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) EXECUTIVE SUMMARY

1. GENERAL :

Polyolefins Industries Ltd. submitted a proposal [or
carrying out a Techno-Economic Feasibility Study for High
Density Pclyethylene (HDPE) Pipe Production in Bhutan to
United Nations Industrial Development Organisation (UNIDO),
Vienna, in April, 1981. The details of the scope of study
are as per our letter No. P:SALES dated April 24, 1381. This
proposal was accepted by UNIDO vide their Purchase Grder No.
15-1-0038, Con. No. T 81/36 of 29th June, 1981.

N

o PROJECT BACKGROUND AND HISTORY :

Bhutan, traditionally an agricultural country, has taken
initial steps towards industrial development. The country is
in the process of formulating various policies for investmunts
in industry and also in the process of development of infra-

structure required for such industrial develorment.

Out of 5,000 villages in the country, hardly 10% of the
villages have the facility of safe drinking water. Thereforc,
the Governmenti of Bhutan has drawn up a massive plan to
provide safe drinking water to almost all the villages by the
end of the decade. All the water supply schemes are designad
based on HDPE piping material which is presently imported and
as such, it was considered to evaluate the feasibility of

putting up a manufacturing unit for HDPE pipes in Bhutan.

The propotced project is basically a domestic market-
oriented one and the entire production is expected to be used
for various water supply schemes in the country. The important
factor to be considered 1s that most of the water supply scheinc.,

are funded by various aid agencies and the purchases arc
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¢ffected on international bidding. The proposed unit will
have to &ompete in such international bidding on jrices and
quatity of finished goods, which is not difficult 1if propor
technology and equipment are selected. However, if an
assurance to use the pipes manufactuved by the proposed unit,
subjeci to quality standards, is forthcoming, it will go a

long way.

The economic and industrial policies are in the process
of being evolved and each unit is governed by the approvals
granted. Needless to mention, the proposed project will have
favourable governing policies as the same is part of socio-
welfare schemes and is expected to be a Government-owned
project. General guidelines for economic and industrial

policies as prevailing are quite favourable.

The prime factor that goes in the background of this
project is delay in execution of various schemes at present,
because of the following two factors - (a) long waitiny
pericd for pipes between order and delivery; and (b) rising

costs of freight.

3.  MARKET AND PLANT CAPACITY :

Ceneral market survey for HDPE pipes in Bhutan indicates
that there 1s no other significant market except water supply
schemes. Over a period of time, other segments of the market
as discussed in the report can be developed. Technical scr-
vices for installation, after sales, 1s an important aspect
in this project. Besides this, no special marketing strategy

is envisaged.

The estimated total market and expected share of the

proposed unit is given below
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Year Estimated Bxpoect ed
total market share
-
(MTA) (MTA)
I 510 300
IT 640 550
I1I 750 750
IV 860 800
v g20 810

Based on the above demand estimate, the annual production
programe is formulated. It should be noted that production of
HDPE pipes involves scientific planning as diffeicnt sizes anid
dif ferent pressure ratings of pipes are required at the same
time in the market. This calls for a proper production planning.
Since changes from one size to another size do not involve much
down-time, it is desired that production programmes should be
made for every fifteen days. While doing production planning,
available inventory, inventory leveis, and expected market
requirement are to be considered. We have formulated an

annual production programme for five years which is summarise:!

below
Year Annual
Production

(MTA)

I 367

IT 6ub
ITI 871 .

Iv 931

Y 931

To meet the above production requirement, we have
recommended installation of 3 extruders to start witb and
addition of one more extruder in the third year. The

recommended plant capacities are as under
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~ Year ) Capacity
(MT)
I 675
II 675
II1 950

4, MATERIALS AND INPUTS :

The only raw material required is High Density Poly-
ethylene (EDPE) and is available from India as well as from
the international market. The price comparison is in favour
of purchasing the same from the international market and we
recommend that it will be advantageous to buy the raw material
from the ‘international market.

In the extrusion process, continuous, stable, uninter-
rupted power supply and water are the two main utilities
required. Our analysis of the recommended site indicates

that the utilities will be available in required quantities.

Various auxiliary materials and factory supplies are
available in Bhutan. Only one or two items, such as Silicone

Grease would be required to be imported from India.

The total requirement of HDPE for the recommended
production programme is given below :

Year Qty/MT Value/US$ (000)
I 335 402
II 568 682
III 794 953
IV 850 1,020
v 850 1,020




L ] . ) _ )
..".““"”""‘""‘""‘..“..‘.Ouwmcscannnﬂ.".‘.‘..

Requirement of auxiliary materials and factory supplies
is considered @ 1% of sales revenue based on our own expericnce.
Since there are many small items required in proaduction, pack-
ing, maintenance, etc. it is not considered necessary to list

them at this stage in this report.

As regards power and water requirement, the consumption
norms are one kwh per kg. and 25 M3 per tonne respectively.

The estimated requirement of these utilities are as under :

Power Water
Year Kwh 1000 US$ M3 1000 USS
I 367,000 26 9,175 1
II 645,000 45 16,125 1
111 871,000 61 21,775 1
IV 931,000 65 23,275 1
v 931,000 65 23,275 1

5, LOCATION AND SITE :

Most of the industrial development in Bhutan is in the
plains like Gaylephung and Phuntsholing, where infrastructural
facilities are being developed. Keeping in view the infra-
structural requirement and giving emphasis to the requirement

of uninterrupted power, we recommend Gaylephung as suited

site for the proposed project.

6, PROJECT ENGINEERING :

The layout proposed is based on recommended plant
capacity. Requirement of built-up area for plant and office
works out to 1,100 sq. metres. Based on our survey, we
anticipate the construction cost of approximately US$ 100/~
per sq. metre and expected time required for civil construc-

tion is of 9 months.
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The Extrusion Process Technology involved in the
proposed unit is available from West Germany, Finland and
India. For socio-economic reasons, we have recommended
Indian technology available from M/s. Polyolefins Industries
Ltd. ancC also Indian equipment. It may be added here that
since the market requirement of pipes does not exceed beyond
90 mm 0D, the Indian equipment are more suited from the angle
of cost benefit of initial investment anl also operating and

maintenance costs.

7. PLANT ORGANISATION AND OVERHEAD CCSTS :

Since this is a project having a ready local market,

technology is the main cost component. Hence, "Production
Cost" is going to be an important cost factor. Marketing,
Finance and Administration are the bas’c need of any produc-
tion unit. Out of this, administration and finance will form

part of the overhead cost.

In our study, we have designed the following cost

centres
i. Production
ii. Marketing
iti. Finance and Administration

8,  MANPOWER :

Most of the requirement of manpower can be made available
locally. The necessary training can be imparted by the dele-
gates of technical collaborators. However, we strongly
recommend requirement of the following delegates from the

collaborators :
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i General Manager - For 3 years
ii. Technical Service Manager - For 3 years
iii. Production In-charge - 2 delegates for

2 years.

The total manpower requirement in the first phase is 50

and after expansion, it is 59.

We recommend nomination of the local General Manager
and Technical Service Manager in the beginning of the third
year to work as under-study for six months at the collabora-

tor's plant and for six months at the local unit.

g, IMPLEMENTATION SCHEDULE :

The commercial production shall commence in the 15th
month from the date of decision to invest. From our
experience, we do not anticipate any unforeseen delays in
implementation. However, proper planning and control on
execution is a must for any timely execution of the project.
The critical areas are delivery of plant and equipment and

construction of plant building.

10, FINANCIAL AND ECONOMIC EVALUATION :

The summarised table for total investment is given below

Local Foreign Total

('000 US$S) ('000 USS$) ('000 USS)
1. Land Development 30 - 30
2. Civil Works 88 22 110
3. Technology Cost 29 120 149
L. Equipment - 276 276
5. Pre-Production Capital Cost 54 - Su
6. Furniture, etc. 10 - 10
Total Fixed Investment 211 418 629
7. Working Capital 185 us 230
Total Investment 396 463 859

. oviiid
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The. total investment is proposed to be financed as

under :
'000 USS
Equity Capital 125
Borrowings from Bank 734
Total : 859

It is to be noted here that there are no specific public
policy and regulations on financing the projects in Bhutan.
In addition, all the financing is done by Government for the
Project. There exist no financing institutions in this

country.

The financial analysis is carried cut based on the
financing pattern given above. The results are presented

below :

i. Break-even point : 65%
ii. Net Present Value
('000 USS) :  1u51
iii. Pay-back period : 19 months
iv. Average Return i 89%
v. Gross Profit: Sales(%) : L2
vi. Net Profit : Sales(%) : &40
vii. Net Profit : Equity(%) : 772

viii. TForeign Exchange Savings: 8,530 T. USS$
The above results are average of five years' operations.

The summarised statement of production and manufacturing cost

are as under :

ix
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~ ('000 US$)
Year I Year II Year III Year IV Year V 4

F-ctory Costs 551 898 1,218 1,303 1,309
Management &
Marketing Cost 63 79 105 58 6l
Operating Cost 614 977 1,323 1,361 1,370
Financial Cost 32 45 - - -
Depreciation 151 108 100 72 53
Total Manufacturing
Cost 797 1,130 1,423 1,433 1,423

11. CONCLUSION :

The project will fulfil the socio-economic need of provid-
ing safe drinking water to the rural and urban population of
Bhutan. This will eliminate the possibility of spreading

water-borne health hazards.

The project will bring a sophisticated technology into
the country and will provide employment opportunities to
Bhutanese educated talents at different levels for running an

industry.
The major advantages can be listed as under :

(a) Foreign exchange saving of a high magnitude
(b) Profitable venture
(c) Development of skilled manpower

However, the following drawbacks also need careful

consideration
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(b)

The project depends on only one market segment.
It is presumed that the rural/urban water supply

piping systems will -..iinue to be designed with
HDPE pipes as material of construction.
*

This project has a very high degree of probability of

implementation for the following reasons

(a)

(b)
(c)
(d)

(e)

The required technology, raw material and equipment
are available.

Market 1is available readily.
Very sound financial project.

Provides direct and indirect employment opportunity
for the local people; and

Saves very precious foreign exchange.
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CHAPTER - 1
PROJECT BACKGROUND AND HiSiGRY

1.1  PROJZCT BACKGROUND :

The need for local manufacture of ligh Density Polyethylene
124 y Yy Yy

~~

HDPL) pipes in Bhutan is felt to meet the internal require-

ments for Rural Water Supply Schemes.

Bhutun Covernment is very keen to cover all their villages
with the piped water supply schemes. As of today, out of
5,000 villages, only 248 villiages are covered with water
supply schemes by the end of Fourth Five Year Plan. 1981-382
was a Plan Holiday period and the Tifth Plan has started
effective April 1, 1982.

Due to inbuilt advantages of HDPE pipes, particularly in the
"illy terrain, extensive use of HDPE pipes for the Pural
Water Supply Scheme was found during various visits conducted.
However, it was noted that excent in one case, all the Urban

Water Supply Schem2s are using GI/CI pipes.

Based on discussions with tngineers of the Public Wor. .
Department, Bhutan, the following advantages of HDFE pipes
make them the most ideal piping material as compared to the
conventional pipes for water supply schemes taking into
consideration the terrain of that country

(a) With 0.955 GM/CC density, HDPE pipes are light
in weight which reduces transport cost of the
piping material.

(b) HDPE pipes are flexible and pipes in Adiameter
upto 90 mm (ISO Standards) can be easily goiled
in 50 meter to 200 meter coils, thus reducing
the jointing cost and installation time.
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() HDPL pipes have proved the most suitable piping
material in nilly and mountainous terrain because
they can take the shape and contour of the terrain
without the need for additionaj fittings, such as
bends, etc.

(d) [iDPE pipes can be used for temperaturps as low
as (-) 40°C. Even if water freezes inside the
pipeliine, it has been observed that pines do not
burst because of high flexibility.

A- mentioned above, all the rural water suppiy schemes have
HUPE pipes as the base material of ~onstrnction. These
schemes are designed by the Engineers of Public Works
Department, Govern--unt of Bhutan, under the technical
guidance of UNICEF.

The requiremert of HDPE pipes for the Fifth Plan period was
drawn out. Based on this requirement, it was tho.ght neces-
sary to evaluate the feasibility of manufacturing HDPE pipes
in Bhutan itself, since imports of such hugh quantities
involves the outflow of foreign exchange to the tune of

USS 2.5 million per year and in addition, *timely delivery
was a continuous problem.

1.2 ECONOMIC AND OTHER POLICIES :

Bhutan has a population of approximately 1.20 million.
Traditional Chinese, Buddhist, Indian and Western cultures

arc prevalent in the country.

Agriculture is the main livelihood of the people, th~ngh
cultivation is only restricted to the stripe of plain land

in Southern and Eastern parts of Bhutan.

Initial steps towards indus...ial development in 8hutan has
started on a major scale. Handicrafts, food processing,

distilleries are the main inJdustries in the country at present.
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The Government of Bhutan is in the process of formulating
varlious industries into categories such as Small Scale
(capital investment of Ng 1 lakh to Ng 15 lakhs), Medium
Scile (capital investment of Ng 15 lakhs to Ng 25 lakhs) and
Large Scale (capital investment of above Ng 25 lakhs).
Predominantly, industrial development in Bhutan 1is intro-
duced in plains like Gayiephung, Fhuntsholing, Samchi,
Chuka, etc., where efforts by the Covernment have been mad:

to develop infrastructura. facilities.

Some cof the social development schemes in the country are
also being undertaken by United Wations Organizations like
UNDP, UNIDO and UNICEF, who are financing as weil as under-

taking various developmental schemes.

Bhutan is folilowing the Five Year Plan system and the
administr.ation is in the process of decentralisation at
present. They have recently ccmpleted the Fourth Five lear
Pian and the.present period, i.e. A)ril, 1981 to March, 1982
has been declared as a long Plan Holiday. The Fifth Five
Year Plan will commence effective April, 1982. Complete
decentralisation will come into effect at the end of this
long Plan Holiday and all 'Dzongda' or District Heads shall
be vested with administrative powers, including powers for
purchases. This system is expected to help Bhutan to build
up several self-sufficient districts.

