin Paper nmmasi

S0/6/13/RST 1

| FDBNCTAL MNALYSIS IN 1000 USS 1
Bxhange Rate March 1990: 1USS = 7.9 Maira

Annex A-4.3

Year 1 2 k] 1 5 6 7 8 9 10 11 12 1) 14

_ Printing and Writing Paper _

_ _ Capacity (st per shift)

- Capacity Utilization
Vorking Days per Year

- - Mmber of Shifts
Production (1000 st)
_ Sales in Reels (1000 mt)
Sales in Sneets (1000 mt)
Product Mix

- o Paper in Reels

| o Paper in Sheets

_ _ . _o Paper Quality: wizl, we=2

- - | vorking Capital Requirements

- local Material Stock (momth)
Inported Material Stock (month)
¥ork in Process (days)
Finished Goods Stock (month)
Trade Debtors (day)

Trade Creditors (days)

= - Befactory Prices
Paper in Reels usS/mt
Paper in Sheets usS/mt

Material Costs
Pulp
o Bl LF Chemical Pulp (ad)
o ™ Pulp
o Al SF Chemical Pulp (ad)
Chemicals and Additives
o (hina Qlay
_ o Size
o Alum
B 0 Starch
Wrapping Material

" Total Material Cvets

67

(24

b el pg Bf P gt ]
"
ooo
[« -]
ooo
(= = =]
o
8593
(500 P - -]
8.—'
- -2
oo
—
-t
=)
853
-2 =3
[S ™. )
[
8393
O e o
-
853
N w e
8.—“"
-t wd
N w
b
83593
U o
-
859
W
—
-t
(=]

~3%

vi e
1200 1100
1250 1150

kg/te Material Costs (USS/ft)
Us$/t mat. v wC wi wc
kY L) 235.2 315.0
590 0.0 365.8
0 517.5 0.0

g
2 B8
&

9%

2
12
12

—n

N
[T s ]
WO OO
)
CWON&
— -
VOO

[
P
[= - W= XS]

TiS.1

o
-
p
P

Cost of Peraonmel (1000 Naira p.a.)
General Manager's Otfice
Production

-1 - - Maintenance

. Mudnistration

B Finance
| Cosmerce
~_ | ‘Total Oost of Persamel
' Mmber of Persannel

LN R N AT

-
28EEE

ONANYT IdENIINIONI WHYH SNYH

o
BXoe
WUl DO

4.—1.—!.—1.—4.—1.—1.‘1.—4)—4.—!.—1.—1HHM“‘-‘HHHHHHMMHHHHHHHH“M
bh<4

550

1 A N Vail ey DY

R T T T T T
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- - -|- -Operational Costs
Wilities

o Power

0 Stean

0 Fuel 01l

0 Diesel

Insurance Premium (1000 Maira p.a.)
-] - - Paper Mill

oo - Barges

- Vehicles

T 7 7|7 - Bowsing Estate

Depreciation Rates (linear depr)
Machinery & Bquip 1.Year

_ _ _f - _ _Machinery Pquip after 1.Year

Purniture & Office Buip.

Vehicles

Loos2 Tools

4 - - _Pre-investment

Repair and Maintenance
Buildings
Machinery and Exuipment
Vehicles
Boats

- -t

0=t bt d Pt b bl S bl bt et e g b e B bl fed Pt P Pt bt @ P D ot Pt

Fuel 011 Equivalent
800.0 kwh/ft 0.3 kg Diesel/kwh 240.0 kg diesel/ft
2.5 t stean/ft 14.0 t steamvt oil 178.6 kg fuel oil/ft
424  Nairat
kY4 Naira/t

$588

G¥38eese

uss/tt

%5z

OF ONNNTIJHNIINIDNI WNHVH SNYH
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P-5108/03.6-1 -A-4.3-3- é
ANNEX A-4.3 j
i
5
Model A i
. '
I ;
Malysis of Contribution Margin I Us§/ft :
T =
1. Revemes I
0 Paper in Reels I 0.0
o Paper in Sheets I 1,250.0
o Sale of Paper Qut-offs I 4.0
T
Total Revemues i 1,24.0
T.
2. Costs I
0 Materials 1 1,305.0
o Power I 0.3
o Steam I 0.0
o Direct labour I
w T
Total Costs I 1,305.3
T
Omtribution Margin 1 (31.3)
: -2
T:
Model B ‘
1
‘ I Us §/ ft
Analysis of Contribution Margin I wi wC
. ) |
1. Revemues I
o Paper in |zels I 360.0 330.0
o Paper in Sheets I 875.0 805.0
: I
Total Revemes I 1,235.0 1,135.0°
| I !
2. Costs I
o Materials I 870.1 T15.1
o Power I 12.9 12.9
0 Steam I 8.5 8.5
o Direct labour I
- , — I —
Total Costs I 891.4  79%.5
‘ - I 7
Contribution Margin I 33.6 1385
=]
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P. -
$108/03.6-1 ANNEX A-4.3 ~A-4.3-5-
””” Table : SENSITIVITY ANALYSIS FOR FIRR
. - . - . _Factory: Ivopin Paper Mill ) variation of Parameter
T
Parameter I -20% -15% -5% 0% 5% 15% 20%
1
Paper Prices I {10.8) (2.2) 10,7 16.0 20.9 29.9 1.1
Pulp Costs I 28.9 25.8 19.4 16.0 12.5 5.2 1.2
Salaries and Wages I 16.3 16.2 16.1 16.0 15.9 15.8 15.7
Capacity Utilization 1 12.0 1.1 15.1 16.0 16.9 18.6 19.4
Investwent Costs I 19.3 18.4 16.8 16.0 15.2 14.0 13.4
I

oY ONNNMNYIGENIINIONT WHYE SNYH
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ANNEX A-5 Units and Abbrevations

a = year

d = day

w = week

mo = month

kg = kilogram

t = metric ton (1000 kg)

ft = finished ton (paper at 94% dry content with
wrapper )

ad = air dry (for pulp, defined as 90% dry
content)

od = oven (or bone) dry, 100% dry content

LF = Long fiber (for softwood pulp)

SF = Short fiber (for hardwood pulp)

BL = Bleached

WC = Wocd containing (paper)

WF = Wood free (paper)

TMP = Thermo-mechanical pulp