Each District Head shall take full responsibility in
implementing the Plans for which the necessary guidance and
finance shall be provided by ithe Royal Government.

Most of the fiscal policies and industrial licensing policies
in Bhutan have been derived from the British s§%tem with
necessary native changes. It has been given to understand

that there will be no Excise Duty on production of HDPL pipes.
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lHowever, there will be a Saies Tax on the sales of iIDPE

pipes at the rate of 5%. The foliowing will be the fiscal

out{low for the proju.t that is being studied

(a) Trade Income Tax 7 of turnover
8
(b) Profits Royalty 1% of Profit
() Health Tax : 1.2% of turnover
(&) Industrial
Registration Cost: 3 to 4% of capital investment.

1.5 PROJECT PROMOTER :

The Government of Bhutan is facing considerable difficulty
in raising foreign exchange and technical know-how for solv-
ing water supply in the country and hence, requestad UNDP/
UNIDO assistance in the field. Preliminary discussions have
already been held with UNDP and UNIDO and a decision has
been taken to carry out a full-scale feasibility study to

evaluate the possibilities of production of HDPE pipes in
the country.

In Bhutan, the private sector is not allowed to retain more
than 20 per cent of the shares of any joint venture indus-
trial unit. While working out the detailed financial studies
of this project, we have taken the following financing

pattern based on our discussions with the Industries

Department

(a) 20% of the fixed investment from local partner.

(b) 80% of the fixed investment from Royal Government
of Bhutan.

() Working capital requirement from Royal Government
of Bhutan.

For the financing cost on total investment (fixed investment

and working capital), we have assumed 16 per cent rate of intercst.,
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1.4 HISTORICAL BACKGRGUND :

In Bhutan, M/s. Deki Polyethylene Products is manufacturing
HDPE pipes at Gaylephung with an installed capacity of 100 MT/
annum. l!lowever, duc to non-availability of good technology
and poor performance of equipment, they were not able to
manufacture gquality pipes. At present, their plant and
equipment are under modification which will enable them to

achieve installed capacity.

Government of Bhutan and the various world aiding agencies
involved in various social welfare schemes have observed
that the supplies of imported HDPL pipes were erratic because

of the following two factors

(a) rising cost of transport; and

(b) long waiting period between order and delivery.

These factors have led the authorities to look into the
feasibility study and economics of manufacturi., HDPE pipes

internally to meet their requirement of these pipes.
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CHAPTER - 2
MARKET AND PLANT CAPACITY

2.1 DEMAND AND MARKET STUDY :

HDPE pipes can be used for the following applications in
Bhutan

(a) Rural and Urban Water Supply Sclemes
(b) Farm Irrigation

(c) Sewerage Disposal Schemes

(d) Bio Mass Gas Pipes

(e) Telephone Cable Conduits

Even though at present the use of HDPE pipes is only in Rural
Water Supply Schemes, it is gathered that the other applica-
tions can be explored once the local manufacture of pipes

commences.

We have stud’ed the requirement of pipes for rural and urban

water supply schemes in the country. Based on these studics,
the demand projections for IIDPE pipes of various diamcters

are worked out considering the following factors

(a) Cost - benefit analysis vis-a-vis GI pipes

N 000000000 s mD0O0O0OOSPEemew

(L) Technical Superiority
(c) Local availability.

This data is further used to project the possible market
penetratirn of HDPL pipes by the proposed unit, These market
projections cre then used for determining the plant capacity.

In the following paragraphs, application of HDPL pipes and

market estimates are discussed. 0

v QOO O ® @ e
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2.1.1. RURAL WATER SUPPLY :

Based on the Public Works Department figures, Bhutan has
got approuximately 5,000 villages scattered in hilly and
plain areas. Rural Water Supply Schemes were first intro-
duced in 1974, They were started as a joint venture of
I™TCEF and PWD, Bhutan, with 14 experimental schemes. Ever
since that time, all Rural Water Supply Schemes have been
worked out jointly by UNICEF and PWD, Bhutan, for the
entire country. In implementation of these schemes, UNICTT
takes the responsibility of material procurement and financ-
ing whereas the installation of piping material is carried
out departmentally by PWD, Bhutan, under UNICEF's guidance.
UNICEF is procuring the material through its Procurement
and Programme Section at New Delhi.

a. Fourth Five Year Plan Retrosnect :

The Fourth Five Year Plan which ended in March, 1981, had a
target for completion of 328 Ruiul Water Supply Schemes for
an equal number of villages. Out of the 328 targeted schemes,
at the end of the Tourth Plan, 248 schemes had been completed
by UNICEF and PWD. As per the Department officials, the
reason, for only 65 per cent achievement, was primarily in-
adequate .1d delayed supply of pipes. Based on UNICLY-
reccmmendations, only HDPE pipes are used in all their Rural
Water Supply Schemes, except in the exposed sections of the
schemes where GI pipes were used since the pipes had to be

laid above ground.

Annexure - 2.1 gives the purchases of HDPE pipes during the
Fourth Five Year Plan. All the Rural Water Supply Schemes
executed in the Fourth Tive Year Plan are mainly in Lastern
and Southern Bhutan. A brief description of an average

scheme is given below

e
jeu
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Source : Perennial streams, rivers
éupply : Gravity flow
Available head : 30 M-150 M. Ave. bLO M,
Water treatment : Nil .
Storage arrangement : Reservoirs - mainly surfacc/
overhead
Average length : 5 Kms.
b. Fifth Five Year Plan :

Salient features of the Fifth Tive Year Plan for Rural Water

Supply Schemes are given below

Total number of

villages : 5,000

Per capita require-

ment of water : U5 litres per day
No. of persons

per household : 4 to 10

No. of households

in a village : 20 to 30

Average population

in a village ;200

No. of schemes

planned to be covered : 1,500

Pipes to be used : All HDPE except CT pivas

for exposed portions.

Annexure - 2.2 gives the phase-.ise and village-wise planned
execution of the Rural Water Supply Schemes in the Fifth

Five Year Plan.
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Annexure - 2.3 gives the requirement as drawn cut jointly by

[

. UNICEF/PWD, Bhutan, for HDPE pipes to achicve the targetod
i coverage of villages. It is expected that all the villages
‘ in Bhutan will be covered by the end of The International
" Drinking Water Supply and Sanitati-n Decade, as declared
by the United Nations,
e
8
¢ g
®
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c. Special Features of Rural Water Supply Schemes :

-
In Rural Water Supply systems already installed, the usage
of Hydraulic Ram is encountered in less than 1 per cent ot
the cases. For example, out of the total 20C schemes
completed by the fourth phase of the Fourth Five Yea lan,
only in one case a Hydraulic Ram was used. IHowever,
Hyuraulic Rams are used for forcing water from the st: ung
to the distribution network where the available head at the
suction point is inadequate. Such usage has been found in
approximately 10 per cent of the total number of Rural Vater
Supply Schemes. Use of pressure-break tanks is found in

20 per cent of the schemes. In some places, the pressura-
break tanks have been eliminated by using small lengths of

GI pipes in plance of IDPE pipes.

Based on the above data, estimated pipes requirement of
different sizes for the Rural Water Supply Schemes in each

phase of the Fifth Five Year Plan are given in Annexure - 2.4.

2.1.2. URBAN WATER SUPPLY :

Urban Water Supply Schemes were started in Bhutan in the year
1961. Phuntsholing was the first town tn have piped .ater
supply system. Urban Water Supply installations arec carrvied
out departmentally by Bhutan PWD. At present, 13 maijor
townships in Bhutan, out of 21 major townships, have pipad

water supply schemes.

Till the completion of the Fourth Five Year Plan, only I
and CI plipes were used for these schemes. Only in one schoeme

use of HDPE pipes was considered.

Discussions with PWD officials present a positive picture
for utilisation of HDPL pipes in these schemes. The perform-

ance of HDPE pipes and the cost advantage over conventional
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* . .
pipes based on the experience of Rural W 'rr Supply Gobeu

will be factors in favour of !'DPL pipeus.

Annexure - 2.5 gives the details of various piping materials
used for the Urban Water Supply Schemes completed in the 13

major townships.

Arnexure - 2.6 gives the pupulation details of the townships
for which water supply through pipeline distribution is yct

to be provided.

Annexure - 2.7 gives the GI and CI pipes purchased for Urban
Water Supply Schemes during 1977-81, and converted to .he

equivalent HDPE tonnage.

Based on the available data, it is projected that each town-
ship will require approximately 15 MT of HDPE pipes. Thus,
the total quantity required for the remaining townships wiil

be approximately 120 M" of HUDPE pipes. (Total TFifth Five

Year Plan period).

2.1.3. SEWAGE CISPOSAL :

All the towns in Bhutan have the sanitary system at present.
In .he year 1974, a proposal for a sewage system for Thimpu
town was submitted to UNICEF alongwith design comprising ol
RCC pipes of various diameters, The proposal involving an
expenditure of Ng 60 million (US$ 6.0 million) is awaiting

approval of UNICEF for financial assistance.

EEE K X R N N N N N N NN ey Y Y Y Y X XXX .
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Though some quentity of HDPE pipes will be used in thiy
’ application, in our studies it is not considered as it may

be required only after the Fifth Five Year Plan.
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2.1.4, FARM IRRIGATION :

In cultivable land in Bhutan, the distribution of crops 13
dependent upon the altitude and prevailing climatic condi-
tions. The main crops, in general, are barley, wueat,

potatoes, maize, 2tc.

Scientific irrigation was started in Bhutan by the Agriculture/
Irrigation Deﬁartment in 1961. At present, the Agriculture
Department, which is divided into seven sub-divisions,

supplies the pipes free of cost to the farmers. The in<tall-
ation jobs aud mainten.nce of these ¢ 'es are done by the

individual farmcrs with assistance of local agencies.

The department has been able to cover approximately 70,000
acres of land under irrigation during 1961 to 1981, of which
approximately 20,000 acres had bwen covered during the Fourth

Five Year Plan.

In 1978, M/s. Do¢ki Polyethylene Products did pioneering work
in HDPE pipes for irrigation in Bhutan. However, it seems
that HDPL pipes did not become popular due to non-availability
of quality product and lack of training for installation and
maintenance. As per planned estimates, approximately 15,000

acres more land will be covered during the F'ifth Plan.

To project the possible demand, we have considered the fund
allocation for this department in the Fifth Five Year Plan.
Based on this allocation, it is possible to project require-
ment of approximately 15 tonnes of HDPE pipes per year during

the Five Year Plan period.

2.1.5. BIOMASS GAS DISTRIBUTION, CABLE CONDUIT
AND OTHER APPLICATIONS

HDPE pipes can be used for Biomass Gas ulstribution. Tn Bhntan,

12
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such gad distribution pipe lines can be considered in tea
estates. This application can be exploreu only after initial
start up since cost of selling is higher and involves

technical service.

Cable Conduits made from HDPE pipes can be produced in any
required length. While installing gas or water mains, an
additional number of conduit lines can be laid down at the
same time for future use. When required, it is possible to
introduce cable in a simple manner through these lines with-

out any new construction work.

This application needs intensive efforts and hence in our
study we have not considered it as an important factor for

decision-making.

In addition, some small quantity o:r pipes would be required

for :

(a) Effluent disposal systems
(b) Construction water lines.

We have assumed a very moderate quantity of 25 MT per year
in the Fifth Five Year Plan period for all applications

covered in this para.

2.1.6. EXPORTS :

There is some demand fer HDPE pipes in the North Tastern
region of India and also in Nepal. These pipes are exten-
sively used for UNICEF-aided water supply schemes in theege
areas since the terrain and other parameters . e the
prcduc~t an ideal piping material in these areas for water
supply. However, possibilities of penetration in this
cegment are not considered in this study for the following

reagsons @

.. 13
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(ay Th® project is primarly considered for internal
requirements of Bhutan.

(b) There are nineteen manufacturers of HDPE pipes
in the Eastern region of India, with an annual
installed capacity of 8880 MT. Annexure -2.§
gives the list of these manufacturers and their
individual installed capacities. However, it
has been observed that these manufacturers use
rework raw material or raw materials that are
sub~-standard, consequent upon which pipes manu-
factured are not of the required technical
specifications. This factor will give opportunity
to the proposed unit for export to this part of
India mainly in UNICEF-uided programucs. Never-
theless, this has not been considered in our
projections for plant capacities.

(c) In Nepal also, there are six manufacturers of
HDPE pipes as given in Annexure - 2.9. However,
if the capacity exists, there is a possibility
of penetrating this segment of the market since
the quality of local manufactured HDPE pipes 1is
not upto the mark. UNICEF, in fact, is importing
most of ° 5 requirement of HDPE pipes. However,
the penetration will call for time, money and
capacity (or investment for additional capacity).
As such, in making o~ studies, we have not
considered this market.

r

2.1.7. TOTAL MARKET AND DEMAND PROJECTIONS :

Based upon the above ana’vsis and related available data, we
have presented the total available market and sales projec-
tions in Annexure - 2.10 for the Fifth Five Year Plan period.
The possible penetration factor as given in Annexure - 2.10
depends upon the Rural Water Supply Schemes which almost

account for 95% of the projected sales.

Even though there are possibiliti. s of conversion of GI
pipes market to HDPE pipes market from the existing pattern

of purchas:s, this has not been taken into account.
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As disdussed in paragraph 2.1.6, we have not considered any
export sales. 'The differential of 10C MT/annum approximate!ly
in total demand and capacity of the proposed unit will possibly
arise due to, these factors and this difference will be taken
care of by the capacity of the vresent unit, viz., M/s. Dekl

Polyethylene Products.

2.2  MARKET STRATEGY :

The important market segment is Water Supply Gchemes executed

by Government. At present, the procurement of pipes is done
by UNICEF for the Water Supply Schemes. Needless to mentioun,
an understanding/guarantee regarding the preferential treat-
ment for future purchases from the proposed unit by UNICET

will strengthen the project operations.

All the designs for rural water supply schemes are already
ma<e in HDPE and the requirement for the next five years ic
drawn. It is unlikely that any other material of construc’ ton
will be used. However, the unit should have an effective
after-sales service department to ensure that the pipes are

properly installed and the schemes are executed in time.

This technical service cell is required to subserve the

following causes to ensure continuous market accuoptance

(a) To arrange for the development, fabrication and
procurement of required HDPE or non-HDPE fittings
for the project.

(L) To design, develop or procure necessary welding
equipment to instal the pipes.

(¢) To train various personnel for welding and
maintenance of the scher~sg,

(<i) To develop sub-contractors to take up inctallalions
at various work sites.
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1t is also necessary for the unit to have a competent quality
control expert who will not only test the finished product,
but also the raw material. Even if UNICEF agrees to give
preferential treatment, no compromise on quality will be

accepted by them.

2.3  PRODUCT PRICING :

The final selling price of the product can be based on any of
the following methods

(a) Cost plus method
(b) Competitive product cost

(c) Substitutive product cost.

If the "cost plus" price is higher than the other two methods,
the project will not be viable. This is because the market

will not accept the product as cheaper competitive/substitutive
material will be available.

In our studies, we have arrived at the product price based on
prices of substitutive/competitive product prices. These
prices are also compared with the actval cost of manufactuare
to find ou* “hether the recommended prices will be commorcially
viable or not.

It will be observed that in our studies, we have compared the
prices of GI pipes locally available (substitutive material)
and landed prices of HDPE pipes (competitive material) that
have been recently imported. This data is presented i

Annexures - 2.11 and 2.12.

The recommended price of HDPE pipes is t.icn as one which ig
the lesser of the two available product prices (reference :
Annexure - 2.13). To quote one sample calculation, the nrice:.
are arrived at as under
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The landed price for 90 mm OD HDPE pipes as purchased by
UNICEF is Uu$ 8.27/meter and the local price of CI pipes
(80 mm NB) is US$ u4.z6/meter. Our recommended price for
locally manufactured HDPE pipes is US$ u4.26/meter. In fact,
in lower diameter pipes, we have recommended a reductinn of
10% and 15% from the lowest prices of imported HDPL nipes

or local GI pipes.
Schedule 2.1 gives the estimates of sales revenue bascd on

recommended sales prices for five years and schedule 2.2

gives projections of sales and distribution costs.

2.4  RECOMMENDED PLANT CAPACITY :

Based upon the total market and projections of sales (refer
Annexure - 2.10) and present capacity of the local manufacturer,

the following plant capacities are recommended

1st year . 675 T.
2nd year .. 67 T.

3rd year .- 950 T.

At the end of the third year, a rev..w should be made regarding
further expansions based on actual achievements in the firgt
three years. However, this report takes into consideration
only the peak capacity of 950 *onnes at the end of the third
vear and onwards.

2.5 PRODUCTION PROGRAMME :

Although the production of HDPE pipes is a single nroduct
activity, it involves scientific planning for the following
reasons

(a) Different diameters and pressure rating of pipes
have different throughput ratios on the same
machine.
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(b) Marketing requirement of different diameters of
pires in different months can always vary.

While working out a production programme, optimum utilisaticn
of available machine hours bascd on the varying market

requirement is to be worked out.

Schedule -~ 2.3 gives working of guantities required to lLe
produced for the expected market penetration. It shcould be
noted that quantities to be produced will be more than Lhc

quantities required for the market because of :

“(a) Inventory levels
(b) Production rejects, and
(e Process wastage.

Based on this schedule, Schedule -2.4 gives the yearly produc-
tion programme for the five years. However, we would like to
caution here that the monthly production programme will vary
based on the procurement requirements of the procuring
authorities.

v

The entire exercise done in these two Schedules is based on
three extruders to start with, and fourth extruder in the
third year. It is recommended that a! the end of the fourth
year, a review should be made for installation of fifth
extruder. Thonugh as seen today, a market is available for
five extruders, we have not considered this because it would
be more appropriate to compare the results of four-year
projections with actual results and subsequently take the

decision for additional investment.

2.5.1., AFTER SALES REQUIREMENTS :

HDPE pipes are designed to last for 50 years, when nmanufacturod
with good technology and of appropriate quality. Tf pipes ore

used under stipulated conditiong, after-sales requivement i
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only ta attend to minor repairs, if any. Hence, this

requirement can be neglected.

2.5.2, FITTINGS :
vl

Availability of HDPE and non-HDPE fittings are a major
requirement in HDPE piping systems. Non-HDPE fittings are
available in the open market at Phuntsholing or can be pur-
chased from Calcutta. However, HDPE fittings such as bends
and tees will have to be fabricated at the proposed unit.

On an average, the requirement of HDPE fittings is takenrn af
8.33% of the total pipes requirement. No separate quantiti.s
are considered in the production programme for this require-
ment since it would be possible to fabricate these fittings
from the pipeé in storage. Pipe ends required in —ery cmall
quantity of 0.5% will be imported for the.time being.

2.5.3. RESERVES DUE TO CPERATIONAL REASONS :

Normally, no reserves are required, as running hours of

the machine have been taken as 7,200 hours/year, after |
considerin~ normal operational requirement, etc. Moreover,
in the market of piping materials every scheme is different
from the other and exact size-wise requirement cannot be
forecasited. However, it is desirapole that some reserves urwu
built in case of "7 mm and 32 mm pipes mainly because the
production rate of these pipes is low. This aspect has been
considered by us in the production programme while working

out the ustorage requirement.

2.5.4, ALTERNATE PRODUCTION PROGRAMME :

Basically, there is only one technology involved =~ Lxtrusion
Process Technology. Tn this type of unit, the production
programme will include the length of pipes to be produccd and

the sizes of pipes, Jepending on market requirement. It is

always advisable to make a production programme every fortnight,

10
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considering the inventory level, market requirement and
nperational economies. It is observed that, with availability
of different dies/moulds for different sizes, it is possible
to alter production programme without wasting much time and
without much technical problems. The reasons for recommending
the fortnightly review of the production programme are as

un-lor

(a) To keep inventory at desired levels and at the
same time to make material available for the
schemes in progress, flexibility in production
programme will help.

(b) It is important to know that for the range of
production at the proposed unit, only two sizes
of die heads will cover the entire range of
production. As such, changes from one size to
another size will not involve much down time.

(c) Long range plan will involve high inventory
carrying cost.

) The prcduct range proposed can economically be
operated on short-ranpe planning.

2.5.5. QUALITY SPECIFICATIONS :

l'or HDPE pipes most of the specifications, e.g. Finland
standard, Indian Standards (ISI) or German Standards (DIN),
are derived basically from ISO R 161 and necessary native
modifications are made. For places with low temperature of
QUOC, German standards are recommended and for places where
the average temperature is 27°C, Indian standards are

recommended,

The equipment like moulds/:lies can be so designed that they
can be used for manufacture of pipes with both DTH an well ac

I¢T aperifications. Annexure 2.14 gives the T5T and DIN

specifications for HDPE pipes.
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2.5.6a WASTES & EFFLUENTS

In extrusion process of manctacture ol D b ) Theee
are no wastes and etrfluents generated which are harmtul to

health.

During the manufacture of HDPE pipes, Lthere are rejects on
quality grounds due to fluctuations in power supply, raw
material quality. Therce is also loss of raw materials
approximately to the extent of 3% Jduring the cwtrusion process.
Normally, it is observed that combincd percentase of rejection
on the above two grounds work out to about 13 per cent of
which 10 per cent of the material can be re-used alony with
viregin material as laid down in 1ST specificaticns.  Such
re~-use upto 10 per cent with proper precoutions will not

have bad effects on the rate of producticn and quality oo

finished products.

2.6 PLANT CAPACITY :

In an extrusion process ol HOPE pipe, the rale b srodhin o bon

of pipes ls dependent on thc Following tactors

(a) Quatity of raw matorial

(b) Lrdegquate and continuous averd Lab b ies o o roned
water

(c) Size and presuure rat ings o vites.

2.6.1. NORMAL CAPACITY :

In normal working conditions the rate ot procluction oi Fhe

extruder manutactured by k.. & Windsor (Lodia) Lide, India -
(the reasons for sclecting this machine ace civen in the

following pages) tor ditifeprent Siven ob ipes Tnovivens bhelow
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*  Pipe dia. Rate of Productiarn
(mm) (kg/Hr)
20 18
32 22
50 20
63 40
30 50

2.6.2. FEASIBLE CAPACITY :

The process of manufacture being a continuous one, in working
out the production capacity 7,200 hours for a year are taken,
leaving the balance hours for normal maintenance, change ot
dies, etc. Though each month production will fully depend on
the sizes that will be manufactured, on an average 35 kg/hr
cutput is considered and as such, the capacity of one extcuder
under normal working | _rameters 1s approximately 225 MT to

250 MT per year.

We have recommended installation of 3 machines to ¢-art with
and the fourth macnine is to be added in the thiecd year. 1In
Schedule 2.4, it can be seen that the utilisation of «l?l the
machines will be almost above 40 per cent excep! in the pirct
year where utilisation is about 70 per cent. This 15 because
the manufacturing opecrations are only nine monthg in the fipst

year and initial start-up will reduce the production rate,.
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CHAPTER - 3
MATERIALS AND INPUTS

3.1 RAW MATERIALS :

The prevailing prices ot pipe grade HDPE In the internatlonal
market are approximately US$ 1,050 per tonne. The landed
cost in Bhutan will work out to approximatetly U5D 1,200 por
tonne. It is understood that there will be no Import Duty
in Calcutta as well as in Bhutan. As against this inter-
national price, the price for the same if imported from
India will work out to approximately US$ 2,465 per tonne.
This price of Indian raw material is inclusive of prevailing
Indian Excise Duty and Sales Tax. It is given to understand
that there is a provision by which Government of Bhutan will
get refund of Sales Tax and Lxcise Duty from the Goverament
of India. Considering this provision, the landed price of
Indian raw material will work out to approximately US$ 1,80U
per MT. Though there 1is a ban on export of HLPE, the
comparison is made just to indicate that it would Le advan-

tageous to import raw material from the internationil market.

As prices of raw material are cheaper by more than 30 por

cent in the international market as compared to Indian prices,
we recommend that the raw material should be purchased lrom
abroad. 1In our studies, we have taken a landed price of

Us$ 1,200 per tonne, ex-Gavlerhung.

3,2 UTILITIES :

In the extrusion process for HDPE pipes, continuous stable,
adequate power supply and water arve the two main utilities
required. Based on the data collected by us, it iu found
possible that at Gaylephung, these two utilitics are available

as per the requirement for the proposed unit,

23
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3,3  AUXILIARY MATERIALS AND CONSUMABLES :

Various auxilidry materials are required, some of which in

fact do not go.into the manufacturing proccss. Some ol these
are needed as safety requirements fo» the operating personnel
and some of them are needed for the maintenance and machinery.

The details of such materials are as under

(a) Packing materials : Hessian cloth, straps, scals
(b) Process Printing ink, thinner,
consumables : Kerosern>, wax pencils,

silicone grease

(c) Maintenance Cotton waste, Kerosenc,
consumables - pressure hoses, grease
(d) Safety materials Asbestos and cotton

handgloves.

The total cost of all these i3 approximately around 1% of

the total manufacturing ccst. During our survey, it was found
that most of the required consumables and auxiliary materials
can be purchased in Bhutan. Only o2ne or two items, such as
Silicone Grease, would be required to be boupght from Calcutta.
The quantities required of each of the items are not significant

and hence we have not drawn itemwise consumption dotails.

3.4  SUPPLY PROGRAMME OF RAW MATERIAL :

The project will be based on imported raw material and as such,
it would also be essential to hold a minimum threc monthsg!'

requirement of raw material at the plant site.

It is observed that thore are always some losses In transit
while transporting the ras material and it would be advisable

to cover the transit insurance of raw materiai.
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3.5 ESTIMATES OF PRODUCTION COST -
MATERIALS & INPUTS :

Schedule 3.1 gives the details of projections for costs of
material and inputs for five years. While workins out this
cost, we have considered various aspects of costs bascd on

our experience with the technology.
The basis of the estimates worked out is as under

(a) Raw material price of US$ 1,200/- per tonne landedd
at Gaylephung. This is total foreign cost and
while working out consumption of raw material for
the production programme as given in Schedule 2.3,
we have considered re-use of 10 per cent rejects.

(b) Consumption of auxiliary materials and consumables
is taken at 1% of sales revenue of which 25% is
expected to be foreign cest. This is based on our
own experience.

(c? Requirement of power is one Kwh per Kg. of produc-
tion and of water is 25 M° per tonne of production.
These consumption norms take into consideration
normal requirement of power and water for factory
administraction also.
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CHAPTER - U
LOCATION AND SITE

4,1 AVAILABLE SITES :

Industrial development in Bhutan is at a take off stage.

Most of the development is predominantly noticed in plains
like Gaylephung, and Phuntsholing where infrastructural

facilities are being developed.

Most of the industrial area at Phuntsholing is saturated and
very little plain area is available, whereas enough land is

available at Gaylephung.

In Gaylephung industrial area, the plots are available on a
very nominal rent. The proposed unit will require approxi-
mately 72,000 sgq. ft. of .and and we have been given to
understand that the rent will be US$ 0.10 per sq.ft. per year.
In case it is desired to promote the proposed unit as a ioint
venture with local partner, possibilities of expansion of the
present unit, i.e. M/s. Deki Polyethylene Products should b-

considered.

4,2 TRANSPORT FACILITIES :

Gaylephung is linked with rail heads by roads. Tt is about
50 kms. from North Bongalgaon, an Indian railhcad and is about

190 kins. apart at South East of Bhutan.

4,3 COMMUNICATION :

At present, Caylephung needs development as far as communica-
tion links are concerned in comparison to Phuntgholing which

is linked with Calcutta and Thimpu through telephone. fowver,
this should not be taken as a major hindrance since it 1s

expected that area next to develop is likely to be Gaylephung.
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4,4  UTILITIES :

-~

b.4.i. POWER :

soth these industrial places receive power from India.
Bhutan's own power generation project, known as Chuka Hydel
Project, when commissioned, will make Bhutan self-sufficient
in power. This project which has a generating capacity of

arcund 252 MW power is expected to be commissioned by 1985.

During our visit, we have been given to understand by the
Department of Power that at Phuntsholing, there 1s a lot of
fluctuation in power supply whereas at Gaylephung, the supply
is more stable. The main requirement in the extrusion process
is continuous and stable power supply and thercfore, Gaylephung

is better as far as power is concerned.

4.,4.2, WATER :

Both the industrial places have sufficient capacity overhead
tanks which supply water to the industry. In addition, the

proposed unit will L.ve its own storage tank.

4,5 ENVIRONMENTAL IMPACTS :

HDPE is a thermoplastic containing only carbon and hydrogen
and is considered as an inert material. Therefore, during
pipe production, there is no formation of any harmful gases
or ingredients. In view of thig, there are no constraints or
no requirement as far as environmental safety aspects are

concerned while considered [*LPE pipe extrusion plant.

,6 SELECTION :

To summarise, keeping Iin view the infrastructural requirement
and giving emphasis to the requirement of a continuous

uninterrupted power supply, Gaylephung is more suited site

for the proposed project.
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CHAPTER - 5
. PROJECT ENGINEERING

5.1 LAYout:

Based on the market requircment, it is cobserved that the

range of diameter of pipes required to be manufacturcd is

20 mm to 90 mm. This range of diameter can be economically
manufactured on an extruder having 6% mm diameter scrou.

As discussed in the earlier pages, we have proposed installa-
tion of 3 extruders to begin with, added the fourth extruder
at the end of the second year and review the progress for
future expansion at the end of the third year. Based on
these recommendations, a proposed layout drawing 1is anneue:d

herewith as Annexure - 5.1.

5.2  CONSTRUCTION OF BUILDING :

During our survey, we have gathered information that there
undertake

are a few local contractors available who can
construciton of industrial buildings as required for the
proposed unit. Besides this, the Public Works Departmoent of
Government of Bhutan undertakes jobs of site development and
construction of industrial sheds. The selectiun of the
competent contractor can be done under supervision of proposed
technical collaborators. Detailed engineering design woll

have to be necessarily made by the foreign collaborators.

Cement and wood re locally available. At present, the coot
of cement is approximately US$ 100 per MT. However, required
steel will have to be imported from India and the landed cost
of imported steel from India is approximately US$ 600 pef MT.
Based on these figures, approximate construction cost will L.
Us$ 100 per sq. metre. Total built-up area required as ber

the proposed layout isc 1,100 sq. metres and minimum time for
plot development, c¢ivil works, construction and laying pipe-

lines etc. will come to 9 months,
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CHAPTER - b
TECHNOLOGY

6.1 PROCESS :

HDPE pipes are manufactured by extrusion process. The process
consists of feeding raw material through a machine hopper and
plasticizing by the application of heat and pressure. The
resultant melt at a temperature between 190°-2209C is Fforced
through a die of desired si;e; The emerging soft tube is
supported by vacuum from outside or from inside by compressed
air and cooled in sizing die and cooling troughs. The pipe so
formed is pulled by a haul-otff/traction unit and cut or coiled
(as required) to the desired lengths. Pipe rejects, if any,
are reduced to smaller chips in a chopper-crusher/grinder and
again reprocessed by mixing with virgin material, maximum upto
10% as p- tted by I.S.I. standards.

The basic machine required for extrusion of HDPE pipes is a
single screw extruder. Th. two most important parameters of

judging a pipe production stream are

(1) Output rate of the extruder

(ii) Quality of the pipe being made.

The above two factors are controlled by many factors

associated with the pipe production stream such as

1. Screw speed

2. Screw and Barrel design
(1) Channel depth
(ii) Lenpgth of gscrew
(iii1) Length of metering zone
(iv) Helix angle

(v) Compression ratio

a
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(y1) Mixing elements

(vii) Play between screw and barrel
(viii) Screw cooling
3. Temperature profile of the barrel and die head
L. Pre-heating of the granules
5. Viscosity of melt
6. Die design
7. Cooling of the extruder
8. Performance of the down-stream equipment.

All these factors influence the performance of the extruder

either singly, in combination or in total.

©.2 AVAILABLE TECHNOLOGY :

Technology for the above process is available with the following

leading companies

1. Euro Plast
Rohrwerk GmbH
Post Fach 130160 Bruchstrasse
D-4200 Obernhaunsen (Holden)
West Germany.

2. Wick u Hoeglund
10, Vasa
Finland,
3. Polyolefins Industries Ltd.

Mafatlal Centre, 11th floor

Nariman Point
Bombay - 400 021, India.

There are many manufacturers of HDPE pipes in the world, but
basically, the technical know-how has been passed by the above

three manufacturers. Of the above three, M/s.furo Plast are operat-
ing with a capacity of 8000 MT/annum. and M/s. Wick uHoeglund and

Polyolefins are operating with capacities of 10,000 MT/annum each.

L. 30




6.3 TECHNOLOGY REVIEW :

Raw material costs are the most significant portion of the
total costs assigned to HDPE pipe production. This i on an
average in the range of 40 per cent to 45 per cent. The
difference in cost of production can be mainly on account of
achieving optimum extrusion process conditions described
above and reducing the process loss. Therefore, choice of
appropriate technology, choice of equipment, and cholce ol

raw materials will be very important parameters.

Of the three companies having the process know-how, the

selection of the process is done on the following param-ters

(a) Availability of technical manpower and the cost
involved for the same.

(b) Choice of equipment, considering the local operating
conditions and the cost.

(c) Geographical and social considerations and their
effect on total investnent cost and cost ot
production.

Of the three licence holders, two of them are [rom Westorn
countries and one, i.e. Polyolefins Industries Ltd., iy from

India.

As far as technology for the extrusion process 1s concerned,
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1
technically it is the same. It would be desirable thar

N

equipment design and procurement should be made on recommend-

ation from the technical collaborator.
We recommend Indian technology for the following reasons :

(a) As far as the process is concerned, there are no
major differences in input/output ratios of any
of the above three companies.

’ (b) As per our experience and knowledge, the Indian
. process, technical personnel and equipment will be
cheaper as compared to the other two process holder:n.

2l
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(c) THe socio-economic relationship of India and
Bhutan is favourable to obtaining technology
from India.

However, detailed quotations should be obtained from «ll the
three process holders and equipment should be ordered with

their recommendations.

6.4 TECHNOLOGY COST :

Based on our above rccomnendations, we have given the estimates

of Technology cost in Schedule 6.1 for obtaining technology

from Polyclefins Industries Ltd., India.

2
o0
1

37
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CHAPTER - /
MACHINERY AND EQUIPMENT

7.1 EQUIPMENT REQUIRED :

As discussed above in Technology, the main equipment required
for the extrusion plant is the extruder. This extruder ccm-
prises of screw, barrel, gear box, thrust housing, fee.l
hopper and main motor. Besides the main equipment, the
accessories needed are die heads with sizing dies, cooling
tanks, traction unit, cutting unit and coiler. Tn additicn,
the auxiliary egu.pment needed will include compressor,
grinding, cutting saw, cooling tower, transformer, testing

equipment, pumps, valves and material handling equipment.

/.2  AVAILABILITY OF EQUIPMENT :

All this equipment is available from India as well as other

countries. Annexure - 7.1 gives a techno-commercial comparative
statement of various available equipment .or the required plant
capacity from the three leading manufacturers. The total

working cost 1is based on a recommended capacity.

At present, there are no duties on import of machinery and

 equipment in Bhutan.

7.3 SELECTION OF EQUIPMENT :

Besides financial analysis, on technical points we recomm=nd

buying of <ne plant and equipment from the Indian manufacturer
for the following reasons
(a) For the pipe sizes required to be manufactured,

it is not economical to use the extruders from
Germany and England.

(b) Easy accessibility to equipment manufacturer in
case of lreakdowns and technical problems.
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(c) Fasy follow up by the technical collaboratois,
sigce the recommended collaborator is from

India.

(d) Possibility of sending local engineers to the
manufacturer's site for training.

However, the final selection of equipment should be done in

consultation with technical collaborator.

The selection of size for the extruder ic based on the ranpc
of pipe sizes required for the market. Since Bhutan market
needs most of the pipes in the range of 20 mm dia. to 90 mm
The

dia. we have considerec extruder with 65 mm dia. screw. '

higher size of screw, i.e. Y0 mm 1is nct considered Lecause it

will be under utilisation of the investment. 65 mm screw size

can produce pipes from 20 mm diameter to 110 mm diameter.

7.4  ESTIMATE OF COST:

The estimates of Equipment investment costs are given in

Schedule 7.1, based on the prevailing market price for such

equipment in India.

Schedule 7.2 gives Cost Estaimtes for civil works for

implementing the proposed unit.




-

(- 00800 0000Y

L4

YT Y LYY XL

- 34 -

CHAPTER - 8
PLANT ORGANISATION AND OVERHEAD COSTS

This project, basically, 1s technology-oriented and cost
involved is mainly "Prcduction Cost". Marketing, Finance and
Administration are the basic need for any production unit and

arising out of this concept, there exist overhead costs.

Marketing cost is mainly for technical services and adminis-
tration of despatches, whereas financial cost is for book

keeping, costing and for day-to-day financial operations.

Schedule -~ 8.1 gives estimates of overhead costs. We have
design:d the following cost centres in working the overlicad

costs

(a) Production
(b) Marketing

(c) Finance and Administration

The concept in our study has been mainly of a production
unit in an established market and hence we would recommend
that the entire overhead cost should be allocated to
Production. However, this will need a review after 3 yecars
when the unit will start developing new segments of market.
At that time, the main cost centres will be production and
marketing. Necessary allocations will have to be worked out

at the appropriate time,.
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CHAPTER - 9
MANPOWER

9.1 AVAILABILITY:

In Bhutan, there are two technical institutes imparting
education to the local people - (a) Devithan Diploma Standard

Institute and (bH) Barkhandi ITI Standard ITnstitute.

The Department of Manpower Development and Planning of Bhutan
Government arranges for placement of the candidates coming out
of these Institutes. Each industry has tc give its require-
ment of personnel to thic department. There are few Bhutanesc
engineers also available who obtained their degrees from
foreign universities. All the candidates who pass through
the above two Institutes are abscrbed in different industries.
The general standard of salaries at both the places 1s same

and is given below

Salary per

Type of Personnel » month in US3

a) Engineers 75

b) Diploma-holders 45-50

c¢) Commercial and Book- 45-50
keeping Assistants

d) ITI Technicians 35-40

e) Unskilled labour 30

It was observed during our visits that local unskilled labour
for industry is not available since most of the local people

prefer to work in their fields.

Most of the unskilled labour comes from Nepal or from Bihar,

a north Eastern State in India.

It is also proposed that the following personnel will be
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deputed by the technical collaborators for a period of two

years .:

(a) General Manager

(b) Technical Service Manager

In addition to the above two senior managers, two foreign
technical personnel to train the local engineers and operators
will be required for a period of two years. The term of
General Manager and Technical Service Manager will be review:.

after two years but for financial study taken as 3 years.

9,2 REQUIREMENT :

As discussed above, the manning of the propose? unit is lanned

based on local recruitment, except the following

(a) General Manager - Delegate from technicatl
collaborators for a
period of 3 years.

(b) Technical Service - Delegate from techiicul
Manager collaborators for a
period of 3 years.

() Production In-charge - 2 Delegates from technical
collaborators for a pericd
of 2 years.

The total personnel requirement for the first two years is
proposed to be 50 which includes commercial and marketing
staff. When an additional extruder is installed in the third
year, the requirement will go up to 59. On completion of the
second year, it is proposed that both the delegates nominated
for production should hand over charge to the local Enginc.rs
and on completion of third year, the General Manager and
Technical Service Manager also should hand over the management
to the local people. While working out the manning table
requirements, this aspect has been taken into account.

Schedule 9.1 gives the requirement of manpower for each of
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the 3 cost centres, i.e. Production, Management and

Marketing.

9.3 MANPOWER COST :

Based on the requirement of manpower presented in Schedule
9.1, the detailed working of manpower cost for each of the
cost centres is made and given in Schedule 9.2. It will be
observed that after the third year, there is no foreign cost
involved. Indirect cost taken into account is based on our

experience with local conditions.

9.4  TRAINING :

The cost of training key personnel prior to the commencement
of production is considered in pre-operation expenses. The
rest of the people will be trained in the first two years
directly on the job by the delegates of technical collaborators.
In the third year of operation, we have taken cost of local
General Manager as well as local Technical Service Manager in
addition to delegate of technical collaborators. It is
proposed that these two designated local Managers in the third
year should be sent for a specified period to the technical
collaborators for training in top management and for the
balance period, they should work in that capacity as General
Manager-designate as well as Technical Service Manager-
designate, directly under the foreign delegates. The proposed

Organisation Structure is given in Schedule 9.3.
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N cHAPTER - 10
IMPLEMENTATION SCHEDULE

10.]1 CRITERIA:

We have taken the following criteria into account while working

out the project implementation schedule

Activity Approx. time reguired
1. Starting Point Decision to invest
2. Finalisation of agreement 2 months (1lst & 2nd month)
with technical collabora-
tors
3. Finalisation of specifica- 1 month (3rd month)

tions and floating
quotations for equipment

4. Receipt of quotations, 1 month (4th month)
scrutinising them and
placing orders

5. Recruitment and training 6 months (6th - 1.th month)
of personnel

6. Finalising plant layouts 2 months (3rd - 4th month)
and civil construction
details
7. Site development, construc- 6 months (4th - 10th month)
tion of plant building and
electrical installations
8. Delivery of Equipment 9 months (4th - 13th month)
g. Commissioning & trial run 1 month (1l4th month)
10. Plant on commercial 15th month onwards.

production

Based on the above activities, Schedule 10.1 gives the chart
of project implementation schedule. It should be noted here
that based on our experience, there would be no unfor . seen

delays in this schedule. However, critical areas that are to

3y
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be considered are the delivery period for equipment and
construction of plant building. Simultanecus activi*ies will
have to be monitored and that will be scope of responsibility

of the technical collaborators.

10.2 PROJECT IMPLEMENTATION COST :

Schedule 10.2 gives estimates of cost during the implementa-

tion period. This takes into account expenses required to be
incurred on building up of necessary infrastructure, training
of manpower, statutory requirement and cost involved in it,
etc. The financing cost to be incurred for borrowings

required during this implementation stage is also considered

in these estimates.

Schedule 10.3 gives the initial investment cost upto start-up
period. This schedule does not take into account add = s

to equipment during the third year.

%
b3
.,




Uy X F L E X Y X R X Xz e N N N N N N N N Rl adhe s

%

- 40 -

~ CHAPTER - 11
FINANCIAL AND t(ONOMIC EVALUATION

11.1 TOTAL INVESTMENT COST :

The total Investment Cost and requirement of working capital
is given in Schedules 11.1 and 11.2. Schedule 11.1 is prepared
based on Cash Outflow for the construction and start-up period.

The financing of the initial investment is recommended as

under :
:000 USE_
Owners' Equity .o 125
Bank Loan . 734
Total .. 859

As can be seen from the cash flow table given in Schedule 11.3,
the proposed expansion of one additional extruder will be

financed from internal generation.

11.2 NET INCOME :

The net income statement based on reccmmended sales prices,
production programme and manpower cost is given in Schedule
11.4, Based on these operations, we have given projected
Balance Sheet in Schedule 11.5.

Frcm the Balance Sheet it can be seen that retained profits
have been taken as reserves. Capitalisation of the same is
not considered and dividend liability is charged on original
equity. Needless to mention, dividend on capitalisation will
preduce the net worth by the amount »~f dividend.

b1
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11.3 FINANCIAL EVALUATION :

We have applied the following criteria to evaluate the finan-

cial viability of the project.
i

11.3.1. NET PRESENT VALUE :

Cash flow table and calculation of Net Present Value is given
in Schedule 1l.6. We have worked out NPV at the end of five
years of commercial production and at discount rate of 1& per
cent. Since only five year span is considered for NPV, the
written down value of fixed assets is taken as salvage value

and current asset is taken at cost.

Since NPV is favourable, the Project is recommended as viable

“on this criteria.

11.3.2. AVERAGE RATE OF RETURN :

The average rate of return on initial investment bLased on five
years' average Net Income for this project is 89%. By any
standard, this rate is quite significant and we have no

hesitation to strongly recommend this project.

11.3.3. PAY-BACK PERIND :

Based on Net Income Statement and initial investment, the pay
back period works out to above 19 months, which can be termed

as quick return of investment.

11.3.4 BREAK EVEN ANALYSIS ¢

Based on the Net Income statement given in Schedule 11.4h, the
Break Even Analysis for each of the five years is worked out

and is given hereunder
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Year Break Even Quuntity
N (M.T.)
I 162
II 169 |
! II1 176
Iv 1u8
vV 143

The above break even analysis is based on average selling
realisation of US$ 3,513 per tonn: wid raw material price of
US$ 1,200 per tonne. In Annexure 11.1, break even analysis
for different sales realisations and different raw material
prices are presented. It can be seen from this Annexure that
even at raw material price of US$ 1,400 and sales realisation
of US$ 2,500 per tonne, the break even quantity works out to
415 M.T. per annum. This quantity is approximately 65 per
cent capacity utilisation of the proposed plant before

implementing third year expansion.

11.3.5. FOREIGN EXCHANGE OUTFLOW :

In Annexure 11.2, we have drawn foreign exchange spending

a count for 5 years in the following two situations

(a) Assuming that the piping material required during
the five year period subject to limitations of
capacity to be manufactured by the proposed unit
will be totally imported HDPE piping material,
at the present prices, the foreign exchange outflow
for 5 years for these purposes works out to
13,666 T. USS.
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(b) As against these imports, the foreign exchange
outflow for 5 years of implementation of new pro-
ject including lump sum payment for technology,
engineering fees and recurring payment for raw
materials and royalty comes to 5,136 T. US$. We
have also taken into account an assumption that
foreign delegates will repatriate 50% of thel.
earnings in free foreign exchange.

LA
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Thus, thids account shows that over 5 years, there will be a

saving of 8,530 T. US$ by implementing this project .

11.4 FINANCIAL EVALUATION :

Impact of the project on the national economy is unquestionabl..
Financial analysis as given in break-even analysis an-d puy-
back period is very encouraging. Even if the pricing Is
reduced by 33% than the prevailing imported prices of Hbii
pipes, the project is commercially vial'le. Foreign exchange
savings as explalned in Annexure 11.2, also merit consideratiocn

for making this investment decision.
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ANNEXURE - 2.1

HDPE PIPES PURCHASED FOR RURAL WATER SUPPLY SCHEMES
DURING FOURTH FIVE YEAR PLAN (1976-1981)

Pipe Pressure
Sizes Rating
(MM) (Kg/cm?)

Phase 1 Phase 2 Phase 3 Phase i Phase 5 Total
(Mtrs.) (Mtrs.) (Mtrs.) (Mtrs.) (Mtrs.) (Mtrs)

20 10 2,500 80 3,200 70,910 100,077 176,767

32 6 13,000 2,500 25,400 93,452 £8,510 202,802
50 6 9,600 7,400 50,500 165,996 71,041 304,547
63 6 - 14,000 32,400 20,412 34,496 101,308
90 6 - - 1,800 1,316 23,765 128,149
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| ¢ ANNEXURE = 2.2

¢ N

s

: PHASEWISE AND VIL: AGEWISE PLANNED EXECUTION OF

P RURAL WATER SUPPLY SCHEMES IN THE FIFTH FIVE

| YEAR PLAN

i

;

© Ne,  District R e s o as

- 1. Maa 30 3 5 6 6 10

b4 2. Paro 113 15 23 21 24 30

| 3. Thimpu 120 14 19 24 25 38

| 4. Gaga 11 3 2 2 2 2

o §. Wangdi/Phodrang 132 21 24 29 30 28

o 6. Tongsa 43 6 8 8 9 12

e 7. Jakar 49 6 8 10 12 13

| 8. Shemgang 59 6 8 9 19 17

¢ 9.  Punakha 47 8 9 10 10 10

o 10. Daga 32 6 7 6 6 6

L 11. Gaylegphug 98 14 19 18 20 27

e 12.  Phuntsholing 176 21 20 37 45 53

8 13. Chirang 63 7 11 13 12 20

§ 14. Samrug Jonkhar 96 12 15 20 26 23

! 15.  Lhuntshi 66 6 14 13 13 20

’ 16.  Mongor 134 17 23 21 35 38
17. Sumar 17 3 2 3 N 5

Total 1500 200 250 300 350 400

Percentage to be
covered in each % 100 13.33 16.67 20.00 23.33 26.67
‘ phase
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0 ANNEXVRE - 2.3
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s
e
L REQUIREMENT OF HDPE PIPES FOR RURAL WATER SUPPLY
1 DURING FIFTH FIVE YEAR PLAN AS DRAWN OUT JOINTLY
BY UNICEF AND PWD, BHUTAN
. Pipe Pressure . Equivalent Share ihm N
: ; Quantit g
' e T, dlometren TS L
Standards
e (MT) (%)
o
e
" 20 10 1,875 251.250 08
¢ _
° 32 6 2,625 590.625 16
o
° 50 6 1,500 795.000 27
L
% 63 6 750 634.500 18
1 90 6 750 1,281.000 36




* ANNEXURE -~ 2.4

ESTIMATES OF REQUIREMENT OF HDPE PIPES
FOR RURAL WATER SUPPLY SCHEMES DURING
FIFTH FIVE YEAR PLAN

Pipe  Pressure

Size Rating Phase I Phase II Phase III Phase IV Phase V Total

.00 0R RO ERmn 1 0000000 PYY -

M) (Kg/em?) MT MT MT MT MT MT
20 10 38 L8 56 66 77 285
32 6 75 96 11y 131 152 568
50 6 103 132 156 180 209 780
63 6 85 108 128 148 170 £33y
90 6 169 216 256 295 342 1,278
TOTAL 470 600 710 820 950 3,550

NOTE: The total requirement of 3,550 MT of Fifth Five

Year Plan as drawn out jointly by UNICEF and PWD,
Bhutan, is proportionately distributed in the ratio

of requirement of each size and in the ratio of

requirement for each phase.
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¢
.
e ISE OF VARIOUS PIPING MATERIALS FOR COMPLETED
| URBAN WATER SUPPLY SCHEMES
*
[ 3
. Sr. - . Pipe Pipe Quantity
. No. Township Populat.ion Size Material (Metres)
~ (MM)
1 1. Thimphu 15,000 200 CI 5,33
150 CI 2,590
' 125 CT 1,829
| 100 GI 124,663
° 75 Gl 49,225
) 2. Phuntsholing 12,000 200 - CI 457
® 150 CI 4,145
100 GI 1,433
| 75 GI 1,981
M 50 GI 21,488
8 3. Garbhang 7,000 75 I 1,036
) Y. Gaylephug 10,000 100 I 3,864
e 75 GI 3,644
¢ 5. Samrudjonkar 10,000 150 Cr 2,490
1 125 CI 1,448
. 50 GI 762
-
% 6 Toshigang 7,000 NA NA NA
- 7. Mongar 5,000 63 HDPE 2,347
. 8. Tonges 5,000 63 GI 115
- 9, Samchi 8,000 NA NA NA
10. Sibsoo 4,000 NA NA NA
. 11. Damphu 5,000 NA NA NA
- 12. Chemgang 500 63 GI 1,341
50 GI 2,377
13. Doothang 3,000 g GI 122

NA: Not Available
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° ANNEXURE - 2.6
®
¢
: POPULATION DETAILS OF THE TOWNSHIPS
1 WHERE URBAN WATER SCHEMES
» ARE TO BE PROVIDED
: Township Population
s
¢ Paro 6,000
s
' ] Hao 4,000
: Punakha 2,000
¢ W'Phudrang 3,000
L
| Diafam 3,000
3 Jakar 6,000
’ Bhangtar 2,000

Lhumtshi 1,500

L——'———————————-
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ANNEXURE - 2.7

GI AND CI PIPES PURCHASED FOR URBAN WATER
SUPPLY SCHEMES DURING 1976 - 1981

Pipe Pipe Quantity Equivalent HDPE Pipes
Mater- Size Purchased Pressure
ial (MM) (Metres) Size Rating Quantity
(MM) (Kg/cm?) (MT)
GI 15 16,700 ¥ 20 10 4,054
X
20 13,558 1}
25 8,030 1 .
32 3,0“‘8 a 32 6 2’1*9\)
40 1,829 40 6 G.636
50 11,192 50 6 6.032
80 595 50 6 1.017
100 11,718 110 6 29.680
Cl 125 5,500 125 §) 18.023
150 10,000 160 6 55.290
200 7,600 200 5] 63.475

TOTAL ' 178.700
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) | -~
|
| HDPE PIPE MANUFACTURERS IN THE EASTERN
: " REGION OF INDIA AND THEIR ‘
s INSTALLED CAPACITIES
: d
Sr. - Instalicd
b ¢ NG . Name & Address Capacity
" Tonnes/
- Annum
s 1. Climax Pipes Pvt. Ltd. 300
- 5/2 Dealerjong Road
1 Cossipore
Calcutta 2
) 2. EMCO General Plastic Industries 300
Pvt. Ltd.
® Rampur, Budye Budge Road
) 24 Purpyanas, W. Bengal
1 3 Jessore Combs 300
] 117 Baitak Khana Road
Calcutta 9
s
¢ L. Jayshree Plastics £40
Neel Ganj Road
e Agarpara, ¢'t Parganas
] W. Bengal
| 5. Orissa Plastics 1,200
M Balasere
. Oriss.
- 6. Plastic Enterprise 300
. Fact: Howrah
0ff: 38 Strand Road
- Calcutta 1
7. Plastic Concern 18u
’ 15, Daspara Road
. Calcutta
8. Teelamat India 150

Rampur, Budge Budge Road
24 Parganas

1
{
| § W. Bengal
i
'
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: ANNEXURE - 2.3
‘ (CONTD..2)

. -

[

Sr. ) - Installed
¢ NG . Naie & Address Capacity
] Tonnes/Annum
¢
¢ g. Unique Plastic Industries 225
s 6 Canal Road
{ Calcutta 53
" 10. Utkal Agro Industries 300
. Balasore
“ Orissa
b 11. Shree Narayanee Pipes 540
» 5, Dilaranj Road
1 Calcutta ?

§ 12. Himalaya Industries 254
] Arundhati Inds. Est-te
® Shed Nos. 23 & 24
Agartala - Tripura
]
' 13, Plastic Exports 250
25, Strand Road
] Calcutta 1
o Factory: Howrah
¢ 14, I.D.S. Steel & Engg. 450
° Arundhati Inds. Estate
Agartala
8 Tripura
! 15. Gautam Plastic Inds. Pvt. Ltd. 240
b § 10 Pollock Street
- Calcutta 1
- 16. Associated Polymers 480
. Devli Mandir Lane
Lilushi, Howrah
17. Pioneer Plastic Works 700
86 B. L. Shah Road
Calcutta 53

1o Pioneer Plastic Industries €75
¢ Calcutta
L 4
* 19. Plastic Moulders 300
{ 38 Strand Road, Calcutta 1
L Total: 8,880
' s




ANNEXURE - 2.9

HDPE PIPE MANUFACTURERS IN NEPAL

1. Balajur Industries District
Balajur
Kathmandu

2. Laxmli Plastics
Kathmandu
Nepal

3. Nepal Plastics
Kamal Pokhari
Kathmandu
Nepal

4. Climax Nepal Pipe Industries Pvt.Industries
Industrial Dist.
Balajur
Nepal

Narayani Plastic Udyog
P O Box No.1978

Bagh Bazar

Kathmandu

Nepal

o
.

6. Cables & Plastics Pvt. Ltd.
HETA UDA Industrial Estate
HETA UDA
Nepal

RPN e'Y X X A X X X X XK N CHERERER R N N A A e "o ®0e0




-

ANNEXURE - 2.10

PROJECTIONS FOR TOTAL DEMAND OF HDPE
PIPES AND PROJECTIONS OF SALES
BY PROPOSED UNIT

Rural Water *%{pban Water ®#%&Qthers Total Pere-
Plan Supply Schemes Supply Schemes tration
Phase Total Proj- Total Proj- Total Proj- Total Proj- Factom
Market ected Market ected Market ected Market ected
Sale Sale Sale Sale
MT MT MT MT MT MT MT MT %
I 470 276 15 9 25 15 510 300 5y
1I 600 516 15 13 25 21 640 550 So
IIT 710 710 15 15 25 25 750 750 150
18 820 763 15 1y 25 23 860 20U g g
v 950 779 1% 11 25 20 920 510 VAL
TOTAL 3550 3044 75 62 125 104 3750 3210

IR N RN N N NI REERINEN N N Y N N XK X

™
3

Only nine months operating period considered.

Though 100% penetration will be possible, maximum
available production capacity is limitation.

R No definite market egtimates are available for these
segments. However, based on our experience and
market cituation the estimates have been worked out.




~ ANNEXURE - 2.11

PRICES OF GI PIPES

e O OO P00

- Pipe Heavy®* Light#=* Light #®#%
. Size Heavy* (Indian Medium#*# (Tata (Non-Tata
> NB Tube ' make) make)

- make)

1 (MM) uss/ Uss$/ USS$/Mtr. Us$/Mtr. Uss/Mtr.
' Mtr. - Mtr.

s

[ 15 1.81 1.65 1.01 1.14 0.68
‘ 20 - 1.94 1.34 1.u48 -

)

' 25 2.70 2.93 1.82 2.07 1.31
s 32 4.10 3.63 2.38 2.43 -

)

. 40 5.00 4,15 2.62 3.05 1.89
"y 50 - '5.76 3.64 3.93 2.56
. 65 - 7.41 4.67 5.50 3.57
|

t 80 10.00 9.80 5.94 6.39 4.10

(Conversion Rate 10 Ng = 1 US $)

g NOTE: * Information gathered from UNICEF purchases
during October, 1980. The prices are
FOR-Calcutta.

#%  Information gathered from authorised dealer,
M/s Deki Corporation and the prices are
FOR-Calcutta and are exclusive of Sales Tax.




ANNEXURE - 2.12
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LANDED PRICES OF HDPE PIPES )
Size of Load Freight Manufac- Landed Lowest GI
Pipes coil or per cost per  turers' Price Pipe
Dia length Truck Metre#* Price of of HDPE Price#®#%%
Pipes*#%*  Pipes
- NB DD  (Mtrs.) (Mtrs.)  (US $) (US$/ (US$/ (US$/Mtr.)
‘ M) (MM) Mtr.) Mtr.)
: 15 20 200 8,000 0.06 0.u47 0.53 0.70(Light)
. 20 25 20¢ 7,000 0.07 - - 1.40(Medi.)
¢ 25 32 100 3,000 0.17 0.80 0.97 1.36(Licht)
: 32 40 100 2,500 0.20 - - ?.16(Med.)
§ 4o 50 50 600 0.83 1.90 2.7s c.Jau(Light)
$ 50 63 50 500 1.00 3.00 4.00 2 .66(Light)
¢
e 65 75 5 3,000 0.17 - - 3.72(Light)
| 80 90 5 2,500 0.20 6.07 6.27 4.26(Lighi)
1
<
’ % Based on transport charges of US$ 500 per

truck trum Bombay, lndia.

3
»

Information gathered from UNICEF purchases
’ during October, 1980. The prices are Ex-
tactory, Bombay (Exomet Plastics, Bombay).

%“%%  As per sunexure-3.11 and tronsport cost from,

Calcutta to Phuntsholing.

A}
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[ ANNEXURE - 2.13
®
@
¢ RECOMMENDED SALES PRICES FOR HDPE PIPES f
M (EX-GAYLEPHUG)
|
t
t Pipe Size Pressure Weight Lowest Equiva- Recon-
‘. NB DD Rating in Kg. Price lent M e
‘ DIN per based on Price Price®
~ Specn. Metre Ann.3.12 per Kg.
v () (M) Kg/em® Kgs . USS/Mtr. Us$ USS/Kg, .
1
§ 15 20 10 0.12 0.53 h.y2 3.75%
|

20 25 10 0.17 - - -

8

7 o 25 32 6 0.20 0.97 4.85 4,12
L 32 40 6 0.29 - - -
e
'} 40 50 6 0.u44 1.96 4.45 3.78
] 50 63 6 6.69 2.66 3.85% 3.46
o 65 75 6 0.98 - - -
o
e 80 90 b 1.39 4.26 3.0b 3.0o
e
1
’ -
‘ NOTE: * While recommending the market prices, we have

considered 15% less prices in case of 20, 32 and
50 @ pipes and 10% less in case of 63/@ pipec-
compared to lowest price of HDPE/GI pipes as
worked out in Annexure-13. No reduction is
envisaged in case of 90MM pipes since recommended
lowest price is of GI pipes and the same is
already much lower as compared to landed prices

. of HDPE pipes.

s

4




ANNEXURE - 2.14

) ISI_AND DIN SPECIFICATIONS FOR HDPE PIPES

15:4984:1978 : Indian Standard Institute specifications for High Density Polyethylene
Pipes for potable water supplies, sewage and industrial e¢ffluents

DIN 8074 German Standard specifications for pipes from High Density
(Nov. 1977) Polyethylene

A. SPLCIFICATIONS FOR PIPES: : ' v

Pipe 1S:49848:1978 DIN:8074 (November, 1977)
Sizes © Pipe  Toler- Wall thick-  Avg. Pipe Toler- Wall thick-  Avg.

ressure . > ¥ :
Class oD in ance ness mm Weight OD in ance ness mn Weight
—_ mm Kg/Mtr. mm Kg/Mtr,
mm  Kg/ Min. Max. Min. Max.

sz

0 10 29 +0.3 2.3 2.8 0.134 20 +0.3 2.0 2.4 0.117
R b 32 +0.3 2.3 2.8 0.225 32 +0.3 2.0 2.4 0,196
50 6 50 +0.5 3.6 4,2 0.539 50 +0.5 2.9 3.4 0.440
63 6 63 +0.6 4.5 5.2 0.845 63 +0.6 3.6 4.2 0.688
90 6 90 +0.8 6.4 7.3 1.709 90 +0.9 5.1 5.9 1.390

B, SPLECIFICATIONS FOR FITTINGS:

i) 15:8360:1976 - 1Indian Standard Institute specification for injection
moulded High Density Polyethylene fitting for potable
water supplies.

ii) 15:8360:1977 - 1Indian Standard Institute specifications for Fabricated

High Density Polyethylene fittings for potable water
supplies.

C. CODE O PRACTICE:

i) 15:7634:1975 - 1Indian Standard Institute code of practice for potable
water supplies.

) s‘wm*......‘.‘.Qnﬁ-:«cw«nnﬂ"..-....'

i) 1S:7634:1975 - Indian Standard Institute code of practice for laying and
3 (Part-11) jointing of Polyethylene (PE) Pipes.

iii) DIN:19630 German Standard regulations for laying pipe lines for gas

and water supply.

o Hy

{
t




SOME FIGURES

OF THIS DOCUMENT
 BRE TOO LARGE
0P MICROFICHING
AND WL NOT
BE  PHOTOGRAPHED.




ANNEXURE - 7.1

" TECHNO-COMMERCIAL COMPARATIVE STATEMENTS OF EQUIPMENTS

* ‘

Sv. Home of manutacturer and Pipe dia. Quoted Delivery period and
No. technical particularvs of £ output Price other conditions
equipments range
l. M/s Reifenhauser K.G, u0 mm B to DM 5,20,535 6 months after receipt

Maschinen Fabrik 180 mm 0 « approx. of clear order. Price

5210, Troisdorg, uUs$ 208,200 is FOB European north

West Germany 160-280 Kg/ sea port.

hour depending Dutie d ission

Pipe Lxtruder having screw upon pipe size oY f an. CO?? ssion=

dia. of 90 mm (L=25 D) and operating }ngICJaSgcs ne

along with Die heads, dies, conditions included.

cores, caliberators, feed- Payment: 100% against

er cooling tanks, haul off, irrevocable L/C

cutting machine and confirmed bty European

coiler. Bank to be opened rnot
later than two months
before scheduled da*e
of shipment.

Notes: % (1) Prices of die heads etc. considered upto 110 mn @ only.
B (ii) Equipment not suitable for the proposed unit.

(iii) Prices subject to change and applicable as prevailing at the
time of delivery.

2. Leesona i. 20 mm to ) € 91,935 Approx. seven months
Daniels Engg. Ltd. 90 mm # on duss 165,500 from receipt of clear
Bath Road, Stroud, 65 mm machine.) ’ order. :
Cloucestershire Maximum out- ) . . . L.
Tt . Price 1s FOR British
GL53TL, England put 100 kg/hr.) Port .
Pipe Extruder having screw 11. ;gomzmt: on ) Payment 30% cash with
dia. of 65 mm (L=25D)'or 90 mm machine ) £ 100,480 Qrder, 70% by confirmed
90 mm (L=28D) along with Maximum out- JUS$ 180,800 irrevocable L/C.

vacuum caliberating bath, L.
extension cooling bath, put 220 kg/hr.) All duties etc. extra

set of dies, cores, cali-
berators, haul off unit
table, cutting and coiling

AR LR RN N N N N N N N N N NN NN NN NN N NN NNNNNNN N B

machine.
Noleg: (1) 90 mm screw dia. not suitable for the proposed unit.
(ii) Prices subject to change and will be applicable as prevailing
at the time of delivery
3. R.H.Windsor(India) Ltd. 20 mm # to ) US$ 59,750 15 months from the date
Thane, India. 110 mm 8 on ; Exclusive of receipt of firm order.
. . 65 mm machine. of taxes .
Pipe Extruder having : : ’ Payment : 25% irvevocable
2 (L=21D) screw dia. of 7gx;m7:routput; freight etc. security deposit with
| 55 mm or 90 mm along with g : ) order.
die heads, dies, cores, 75 mm @ to Us$ 161,000 vy Letore dearn
® caliberators, cooling 160 mm # on ) Ex.works Balanre betore despateh.
tank, haul off unit, 90 mm machine.) exclusive ot
) cutting machine, Maximum output) taxes, {rej-
200 kg/hr. ) ght etc.
’ Notes: (i) Prices are subject to variation without notice.
» T (ii) 9N mm machine is not suitable for the propnsed unit .,




. ANNEXURE - 11,1

BREAK-EVEN ANALYSIS

"
(AT DIFFERENT RAW MATERIAL PRICES AND SALES PRICES)

Raw Material

’

[

[

®
o
®
o
®

®

. Price US$/MT. 1200 1250 1300 1350 1490
! —>

: Sales Price

L A. realisation

[ ] US$ / MT.

o 2,500 338 355 373 393 415
L 2,700 287 299 312 326 340
g 2,900 250 258 268 278 289
® 3,000 234 242 250 259 269
o 3,100 221 227 235 243 251
. 3,200 209 215 221 228 235
® 3,300 198 203 209 215 222
® 3,400 188 193 198 204 209
o 3,500 . 179 18u 188 193 198
o

[

8

{

‘ NOTE : (i) Variable Cost taken as US$ 1,375 per tonne.

D}

(ii) Fixed cost taken at US$ 3,80,600 is as
projected for 3rd year since that is the
. maximum per year cost.

(iii) Before expansion, maximum production achiev-
able is 645 MTA and at 60% break-even capacity
utilisation comes to 387 MTA.




N ANNEXURE - 11.2

FOREIGN EXCHANGE ACCOUNT
(FOR FIVE YEARS)

i

A. REQUIREMENT TO IMPORT HDPE PIPES :

Note : Quantities taken for sales have been
considered for imports over five years.

Dia. Projected Conversion into  Price per Total

of sale for metres as per metre - Forelign
Pipes five years ISI specifica- Exchange

tions required

(mm) (MT) (Metres) (Us$/Mtr.) ('000 USSH)
20 257 19,117,910 0.u47 901
32 514 22,84 4Ly n.g7 2,216
50 706 13,09,833 2.73 3,576
63 578 6,84,024 4,00 2,736
90 1,155 6,75,834 6.27 4,237
TOTAL TO IMPORT PIPES 13,666

B. REQUIREMENT TO IMPLEMENT PROJECT : ('000 USS)
i) Technology and Equipment Cost 495

ii) Operation cost including royalty
and repatriation by foreign

delegates at 50% of their earnings 4,641
TOTAL TO IMPLEMENT AND OPERATE PROJECT 5,136
C. SAVINGS IN FOREIGN EXCHANGE OUTFLOW 8,530

OVER PIVE YEARS

® 00000000 VO0000000 " nnPodosetseens




SCHEDULES

oy




im0 0000000090 PO0OOOPPY - -

“
SCHEDULE - 2.1
ESTIMATE OF SALES REVENUE
(BASIS: MARKET PRICE RECOMMENDATION)

Fipe Year 1 Year 11 Year I11 Year IV Year
bia, Qty. Value Qty. Value Qty. Value Qty. Value Qty, value
(MM) MT '000 MT ‘000 MT '000 MT ‘000 M 020

us $ us $ us $ us $ R
20 24 90 by 165 60 225 6u 2u0 65 244
32 u8 198 a8 362 120 439u 128 527 130 536
50 66 2u9 121 457 165 624 176 665 174 673
b3 54 187 99 342 135 u67 144 438 1he 505
30 108 830 198 606 270 826 288 881 AR 490
TOTAL 300 1054 550 1932 750 2636 800 2811 B0 JBNH
Average
Reali- 3513 3513 3515 3514 516
sation 4
Hote: The sales estimates arve for local market only. No export sales are anticipated,




PROJECTED SALES AND DISTRIBUTION COST

SCHEDULE - 2.2

Year I Year Il Year III Year 1V Year V
Local Foreign Local Foreign Local Foreign Local Foreign Local Foreign

Particulars

us$ us$ us$ uss uss$ usé uUs$ uss$ . 1S$ Uss
Personnel 2,700 29,400 2,900 32,360 7,600 35,548 8,300 - 9,000 -
Travel &
Other Costs 3,600 5,000 3,780 5,250 3,969 5,512 6,667 - 7,000 -
TOTAL 6,300 34,400 6,680 37,610 11,569 41,058 14,967 - 16,000 -
?sgng)worAL 40,700 44,290 52,627 14,967 16,000

Notes: 1.
2.

The selling cost includes 50% cost of General Manager.

Effective fourth year, no foreign expert is required.
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SCHEDULE - 2.3

WORKING OF QUANTITIES FOR
PRODUCTION FROGRAMME

QNTY./MT,

Planning required

Year * =23p Year = Year Year
I Y 1iI Iv Vv
1. Project Sales 300 550 750 800 810
2. Minimum Storage
requirement 25 21 21 10 -
3. Process rejects
and wastage 42 4 100 121 121
Total Production 367 * 645 871 931 931




SCHEDULE - 2.4

YEARLY PRODUCTION PROGRAMME

BASIS (i) 3 Nos. Extruder to start

(i) In the first year, only nine months'
ojeration considered

(iii) In the third year, one additional
extruder considered

(iv) Diameterwise distribution is based on the
diameterwise pr2quirements drawn out jointly
by UNICEF/PWD, Bhutan, for rural water
supply in Fifth Plan

PRODUCT ION PROGRAMME

Year I Year II Year 111 Year 1V Yeapr V

Pipe Juan-  Occu- Quan-= Occu- Quan- Occu- Juan-"" UOccu-~ Quan- Ocu-
Dia tivy pation tity pation  tit pation tity pation tity pation

(MM) (MT) (%) (MT) (\) (MT (s) (MT) (%) (M1) (%)
20 29 9.93 52 13.40 70 13.51 74 14.29  um 14.29
32 59 16.57 10 21.88 140 22.09 148 23.3¢6 1u3 23.36
50 Bl 16 .66 142 21.90 19% 22.20 205 23.73 205 23.73
63 66 10.18 116 13.71 158 13.71 167 14,50 1b7 in.50
90 132 16.293 231 21.38 1l 21.59 337 23.31 337 23.33%
367 69.63 6ub 92.27 871 93.10 931 99.2. 911 99,21
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ESTIMATES OF PRODUCTION COST

(MATERIALS AND INPUTS)

SCHEDULE - 3.1

('000 US $)
Sr. Item Year 1 Year 11 Year III1 Year IV Year V
No. For. Loc. Tot. Ffor. Loc. Tot. For. Loc.Tot, For.Loc.Tot. For, Loc. Tot,
1. Raw Mater-
ials:
High Density
Polyethylene@ 402 - 402 662 - 682 953 « 953 1020 - 1020 1020 - 1020
2. Consumables:
As discussed® 2 8 10 5 1y 19 6 20 26 7 21 28 7 21 28
3. Electricity®* - 26 26 - 45  uS ~ 61 61 - B5 65 - 65 65
&, Watepths - 1 1 - 1 1 ~ 1 1 - 1 1 - 1 1
TOTAL 4ou 35 439 687 60 747 959 82 1041 1027 87'111u 1027 87 111y
¢ Raw Materials @ US § 1200/- per tonne and consumption is taken based on

production programme after considering 10% of rework material consumed
in the same year.

, 1% of sales revenue, of which 25 ies expected to be foreign cost.
Ll 1.00 kwh per kg. of production and @ Ng 0.70 per kwh.
LA L] 25 m3 per tonne @ Ng 0.50 per »d.
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SCHEDULE - 6.1

ESTIMATES OF TECHNOLOGY COST

1. Technology Selected: Extrusion Process technology to process
High Density Polyethylene.

2. Specifications: i. DIN-8074/75 (German specifications)
ii. ISI-4984/78 (Indian specifications)

3. Supplier: Polyolefins Industries Ltd.
Mafatlal Centre, Nariman Point
Bombay - 400 021.

4. Costs:

4.1 Lumpsum Payment:

Technological Foreign Local Total
Services Cost Cost ) Coct
('000 US$) ('000 USS) ('000 USS$)

a) Engineering
Services 75 - 75

b) Installations of
Equipments. One
Senior Engr. for
90 days. . 10 14 24

c) Procurement, Ins-

pection and super-

vision of plant

fabrication in

India 25 - 25
d) Commissioning of

plant and techno-
logy transfer 10 15 25

Total 120 29 149

4.2 Royalty Payments: (As 4% of annual sales for five years)

Year Anticipated Royalty *

Sales @ u%
('000 US $) ('ooc Us $)
1 1,054 42 .

II 1,932 77
III 2,636 105
IV 2,811 112
v 2,848 114

+
“All payment: in 14 Toral 1450_




SCHEDULE ~ 7.1

ESTIMATES OF EQUIPMENT INVESTMENT COSTS

Lr. [tem Unit C 0 s T
fo. Desoviption Qty. Cust Phase I* Phase [1%*
Foreign Local Total TYoreign Local Total
Nos. ('000 USS) ('000 us$) ('000 UST)
1 2 3 Y 5 6 7 8 9 10

1. PRODUCTION EQUIPHMENT

1.1 Single Screw Extru-
ders 65 mm screw
size with hopper
drier, vacuum sizing
tanks, Auxiliary
cooling unit, trac-
tion unit, cutting
unit, pyrometer and

set of dies/inserts 3+1 68 204 - 204 75 - 75
1.2 Winder (Coiler) 2+1 2 4 - 4 2 - 2
Sub-Total (1) 208 - 208 17 - 77

2. SERVICE EQUIPMENTS

2.1 Medium Pressure

compressor 1 3 3 - 3 - - -
2.2 High Pressure

compressor 1 2 2 - 2 - - -
2.3 Grinder and cirvcu-

lar saw 1 10 10 - 10 - - -
2.4 Cooling Tower 1 y 4 - 4 - - -
2.5 Measuring Instruments One

and tools eto, lot 1 1 - 1 - - -
2.6 Material Handling

equipment, weiphing 1

scale, jack. each 5 5 - 5 - - -
2.7 Transformer 1 12 12 - 12 - - -
2.8 Piping System - - 20 - 20 - - -
2.3 Spares - - 1 - 1 - - -

Sub-Total (2) 58 - 58 - - -

3. TESTING LQUIPMENTS

3.1 Pipe test bath with
adaptors of all sizes - - 10 - 10 - - -

TOTAL COST - 276 - 27% 77 - 77

* To start with.
#% To instal at the end of 2nd year and hence 10% cost escalations considered.

f£1ll prices are subject to change.
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SCHEDULE - 7.2

ESTIMATES OF INVESTMENT COST FOR CIVIL WORKS

Sr. — Cost
No. Item Description FqQreign Local Total
(000 US$) ('000 US$S) ('000 USS)
1. SITE PREPARATION 6§
DLV PMENT :
1.1 Plot development - 30 30
(6700 sq.mtrs.)
2. BUILDING AND SPECIAL
CIVIL WORKS:
2.1 Construction of
shed, office etc.
Approx.1100 sq.mtrs.
@ Rs.100/- sq.mtr. 22 88 110
3. OTHERS:
3.1 Miscellaneous
Furniture - 10 10
TOTAL 22 128 150




suHEDULE - 8.1

OVERHEAD COSTS

(IN ‘000 US$)

Cost Head/ Basis Year I Year I1 Year III Year IV Year V
Item

1. PRODUCTION

day operation) based on reducing balance.

o
¢
@
®
@
@
®
e
¢
@
¢ 1.1 Maintenance 3% 12 12 15 15 15
e TRL%%
| 1.2 Insurance 1.5% 6 6 8 8 8
) TFI*%*
|
' | 1.3 Communications Lumpsum - - - - -
] 1.4 Recurring land Ing/sq. -
charges ft. 7 7 7 7 7
: 1.5 Royalty 4% Sales 42 77 105 112 114
Sub-*otal 67 102 135 142 luy
¢
: 1.6 Depreciation ‘
° (a) Building 5% 7 7 6 ) 6
(WDV)
o (b) Machinery 15%% 143 100 93 65 46
) (Wbv)
o Total Depreciation 150 107 99 71 52
: Total Prodn.Overheads 217 209 234 213 196
® 2. MARKETING
® 2.1 Insurance 0.5% 5 10 13 14 14
Sales
] )
2.2 Communications) 0.5%
§ 2.3 Travel )  Sales S 10 13 14 14
: Total Marketing Overheads 10 20 26 28 28
1 3. FINANCE AND '
ADMINISTRATION
! 3.1 Communications L.umpsum 1 1 1 1 1
i 3.2 Licence fees Lumpsum 1 1 1 1 1
§ 3.3 Furniture 10% (WDV) 1 1 1 1 1
] Total Fin.& Adm Overheads 3 3 3 3 3
é
TOTAL OVERHEAD COST 230 232 263 24y 227
¢
’ % Total depreciation calculated on machinery is 30% (due to 24 hours/
]




SCHEDULE - 8.1

(CONTD.,2)
*%  Total Fig?d Investment: (In '000 US$)
| Phase 1 Phase 11
(1) Equipments 276 353
(ii) Civil Works 140 140
410 ;g;

For working Depreciation, following costs of incorporated assets
are added in equipment costs

'000 USS
(a) Technology Cost 149
(b) Industrial registration
cost (approximately) 24
(c) Pre-operation Costs (Appr.) 10
(d) Financing cost during
construction 20
Total 203
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L, . SCHEDULE - 9.1
> MANNING TABLE
» REQUIREMENT OF MANPOWER
! » - (Fig. in Hosl)
® PHASE T PHACE 1
¢ Department Shift Foreign Local Total Foreign Local Total
: 1. PRODUCTION
1.1 Production
¢ In-charge General 2 - 2 - ? 2
] 1.2 Shift In-

, charge 1 - 1 1 - 1 i
' Il - 1 1 - 1 1
t TIL - 1 1 - 1 1

1.3 Maintenance
1 Engineer General - 2 2 - 2 2
) 4 1.4 Operators General - 2 2 - 2 2
I - 3 3 - 4 Yy
 }
II - 3 3 - L ly
¢ 11 - 3 3 - i Y
) 1.5 Semi-Skilled General - 3 3 - 3 3
Workers i - 2 2 - 3 3
C ] 11 - 2 2 - 3 3
‘. I1I - 2 2 - 3 4
1.6 Unskilled General - 7 7 - 7 f
) Workers I - 2 pi - 2 2
II - 2 2 - 2 2
o IIT - 2 2 - 2 2
[ ] 1.7 Fitter General - 1 1 - 1 1
° 1.8 Electrician General - 1 1 - 1 1
S Sub-Total (1) 2 40 42 - by by
e
2. MANAGEMENT
¢ Ao
® 2.1 General Mgr. Cecneral 1 - i 1= 1% {
2.2 Administra-
' tion Officer General - 1 ] - l :

' 2.3 Accounts Coeneral - 1 1 - /

2.4 Stores GCeneral - 1 1 - ] L
| 2.5 Stenographer General - 1 1 - ! 1
E Sub=Total (2) ] L 5 1 ) 7

3. MARKETING
3.1 Technical

Service Mgr. 1 1 v I K ;

3.2 Cleck/Typicst - 1 1 - I |

’ Sub=Total (3) ! 2 3 i : T
: TOTAL (142+3) It 6 50 ; b Ry
® “Tn 3rd year local Coneral Manager and Technical Sorvvics Moo will 1o

under traliong.,




SCHEDULE - 9.2

MANPONER COST
) (In '000 USS)

YEAR | YEAR 11 YEAR IT1 YR.IV YR.V
Yor. Local Total For. Local Total For. Local Total Local Local

1. PRODUCTION

1.1 Production In-

Charge 12.0 - 12.0 13.2 - 13.2 - 3.6 3.6 4.0 H.4
1.2 Shift lncharge - 2.7 2.7 - 3.0 3.0 - 3.3 3.3 3.6 3.9
1.3 Haintenance Engr. - 1.8 1.8 - 2.0 2.0 - 2.2 2.2 2.4 2.6
1.4 Operators - 5.4 5.4 - 5.9 5.9 - 8.3 8.3 9.2 10.1
1.5 Semiskilled

Workers - 4.3 4.3 - 4.8 4.8 - 5.8 5.8 6.4 7.0
1.1 Unskilled Workers - 4.7 4.7 - 5.1 5.1 - 5.6 5.6 6.2 6.8
1.7 Electrician ¢

Fitter - 1.2 1.2 - 1.3 1.3 - 1.5 1.5 1.6 1.7

Sub-Total 12.0 20.1 32.1 13.2 22.1 35.3 - 30.3 30.3 33.4 36.5

Add: Indirect

Cost @ 40% 4.8 8.0 12.8 5.3 8.8 14.1 - 12.1 13.4 12.1 14.6
I'OTAL PRODUCTION 16.8 28.1 44.9 18.5 30.9 49,y - 42.% 42,4 46.8 51.1

2. MANAGEMLNT

2.1 fGeneral Manager 18.0 - 18.0 19.8 - 19.8 1.8 6.0 27.8 6.6 7.2

2.2 Administration,
Accounts, Gtores

sLeno - 4.8 4.8 - 5.3 5.3 - 7.0 7.0 7.7 8.5

Sub-Total 18.0 4.8 22.8 19.8 5.3 25.1 21.8 13.0 34.8 14,3 1.7

Add: Indirvect

Cost @ 40% 7.2 1.9 9.1 7.9 2.1 10.0 8.7 5.2 13.9 5.7 6.3
TOTAL MANAGEMENT 25.2 6.7 31.9 27.7 7.4 35.1 30.5 18.2 u8.7 20,0 22.0

3, MARKETING

3.1 Technical Service
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Manager 12.0 - 12.0 13.2 - 13.2 14.5 3.0 17.5 3.3 3.6
3.2 Sales Engineer - 1.2 1.2 - 1.3 1.3 - 1.5 1.5 (I 1.7
’ 3.3 Typist/Clerk - 0.7 0.7 - 0.8 0.8 - 0.9 0.9 1.0 1.1
! Sub-Total 12.0 1.9 13.9 13.2 2.1 15.3 14,5 5.4 19.9 5.9 G.M'
Add: Indireci
Cost @ u0% 4.8 0.8 5.6 5.3 0.8 6.1 5.8 2.2 8.1 2.4 2.6
TOTAL MARKETING 16.8 2.7 19.5 18,5 2.9 21.4  20.3 7.6 7.9 8.3 9.0

TOTAL MANPOWLR COST 56.8 37.5 96.3 6u4.7 b1.2 105.9 50.8 68,7 119.0 1h. 1l 82.1

et e aer e e s o et o e e
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PROPOSED ORGANISATION CHART

SCHEDULE - 9.3

GENERAL
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PROPOSED IMPLEMENTATION SCHEDULE

ACTIVITILS -———1 MONTHS ——% 0 1 2 3 0y 5 6 7 8 9 10 11 12 13 14 15
1. - Decision to Invest
2. - Finalisation of agreement \\
with technical collaborators N
3. - Finalising specifications
and Floating quotations
for equipment
4. - Receipt of quotations,
scrutinising and placing of §
order )
5. ~ Recruitment and training of
personnel N \ \\\\\
6. - Finalising plant layout and \/
civil construction details
7. = Site development, construction <
of plant and electrical —\\\\\
installations b\\ \
8. - Delivery of equipment \\\\ “
9. - Commissioning and trial run Y
N
10. - Plant on commercial production —
' /)
L 4
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scHEDuLE - 10,2

|

ESTIMATES OF COST DURING IMPLEMENTATION

(In '000 US3)
Particulars Foreign Local Total
1. Management of Project
Implementation 10 14 24
2. Engineering Services 75 - 75
3. Selection, tendering, 25 - 25
supervision, co-ordination,
test run and take-over of
equipment and plant
4. Pre-operation cost for - 10 10
building of administration,
recruitment and training
of staff and labour
5. Commissioning of Plant 10 15 25
6. Industrial registration - 24 24
cost '
7. Financing Cost - 20 20
TOTAL 120 83 203
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scHepuLe - 10.3

INITIAL FIXED INVESTMENT COST

| (In '000 US$)

From . |
Item Investment Category Schedule Foreign Local Total
1. Land ~ - - -
2. Site preparation and 7.2 - 30 30
development
3. Structure and Civil 7.2 22 88 110
Works
4. Incorporated Fixed 10.2 120 83 203
Assets .
5. Plant Machinery 7.1 276 - 276
and Cquipment
6. Furniture, etc. 7.2 - 10 10
TOTAL : 418 211 629
NOTE : 1. The above costs are upto start-up

period.

2. Tor one more extruder, an amount
of US$ 77,000 will be required
during 2nd year of operation.
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SCHEDULE - 11.1

TOTAL INVESTMENT COST

.‘ .
Period Construction @ Start-up t Full Prod.: Expansion :
Year -1 > 1 N 2 : 3 - ! Total
Currency FC c Tt : TFC Lc Tt :

FC LC Tt: FC LC Tt: FC LC Tt

1. Fixed Investment

in working capital requirement is approx. 31,000 US $ and
3,000 US § respectively.

' Coste )
o
(a) Initial Fixed
] Investment
‘ Cost 106 91 197 192 37 229 - - - - - - 298 128 M426
® (b) Expansion - - - - - - & e - 17 - 17T 11 - 77
® 2. Preproduction
capital
. expenditure 68 60 128 - 52 23 78 - « -« -« - = 120 83 203
L 3. Working capital
. increases - - - - 230 230 - 684 8% - 119 119 - 433 433
o g:::l Investment 174 151 325  2u4 290 534 - 84 84 77 119 196 495 6wk 1139
s NOTES: 1. FC = TForeign Currency
t LC = Local Cuvrrency
‘ Tt = Total
' 2. In fourth and fifth years of operation, estimated increase
e
’
)
)
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N SCHEDULE - 11.2
CALCULATION OF WORKING CAPITAL REQUIREMENTS
i
(in '000 USS$)
Start up .
Particulars Norms year Full Capacity Years
1l 2 3 Yy 5
1. CURRENT ASSETS
1.1. Accounts 30 days' 117 161 220 234 237
Receivables credit
1.2. Inventory :
(a) Raw Materials 3 months' 45 57 79 85 85
Imported consump- :
tion ‘
(b) Stores & 1 month 1 2 2 2 3
Spares
(c) Work-in- 15 days of 7 9 13 1y 14
progress raw mate-
rial con-
sumption
(d) TFinished 1 month 54 82 116 131 129
Goods
1.3 Cash Balance 1 month 21 ¢2 29 26 27
TOTAL CURRENT ASSETS 245 -333 459 492 495
2. Less: Accounts
Payable
2.1. Raw Mate- 1 month 15 19 26 28 28
rials #
- 3. WORKING CAPITAL 230 31y 433 464 u67
4, INCREASE/DECREASE - 8L 119 31 3




-2 - SCHEDULE -~ 11.2
(continued)

~

A. BASIS FOR COST OF FINISHF"™ 700DS IN ABOVE STATEMENT

" Year I Year II Year III Year IV Year V

1. Materials §& 439.0 747.0 1,041.0 1,114.0 1,114.0
Inputs

2. Manpower Cost 53.3 58.6 65.5 L8. 4 52.9

3. Overhead Cost 217.0 209.0 234.0 213.0 196.0

4, Total Cost 709.3 1,014.6 1,340.5 1,375.4 1,362.9
Total Production 325 571 771 810 810
Cost per tonne 2,182 1,777 1,739 1,698 1,683
Inventory 25 46 67 77 77
level/MT

B. BASIS FOR CASH BALANCL

Year I Year II Year III Year IV Yeér v

1. Power and Water 27.0 46.0 62.0 66.0 bo.0
2. Manpower Cost 87.9 95.6 117.6 72.0 78.8
3. Overhead Cost

(excluding

Depreciation) 80.0 125.0 164.0 179.0 175.0

Total 194.9 267.96 343.6 317.0 319.8

Required per
month 21 22 29 26
('000 USS)

Ny
~3

%# Tt is assumed that the proposed unit will negotiate
30 days letter of credit for purchase of raw materials.
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SCHEDULE - 11.3
CASH FLOW TABLE

(‘000 USS)
c°2:::“°' Year I Year II Year 1II Year IV  Year V

1. CASH INFLOW
1.1. Equity 12§ - - - - -
1.2. Borrowings 200 S34 8u 119 31 3
1.3. Sales - 1,054 1,932 2,636 2,811 2,848
TOTAL i 328 1,588 2,016 2,755 2,842 2,851

2. CASH OUTFLOW
2.1. Assets 325 304 - 77 - -
2.2. Increase in Current - 230 8y 119 31 3

Assets (Net)
2.3. Operating Costs

(a) Materials & Inputs - uqs 47 1,041 1,114 1,114

(b) Overhead Costs - 79 124 163 172 174

(c) Manpower Coste - 96 106 11¢ 7% 82

2.4, Statutory Dues - 24 Y] 617 72 72

2.5. Dividend @ 16% - 20 20 20 20 20

TOTAL OUTFLOW s 325 1,192 1,129 1,606 1,u8u 1,465

_ 3. SURPLUS - 396 887 1,149 1,358 1,386
¥. INTEREST COST @ 16% . 32 us - - -

S. REPAYMENT OF LOAN - k17 W54 119 31 3

6. NLT SURPLUS - - k1.1 1,030 Lﬁl" l,_BE

N I XX rr Y X e N NN N N N N N K SR

&  Total loan will not be needed for full year and hence 608 of interest
considered., This cost is considered in assets cost.

b




SCHEDULE - 11 .4

. NET INCOME STATEMENT

('000 USS%)

Year 1 Year IT Year III Year IV Year V

1. SALES 1,054.0 1,932.0 2,636.0 2,811.0 2,848.0

2. COST OF PRODUCTIGN

2.1. Matevrials ¢ 439.0 747.0 1,041.0 1,114.0 1,114.0
Inputs

2.2. Manpower Costs uy.9 49.4 42.4 46.8 51.1

2.3. Overhead Costs 217.0 209.0 234.0 213.0 196.0

TOTAL PRODUCTION COST 700.9 1,005.4 1,317.4 1,373.8 1,361.1

3., CONTRIBUTION 353.1 926.6 1,318.6 1,437.2 1,486.9

4. MANACEMENT AND MARKETING COST

4.1. Manpower-Management 31.9 35.1 ug.7 20.0 22.0
4.2, Manpower-Marketing - 19.5 21.4 27.9 8.3 9.0
4.3, Overhead-Management 3.0 3.0 3.0 3.0 3.0
4.4, Overhead-Marketing 10.0 20.0C 26.0 28.0 28.0
TOTAL MANAGCENENT/MARKETING COST 64,y 79.5 105.6 59.3 62.0
S. OPERATING PROFIT 288.7 847.1 1,213.0 1,377.9 1,u24.9
6. FINANCING COST 32.0 45.0 - - -
7. GROSS PROFIT 256.7 802.1 1,213.0 1,377.9 1,424.9

8, STATUTORY DUES

8.1. Trade Ilncome Tax c.2 16.9 23.1 24.6 24.6

£.2. Profits Royalty 2.6 8.0 12.1 13.8 13.9

8.3. Health Tax 12.6 23.2 31.6 33.7 33.7
9., NET PROFIT 232.3 654.0 1,106.2 1,305.8 1,352.7
10. DIVIDENDS (16%) 20.0 20.0 20.0 20.0 20.0
11. UNDISTRIBUTED PROFITS 212.3 734.0 1,126.2 1,285.8 1,332.7
12. ACCUMULATED UNDISTRIBUTED PROFITS 212.3 946.3 2,072.5 3,358.3 n,691.0
RATIOS ¢
(a) Grnss Profit ¢ Sales (%) 25 LY 46 "o 50
(b) Net Profit : Sales (V) 23 40 "l y7 %]
(c) Mot Prefit : bauity ($) 192 649 a1a 1,087 1,082
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PROJECTED BALANCE SHEET

SCHEDULE - 11,5

;.

- .

723

]
)
[
®
o
[
e ('000 US$)
®
] . Construc~ Start- .
. Period tion up Full Capacity
! Year -1 I IT 111 IV v
. .
]
L ASSETS (Total) .
|
® 1. Zurrent Assets - 245 721 1877 3237 4623
9 2. Fived Assets 325 478 370 © 347 275 221
'y (Net of
o depreciation)
' TOTAL ASSETS 325 723 1091 2224 3512 4844
®
e
) LIABILITIES (Tdtal)
([ ) .
s 1. Current Liaubility - 15 19 26 28 28
[ | 2. Loans 200 370 - - - -
i 3. Equity 125 125 125 125 125 125
: 4. Retained Profits - 213 gu7 2073 3359 4691
b
. TOTAL LIABILITIES 325 1091 2224 3512 484y

@ e = an o
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® scHEDuLE - 11.6 p
!
' i
® CASH FLOW TABLE AND CALCULATION OF NET PRESENT VALUE
' Period ‘ Conatru-~ Start Sal- '
ction up vage
. Value Total i
' -1 1 2 3 Y 5
' A. CASH INFLOWS:
' Sales Revenue ~ 1054 1932 2636 2811  28u8 - 11281
: B. CASH OUTFLOWS:
’ 1. Fixed Investment =325 -304 - -n - - 221% - ugs
. 2. Current Assets (Net) - -230 ~ 84 ~-119 - 31 3 W74
3. Operating and
. Management Costs - ~614 -977 -1323 -1361 -1370 - -56u45
. 4. Financing Cost - - 32 - 45 - - - - - 71
‘ $. Corporate Tax - -2y - 48 - 67 - 72 - 12 - - 283
' 6. Dividend - «20 -20 - 20 - 20 - 20 - = 100
‘ 7. Repayment of Loanrs - =364 -l Sh ~-119 - 31 - 3 - - 971
. TOTAL OUTFLOWS -325 -1588 -1628 -1725 -1515 -1468 68 7561
. C. NET CASH FLOW: ~325 ~534 304 911 1296 1380 688 3720
| D. PKESENT VALUE (at 16%)  ~280 -397 135 503 617 566 247  1uSl
' NOTES: » Salvage value of fixed assets is taken as written down value,
! #% Salvage value of current assets is at cost,
9 ‘







